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(54) Switch and electronic device

(57)  This invention provides a switch in which the
switch components are separately arranged at the por-
tion where the switch components tend to be arranged
in a concentrated manner in the housing without being
collectively arranged in one region in the housing to
achieve miniaturization and slimming, and in which the
welding avoiding performance at the contact is enhanced
to extend the lifespan, and an electronic device. A switch
includes an operating clement (120) which is supported
in a housing (110) and which is oscillation operated to
one side and the other side, a power supply switch mech-
anism (180) for bringing contacts (186, 187) of a movable
piece (182) and a fixed terminal (183) facing each other
in the housing into contact with each other to turn ON a
power supply in cooperation with the ON operation when
the operating element (120) is oscillated to one side and
ON operated, and a power supply reset mechanism (170)
forholding and releasing the ON state of the power supply
switch mechanism (180), wherein the power supply reset
mechanism (170) is arranged on one side in an oscillation
operating direction of the operating element (120), and
the power supply switch mechanism (180) is arranged
on the other side in the oscillation operating direction of
the operating element (120).
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Description
BACKGROUND OF THE INVENTION
1. TECHNICAL FIELD

[0001] The presentinvention relates to a switch having
a reset function for turning OFF a power supply after a
control unit completes data processing when a user stops
the use of an electronic device such as a copy machine
or a personal computer, and an electronic device,

2. RELATED ART

[0002] Generally, in a switch having a data protecting
performance, contacts faced to each other so as to come
into contact with and separate from each other in the
switch are brought into contact to turn ON the power sup-
ply of the switch when the user manually operates an
operating element operated in a see-saw manner, for
example. The operating element is thereafter automati-
cally inverted by a reset signal output by the control unit
to switch to the power supply OFF state. Such a switch
with reset function has been proposed (see e.g., Japa-
nese Unexamined Patent Publication No. 3907759).
[0003] This type of switch with reset mechanism, how-
ever, incorporates a power supply switch mechanism for
turning ON/OFF the power supply by bringing into contact
with and separating the contacts of a movable piece and
a fixed terminal, and a power supply reset mechanism
for releasing the ON holding state of the power supply
by a solenoid inside a housing.

[0004] Specifically, one power supply reset mecha-
nism and two power supply switch mechanisms on both
sides thereof are arranged in parallel in the housing. An
arrangement space for lining them in parallel in three
columns in the housing is thus required, and the dimen-
sion in the short side direction (width direction) of the
switch becomes greater according to the number of par-
allels. Furthermore, the arrangement space in the longi-
tudinal direction needs to be long since a long movable
piece is arranged inside the housing so as to be turned
ON/OFF by being turned in the longitudinal direction of
the switch. As a result, there is a limit to miniaturizing the
switch in the current situation even if configured to effi-
ciently accommodate the switch components, and further
slimming and miniaturization of the switch cannot be
achieved.

[0005] Although, this type of switch is used in an ap-
plication of opening and closing a large current as the
power supply switch, welding easily occurs at the contact
when opening and closing such a large current. There-
fore, consideration is made in enhancing the bias force
of a spring for returning the movable piece and reliably
spacing apart the contacts, but the operation feeling of
the switch degrades if the bias force of the spring is en-
hanced and the abrasion at the switch mechanism sec-
tion that is subjected to high bias pressure of the spring
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advances thereby shortening the lifespan.
SUMMARY

[0006] The present invention has been devised to
solve the problems described above, and an object there-
of is to provide a switch in which the switch components
are separately arranged at the portion where the switch
components tend to be arranged in a concentrated man-
ner in the housing without being collectively arranged in
one region in the housing to achieve miniaturization and
slimming, and in which the welding avoiding performance
at the contact is enhanced to extend the lifespan, and an
electronic device.

[0007] In one accordance with one aspect of the
present invention, a switch include an operating element
supported by a housing and oscillation operated to one
side and another side; a power supply switch mechanism
for bringing contacts of a movable piece and a fixed ter-
minal facing each other in the housing into contact with
each other when the operating element is oscillation op-
erated to one side; a return spring for biasing the oper-
ating element in an oscillation operating direction when
the operating element is oscillation operated to the other
side; and a power supply holding release mechanism
configured by a holding portion for holding a contact state
of the contacts of the movable piece and the fixed termi-
nal by regulating the return spring in an anti-biasing di-
rection when the operating element is oscillation operat-
ed to one side, and a releasing portion for releasing the
contact state held by the holding portion; wherein the
power supply switch mechanism, the return spring, and
the power supply holding release mechanism are ar-
ranged in an internal space of the housing; and the power
supply holding release mechanism is arranged on the
one side in the oscillation operating direction of the op-
erating element and the power supply switch mechanism
is arranged on the other side in the oscillation operating
direction of the operating element

[0008] According to the present invention, the power
supply holding release mechanism is arranged on the
oscillation operating side when the operating element is
oscillated to one side, so that the operating element is
directly held by the holding portion of the power supply
holding release mechanism when the operating element
is oscillation operated to one side. Therefore, a configu-
ration in which the oscillation operation force when the
operating element is oscillation operated to one side is
directly applied to the holding portion to directly operate
the holding portion can be realized. Furthermore, since
the power supply switch mechanism and the power sup-
ply holding release mechanism are arranged separately
to one side and the other side in the oscillation operating
direction of the operating element in the housing, an ar-
rangement configuration in which such mechanisms are
dispersed without being concentrated at the central part
of the housing is achieved. A slim switch in which the
width direction of the housing is narrowed thus can be
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formed.

[0009] Astheaspectoftheinvention, the return spring,
and the holding portion and the releasing portion of the
power supply holding release mechanism are stacked;
the movable piece of the power supply switch mechanism
is arranged to be supported in a freely turning manner in
the operating direction of the operating element in a fold-
ed shape of being folded in the operating direction of the
operating element; and a central part in the operating
direction in which the operating element is operated and
the movable piece are coupled by an elastic body which
is inverted based on the oscillation operation of the op-
erating element.

[0010] According to the present invention, the planar
arrangement space of the power supply holding release
mechanism can be reduced since the configuring com-
ponents of the power supply holding release mechanism
are stacked. Furthermore, the movable piece can be ar-
ranged folded to, for example, an L-shape or the like on
the power supply switch mechanism side. Therefore, the
turning region of the movable piece becomes the turning
trajectory of substantially the radius length and the oc-
cupying space of the movable piece can also be reduced.
The movable piece itself thus can be compactly incorpo-
rated, whereby miniaturization of the switch can be fur-
ther achieved.

[0011] Further, as the aspect of the invention, the pow-
er supply switch mechanism includes a displacement
supporting portion for slidably moving the movable piece
in a direction substantially orthogonal to a direction in
which contacts come into contact with and separate from
each other at an initial contact when the contact of the
movable piece is brought into contact with the contact of
the fixed terminal.

[0012] According to the present invention, when the
user pushes the operating element in the oscillation op-
erating direction of one side, the movable piece is slidably
moved during such an oscillating operation so that the
contact of the movable piece can slidably contact on the
contact of the fixed terminal. A wiping operation s thereby
obtained with the contacts, the contact configuration in
which the welding is avoided in advance is realized, and
the operation of a highly reliable switch with improved
contact performance can be obtained.

[0013] Further, as the aspect of the present invention,
the operating element is configured to include a forced
pressurization portion for forcibly pressurizing the mov-
able piece in a direction the contact of the movable piece
moves away from the contact of the fixed terminal upon
receiving the operation force of the operating element at
which the operating element is oscillation operated to the
other side.

[0014] According to the present invention, if the user
relatively strongly pushes the operating element in the
oscillation operating direction of the other side even if
welding supposedly occurred at the contacts, the force
in the direction of separating the contacts of the movable
piece and the fixed terminal is applied on the movable
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piece through the forced pressurization portion for the
operation force. The welded contacts thus can be reliably
separated by applying a separating force on the contacts
by the manual operation force.

[0015] The switch configured in such a manner can be
widely applied in various types of electronic devices in-
cluding a control unit such as a copy machine or a per-
sonal computer as a miniature switch.

[0016] According to the presentinvention, there is pro-
vided a switch in which the switch components are sep-
arately arranged at the portion where the switch compo-
nents tend to be arranged in a concentrated manner in
the housing without being collectively arranged in one
region in the housing to achieve miniaturization and slim-
ming, and in which the welding avoiding performance at
the contact is enhanced to extend the lifespan, and an
electronic device,

BRIEF DESCRIPTION OF THE DRAWINGS
[0017]

Figs. 1A and 1B are perspective views of an outer
appearance of a switch of a first embodiment;

Fig. 2 is an exploded perspective view of the switch
of the first embodiment seen from the diagonally up-
per side;

Fig. 3 is an exploded perspective view of the switch
of the first embodiment seen from the diagonally low-
er side;

Fig. 4 is a perspective view of the main parts showing
a power supply switch mechanism of the first em-
bodiment;

Fig. 5is a perspective view of the main parts showing
a signal switch mechanism of the first embodiment;
Figs. 6A to 6F are longitudinal cross-sectional views
showing the ON/OFF operation state of the switch
of the first embodiment;

Fig. 7 is a control block diagram showing a data
processing state in the electronic device of the first
embodiment;

Fig. 8 is a time chart showing the ON/OFF operation
state of the switch of the first embodiment;

Figs. 9A and 9B are perspective views of an outer
appearance of a switch of a second embodiment;
Fig. 10 is an exploded perspective view of the switch
of the second embodiment seen from the diagonally
front side;

Fig. 11 is an exploded perspective view of the switch
of the second embodiment seen from the diagonally
back side;

Figs. 12A and 12B are perspective views of the main
parts showing a power supply switch mechanism of
the second embodiment in partially cross-section;
Figs. 13A and 13B are perspective views of the main
parts showing the open/close state of the power sup-
ply switch mechanism of the second embodiment;
Figs.14A to 14C are explanatory views of a switch
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showing the wiping operation of the movable piece
of the second embodiment in cross-section; and
Figs. 15A to 15C are explanatory views of a switch
showing a welding dissociating operation of the con-
tact of the second embodiment.

DETAILED DESCRIPTION

[0018] Hereinafter, one embodiment of the present in-
vention will be described with reference to the drawings.
[0019] The drawings show a switch with a reset func-
tion, where Fig. 1A shows a perspective view of an outer
appearance of a switch 100 seen from one side, and Fig.
1B shows a perspective view of the outer appearance of
the switch 100 seen from the other side. Fig. 2 shows an
exploded perspective view of the switch 100 seen from
a diagonally upper side, and Fig. 3 shows an exploded
perspective view of the switch 100 seen from a diagonally
lower side.

[0020] The switch 100 having the reset function is con-
figured to incorporate an operating element 120, a rota-
tion operating body 130, a power supply switch mecha-
nism 140, a signal switch mechanism 150, a return spring
160, and a power supply reset mechanism 170 in a hous-
ing 110.

[0021] Thehousing 110 has aboxshape with the upper
surface opened, where a recess shaped hollow portion
111 forincorporating the components 130, 140, 150, 160
described above is provided on the upper side, and a
bottom attachment portion 112 and a terminal partitioning
portion 113 for incorporating the power supply reset
mechanism 170 from the lower side are provided on the
bottom side. The operating element 120 that planarly
closes with respect to the open surface of the hollow por-
tion 111 is turnably attached after incorporating the com-
ponents to the hollow portion 111 opened on the upper
side.

[0022] Elastic lock pieces 114 for slip out preventing
attachment projected out to fit and attach the switch 100
are arranged on both outer side surfaces having a narrow
width of the housing 110. Pivot holes 115 for turnably
supporting the operating element 120, to be described
later, are arranged at central parts on both sides of the
outer side surface having a wide width of the housing 110.
[0023] The operating element 120 is provided in a rec-
tangular solid box shape having a bottom surface
opened, the upper surface of which being a push oper-
ating surface 121 formed into a gradual recessed arcuate
surface suited to be pushed with a fingertip. Furthermore,
supporting shafts 122 are arranged in a projecting man-
ner at the central parts on both sides of the outer side
surface having a wide width of the operating element
120. The supporting shafts 122 are pivotally supported
in a freely turning manner at the pivot holes 115 of the
housing 110, so that the operating element 120 is turn-
ably attached to the housing 110 in a see-saw manner
with the pivot supporting portions on both sides as the
supporting points of turn.
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[0024] Therefore, the operating element 120 is pivot-
ally supported in a freely turnable manner in a see-saw
form and oscillated in the housing 110, where one side
F1 inthe oscillation operating direction is set to the power
supply ON side and the other side F2 is set to the power
supply OFF side.

[0025] Furthermore, as shown in Fig. 3, the operating
element 120 has coupling shafts 123 vertically arranged
on one side and pivot holes 124 for pivotally supporting
both sides of the rotation operation body 130, to be de-
scribed later, formed on the other side on a line connect-
ing the supporting shafts 122 on both sides in the opened
internal space at the bottom surface. Further, a pushing
element 125 (see Figs. 6A to 6F) for pushing down a
return spring regulating piece 134, to be described below,
is vertically arranged on one side of the internal space.

[0026] The rotation operating body 130 described
above is arranged as an operation member for ON/OFF
operating the power supply, and is configured by a pivot
shaft 131, a first switch operating portion 132, a second
switch operating portion 133, and a return spring regu-
lating piece 134.

[0027] The pivot shaft 131 is pivotally supported in a
freely turning manner at the pivot hole 124 formed at the
inner surface on both sides of the operating element 120.
The rotation operating body 130 is thus arranged to be
freely turnable separate from the turning of the operating
element 120 in the operating element 120.

[0028] That is, when the operating element 120 is
turned and ON operated to the one side F1, it is pushed
downward by the pushing element 125 thereby receiving
the operation force from the operating element 120, and
when OFF operated to the other side F2, itis notin contact
and does not receive the operation force from the oper-
ating element 120.

[0029] The first switch operating portion 132 and the
second switch operating portion 133 are arranged on
both sides atthe lower surface connecting the pivot shafts
131 on both sides of the rotation operating body 130. The
first switch operating portion 132 fits to and holds the
upper part of a first spring coupling body 181 arranged
atthe upper part of afirst power supply switch mechanism
180 to be described later. The second switch operating
portion 133 fits to and holds the upper part of a second
spring coupling body 191 arranged at the upper part of
a second power supply switch mechanism 190.

[0030] The rotation operating body 130 includes a re-
turn spring regulating piece 134 having a flat plate shape
arranged in a projecting manner substantially horizontal-
ly, and is configured to push down a movable magnetic
piece 172, to be described later, biased upward by the
lower surface of the return spring regulating piece 134.

[0031] The power supply switch mechanism 140 has
a two-series switch configuration arranged in parallel in
correspondence with two circuits of the first power supply
switch mechanism 180 and the second power supply
switch mechanism 190.

[0032] The first power supply switch mechanism 180
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is configured to include the first spring coupling body 181,
amovable piece 182, afixed terminal 183, and acommon
fixed terminal 184.

[0033] The first spring coupling body 181 uses a thin
coil spring. The first spring coupling body 181 is coupled
by fitting the upper end in the first switch operating portion
132, The lower end is coupled to the movable piece 182
so as not to slip out by inserting and fitting a fit-in projec-
tion 185, which projects out upward, of the movable piece
182 to be described later in a hole of the coil spring, The
first spring coupling body 181 is formed into a dogleg
shape in which the central part in the axial direction is
slightly bent to one side when assembled.

[0034] The movable piece 182 is formed by bending a
conducive metal plate to an L-shape, and is supported
in a turnable manner at the common fixed terminal 184
to be described later with the bent portion of the L-shape
as the supporting point of turn. The fit-in projection 185
is raised and formed at the intermediate portion of the
movable piece 182 to securely attach a conductive con-
tact 186 at a distal end on the horizontal piece side of
the L-shape.

[0035] The fixed terminal 183 is formed by bending a
conductive metal plate to a reverse L-shape, where the
conductive contact 187 is securely attached to the upper
surface. The vertical piece side of the reverse L-shape
of the fixed terminal 183 is inserted and attached to a
terminal attachment hole 116 of the housing 110. In this
case, the contact 187 is arranged facing upward on the
bottom surface of the housing 110 to face the contact
186 of the movable piece 182 on the upper side.
[0036] Similarly, the common fixed terminal 184 is
formed by bending a conductive metal plate to a reverse
L-shape, where a movable piece supporting portion 188
is raised and formed on the upper surface. The vertical
piece side of the reverse L-shape is inserted and attached
to the terminal attachment hole 116 of the housing 110.
[0037] The first spring coupling body 181 is coupled
between the first switch operating portion 132 and the
movable piece 182 in the up and down direction in a
dogleg shape, where when the rotation operating body
130 forming the first switch operating portion 132 is
turned, the direction at the upper part supporting the first
spring coupling body 181 differs one from the other on
the turning path on the lower side thereby creating an
angle difference that displaces so that the switch opera-
tion force with respect to the movable piece 182 on the
lower side is applied.

[0038] Through the use of thefirst spring coupling body
181, abundant elasticity is achieved, flexible bendability
can be obtained not only in the axis direction but also in
the cross direction, and an elastic deformation necessary
for repeatedly turning ON and OFF such as with the
switch can be easily obtained. Therefore, the movable
piece 182 on the lower side can be smoothly operated
in the ON direction and the OFF direction by easily fol-
lowing the angle difference by using the first spring cou-
pling body 181 excelling in flexibility that can follow the
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turning of the rotation operation body 130.

[0039] The second power supply switch mechanism
190 has the same configuration as the first power supply
switch mechanism 180. Furthermore, a parallel arrange-
ment configuration in which the first power supply switch
mechanism 180 and the second power supply switch
mechanism 190 simultaneously receive the operation
force of one operating element 120 is adopted. Thus, the
second power supply switch mechanism 190 executes
the same function as the first power supply switch mech-
anism 180. As the components same as each component
of the first power supply switch mechanism 180 can be
arranged, the description of the second power supply
switch mechanism 190 including the first spring coupling
body 191, the movable piece 192, the fixed terminal 193,
the common fixed terminal 194, and each contact 196,
197 is already made with the first power supply switch
mechanism 180 and hence will not be repeated.

[0040] The signal switch mechanism 150 is configured
by a third spring coupling body 151, a signal moveable
piece 152, a signal common fixed terminal 153, and a
signal fixed terminal 154.

[0041] Thethird spring couplingbody 151 is configured
similar to the first spring coupling body 181 described
above, and uses a thin coil spring. The third spring cou-
pling body 151 is coupled to the signal movable piece
152 by fitting and coupling the spring hole at the upper
end to the coupling shaft 123 vertically arranged at the
lower surface of the operating element 120, and fitting
the spring hole at the lower end to the fit-in projection
155 projecting upward at the upper end of the signal mov-
able piece 152 to be described later. In this case as well,
the third spring coupling body 151 is formed into a dogleg
shape in which the central part in the axial direction is
slightly bent to one side when assembled.

[0042] The signal movable piece 152 is formed by
bending the conductive metal plate to an L-shape, and
is supported in a turnable manner at the signal common
fixed terminal 153 to be described later with the bent por-
tion of the L-shape as the supporting point of turn. The
fit-in projection 155 described above is arranged at the
intermediate portion of the signal movable piece 152, and
the distal end of the horizontal piece side of the L shape
becomes the contact. The configuration of the signal
switch mechanism 150 does not require a large contact
different from the power supply switch mechanism 130
since a very weak current for signal is flowed,

[0043] The signal common fixed terminal 153 is formed
by bending a conductive metal plate to areverse L-shape,
where the movable piece supporting portion 156 is raised
and formed on the upper surface, and is inserted and
attached to a terminal attachment hole 117 of the housing
110.

[0044] Similarly, the signal fixed terminal 154 is formed
by bending a conductive metal plate to areverse L-shape,
where the upper surface becomes the contact, and is
inserted and attached to the terminal attachment hole
117 of the housing 110.
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[0045] AsshowninFig. 4, the first power supply switch
mechanism 180 and the second power supply switch
mechanism 190 are partitioned by a first partition plate
118 in the housing 110. As shown in Fig. 4, the second
power supply switch mechanism 190 and the signal
switch mechanism 150 are partitioned by a second par-
tition plate 119 in the housing 110. The respective switch
mechanisms 180, 190, 150 ensure one sectionalized
switch operation space by the inner walls of the housing
110 and the respective partition plates 118, 119.
[0046] The partition plates 118, 119 have the upper
surface configured as stopper surfaces for regulating the
turn of the operating element 120 to the one side F1 and
the other side F2. An ON stopper surface 118a for reg-
ulating the ON turn is formed in an inclined manner on
the upper surface of the first partition plate 118 facing
the one side F1 of the operating element 120, and an
OFF stopper surface 118b for regulating the OFF turn is
formed in an inclined manner on the upper surface of the
first partition plate 118 facing the other side F2 of the
operating element 120.

[0047] Similarly, an OFF stopper surface 119a for reg-
ulating the OFF turn is formed in an inclined manner on
the upper surface of the second partition plate 119 facing
the one side F1 of the operating element 120, and an ON
stopper surface 119b for regulating the ON turn is formed
in an inclined manner on the upper surface of the second
partition plate 119 facing the other side F2 of the oper-
ating element 120.

[0048] The return spring 160 is configured by a coil
spring. As shown in Fig. 6A, the return spring 160 is nor-
mally extended to push up the rotation operating body
130 and the operating element 120 and turned in the OFF
direction.

[0049] The power supply reset mechanism 170 is con-
figured to include a solenoid 171, a movable magnetic
piece 172, a permanent magnet 173, a fixed magnetic
piece (yoke) 173a, a reset signal input terminal 174, and
a solenoid case 175.

[0050] The solenoid 171 wound coil includes an insert-
ing portion opened in the up and down direction at the
interior so that the movable magnetic piece 172, to be
described later, can be inserted to the inserting portion
in the up and down direction. Furthermore, the perma-
nent magnet 173, the fixed magnetic piece 173a, and the
reset signal input terminal 174 are arranged on the inner
end side of the inserted movable magnetic piece 172.
[0051] The movable magnetic piece 172 has a T-
shape, where the lower side of the T-shaped portion is
arranged to be freely insertable to the inserting portion
of the solenoid 171 in two parallel columns, and the return
spring 160 is interposed in a state compressed in the up
and down direction between the T-shaped portion of the
movable magnetic piece 172 and the coil side upper end
face of the solenoid 171, as shown in Figs. 6A to 6F.
[0052] When receiving the downward pushing force,
the movable magnetic piece 172 moves downward
against the biasing force of the return spring 160 and is
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inserted to the lower end, whereby the movable magnetic
piece 172 is adsorbed and held by the rectangular solid
permanent magnet 173 opposing at the lower side and
the U-shaped fixed magnetic piece 173a arranged on
both sides with the permanent magnet 173 in between.
The power supply ON state is held by such adsorbing
and holding action. When the magnetism release action
is applied on the solenoid 171 in the power supply ON
state, the adsorption is released thereby turning OFF the
power supply.

[0053] In Figs. 6A to 6F, Figs. 6A, 6C, and 6E at the
upper level show the ON/OFF operation state of the first
power supply switch mechanism 180 when the switch
100 is seen from one side surface, and Figs. 6B, 6D, and
6F at the lower level show the ON/OFF operation state
of the signal switch mechanism 150 when the switch 100
is seen from the other side surface. Figs. 6A and 6B ar-
ranged at the left side show the OFF state, Figs. 6C and
6D arranged at the middle show the ON state, and Figs.
6E and 6F arranged at the right side show the state in
which the only the operating element is turned OFF.
[0054] As shown in Fig. 4 and Fig. 6A, normally in the
first power supply switch mechanism 180, the return
spring 160 is extended in the power supply switch OFF
state, so that the upper end of the movable magnetic
piece 172 biased by the return spring 160 pushes up the
return spring regulating piece 134 and also pushes up
the operating element 120 through the pushing element
125 to bias and support at the OFF position. In this case,
the rotation operating body 130 is in a state rotated in
the OFF direction. In the OFF state, the power supply
OFF state in which the first spring coupling body 181 is
bent to an arch shape, the movable piece 182 is turned
in the OFF direction, and the contact 186 of the movable
piece 182 is spaced apart from the contact 187 of the
fixed terminal 183 is achieved.

[0055] As shown in Fig. 5 and Fig. 6B, in the signal
switch mechanism 150, the third spring coupling body
151 is bent to an arch shape in a direction opposite to
the first spring coupling body 181 so that the signal mov-
able piece 152 is brought into contact with the signal fixed
terminal 154 when the operating element 120 is at the
OFF position. The conductive state in which the signal
movable piece 152 and the signal fixed terminal 154 are
broughtinto contact is setto OFF and the separated state
is set to ON in the signal switch mechanism 150.
[0056] As shown in Fig. 6C, when the switch 100 con-
figured as above is ON operated, the pushing element
125 of the operating element 120 pushes down the return
spring regulating piece 134 and further pushes down the
movable magnetic piece 172 against the biasing force of
the return spring 160 when the operating element 120 is
pushed in the ON direction. The movable magnetic piece
172 thereby moves downward and is inserted into the
operation unit of the solenoid 171, and receives the mag-
netic attracting action of the permanent magnet 173 fac-
ing thereto on the lower side to be adsorbed. In this case,
the return spring 160 is compressed and thus is held in
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the compressed state. The axially central part of the first
spring coupling body 181 of the first power supply switch
mechanism 180 reflexes in the opposite direction when
the operating element 120 is ON operated, whereby the
movable piece 182 is turned by the reactive force thus
bringing the contacts 186,187 into contact and turning
ON the power supply.

[0057] The power supply reset mechanism 170 is ar-
ranged on the ON side that is one side F1 in the oscillation
operating direction of the operating element 120 in the
housing 110. The first power supply switch mechanism
180 is arranged on the OFF side that is the other side F2
in the oscillation operating direction of the operating el-
ement 120. Thus, when the operating element 120 is
operated to the ON side, the magnetic piece 172 is ad-
sorbed and held by the solenoid 171 of the power supply
reset mechanism 170 in the operating direction of the
operating element 120, and then locked. The ON oper-
ation force of the operating element 120 is thus directly
applied to the power supply reset mechanism 170.
[0058] Since the first power supply switch mechanism
180 and the power supply reset mechanism 170 can be
arranged separately on the ON side and the OFF side of
the operating element 120, that is, the one side F1 and
the other side F2 in the oscillation operating direction of
the operating element 120 in the housing 110, an ar-
rangement configuration in which such mechanisms are
dispersed without being concentrated at the central part
of the housing 110 can be realized. A slim switch 100 in
which the width direction of the housing 110 is narrowed
can be configured.

[0059] The second power supply switch mechanism
190 moves in the same way as the movement of the first
power supply switch mechanism 180, and is ON operated
in synchronization.

[0060] The signal switch mechanism 150 is turned ON
at substantially the same time as the first power supply
switch mechanism 180 and the second power supply
switch mechanism 190. As shown in Fig. 6D, the signal
switch mechanism 150 has the third spring coupling body
151 refluxed to an arch shape in the direction opposite
to the first spring coupling body 181 with the turning of
the operating element 120 in the ON direction thereby
separating the signal movable piece 152 and the signal
fixed terminal 154 and turning ON the signal switch mech-
anism 150.

[0061] Asshownin Fig. 6E, the operating element 120
is push operated in the OFF direction when turning OFF
the switch 100. In this case, the operating element 120
is turned in the OFF direction, but only the operating el-
ement 120 is turned, that is, spun around since the bias-
ing force of the return spring 160 is not received on the
first power supply switch mechanism 180 side,

[0062] Therefore,the rotation operatingbody 130 does
not turn, the return spring regulating piece 134 integrated
with the rotation operating body 130 maintains a state
where the movable magnetic piece 172 is pushed down,
and the power supply switch mechanism 140 is held in
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the ON state until the reset signal is inputted from the
control unit.

[0063] As shown in Fig. 6F, the third spring coupling
body 151 is refluxed and inverted to an arch shape with
the turning of the operating element 120 in the OFF di-
rection on the signal switch mechanism 150 side, where
the signal movable piece 152 is turned therewith to again
come into contact with the signal fixed terminal 154. Thus,
the signal switch mechanism 150 is ON/OFF operated
with the movement of the operating element 120.
[0064] When the signal switch mechanism 150 is
turned OFF, the reset signal from the control unit (not
shown) receiving the OFF signalis waited. The first power
supply switch mechanism 180 shown in Fig. 6E again
returns from the ON state to the original power supply
OFF state shown in Fig. 6A at the time point the storage
process of the control data to be stored by the hard disk
is completed.

[0065] The data processing operation of an electronic
device 700 including the switch 100 will now be described
with reference to a control block diagram of Fig. 7.

The electronic device 700 has the switch 100 arranged
at the ON/OFF operable position, and interiorly includes
a CPU 710, a HDD (hard disk) 720, and a RAM 730.
[0066] When the operating element 120 of the switch
100 is ON operated, the rotation operating body 130 is
turned in the ON direction in response to the operation
force, so that the power supply switch mechanism 140
brings the contacts 186,187,196,197 into contact based
thereon to turn ON the switch 100 and turn ON the power
supply 740 of the electronic device 700. In a state the
electronic device 700 is operated in such manner, the
CPU 710 stores the processing data of the electronic
device 700 in the RAM 730.

[0067] When the user operates the operating element
120 of the switch 100 in the OFF direction to stop the use
of the electronic device 700, an usage OFF signal is in-
putted from the signal switch mechanism 150 of the
switch 100 to the CPU 710. The CPU 710 holds the power
supply ON state until the data processing is completed
on the basis thereof, and the power supply OFF signal
is not outputted to the power supply reset mechanism
170. In this case, the power supply is in the ON state,
and the CPU 710 first reads out the data stored in the
RAM 730 and transfers all such data to the HDD 720 for
storing.

[0068] After the transfer of the data to the HDD 720 is
completed, the CPU 710 prioritizes the protection of data
and outputs the power supply OFF signal to the power
supply reset mechanism 170 of the switch 100 when en-
sured. On the basis thereof, the electromagnetic release
force greater than the magnetic force of the permanent
magnet 173 is applied to the solenoid 171 in the switch
100, so that the solenoid 171 releases the regulation of
the movable magnetic piece 172 adsorbed to the perma-
nent magnet 173 and the fixed magnetic piece 173a so
that the movable magnetic piece 172 is in a free state,
whereby the movable magnetic piece 172 pushes up the
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rotation operating body 130 in response to the biasing
force at which the return spring 160 extends thereby turn-
ing the operating element 120 to the OFF position and
separating the contacts 186, 187,196,197 of the power
supply switch mechanism 140. The power supply is then
turned OFF. The CPU 710 thus automatically turns OFF
the power supply when completion of data processing is
confirmed after the operating element 120 is OFF oper-
ated.

[0069] The reset operation of the switch 100 will be
described with reference to the time chart of Fig. 8.

In a standby state in which the user is not operating the
operating element 120, the signal switch mechanism 150
flows a very weak current and outputs the OFF signal.
The first power supply switch mechanism 180 and the
second power supply switch mechanism 190 of the pow-
er supply switch mechanism 140, on the other hand,
maintain an OFF state without current flow.

[0070] When the user ON operates the operating ele-
ment 120 thereafter, the signal switch mechanism 150
is turned ON when the contacts are separated and the
no-current flow is detected, whereas the power supply
switch mechanism 140 is in the power supply ON state
when the contacts are brought into contact thus flowing
current. As the state is the ON state, the solenoid 171 of
the power supply reset mechanism 170 maintains the
ON state until a reset signal is inputted from a control
unit of the electronic device 700 such as a copy machine
or a personal computer where the switch 100 is provided.
[0071] When the user OFF operates the operating el-
ement 120 of the switch 100 with the stopping of the
usage of the electronic device 700 after the switch 100
is turned ON and the electronic device is used, the signal
switch mechanism 150 is turned OFF at the relevant time
point and the OFF signal is outputted. When such OFF
output is detected by the control unit (CPU) 710 of the
electronic device 700, the write of storing the processing
data up to the relevant point in the hard disk is executed.
[0072] After the write is completed, the reset signal is
outputted from the control unit, and the electromagnetic
release force greater than the adsorption force of the
permanent magnet 173 is applied to the solenoid 171.
The return spring 160 extends based on such release,
and the release operation with respect to the power sup-
ply switch mechanism 140 is carried out based on the
extended biasing force. The rotation operating body 130
and the operating element 120 return to the original OFF
position in cooperation thereto.

[0073] As described above, the power supply switch
mechanism is turned ON when the operating element is
ON operated. Thereafter, the power supply is OFF op-
erated, but the power supply switch mechanism main-
tains the ON state until the power supply reset signal is
input even if the power supply if OFF operated, and thus
is not immediately turned OFF. The necessary data is
written to the hard disc in the meantime, and the power
supply is automatically turned OFF when the data
processing is completed.
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[0074] The operating element spins around once the
operating element is OFF operated since the biasing
force of the return spring is regulated so that the biasing
force of the return spring is not applied on the operating
element. Therefore, even if the operating element is
again ON/OFF operated after the OFF operation, such
re-ON/OFF operation force go around in circles and is
not transmitted to the contact of the power supply switch
mechanism. Therefore, problems will not arise after the
operating element is first OFF operated even if the op-
erating element is thereafter again ON/OFF operated
carelessly. Furthermore, highly reliable data manage-
ment can be carried out when such a switch is used in
the electronic device.

[0075] In the internal configuration of the switch, the
power supply switch mechanism 140 and the signal
switch mechanism 150, and the power supply reset
mechanism 170 are separated in the operating direction
of one side F1 and the other side F2 in the housing 110,
and hence an arrangement configuration in which such
mechanisms are dispersed without being concentrated
at the central part of the housing 110 can be realized. A
slim switch in which the width direction of the housing is
narrowed can be formed.

[0076] The switch components are easily arranged,
not in parallel, inside the housing 110 since the config-
uring elements are stacked on the power supply reset
mechanism 170 side, whereby a compact arrangement
configuration with a small operation area of the switch
can be achieved. The switch is thus reliably miniaturized.
[0077] Furthermore, since the movable pieces 182,
192 are arranged bent to an L shape and the like on the
power supply switch mechanism 140 or the signal switch
mechanism 150 side, the turning region of the movable
pieces 182, 192 becomes the turning trajectory of sub-
stantially the radius length compared to the linear mov-
able piece, and the turning occupying space of the mov-
able piece also becomes smaller. Therefore, the movable
piece itself can be compactly incorporated in the housing,
whereby the housing 110 can be reduced and the switch
can be further miniaturized,

[Second embodiment]

[0078] The figures show a switch with a reset function.
Fig. 9A shows a perspective view of an outer appearance
of a switch 200 seen from one side, and Fig. 9B shows
a perspective view of an outer appearance of the switch
200 seen from the other side. Fig. 10 shows an exploded
perspective view of the switch 200 seen from one side,
and Fig. 11 shows an exploded perspective view of the
switch 200 seen from the other side.

[0079] The switch 200 with the reset function is con-
figured to incorporate an operating element 220, a power
supply switch mechanism 240, a return spring 260, and
a power supply reset mechanism 270 in a housing 210.
[0080] Thehousing210has aboxshape withthe upper
surface opened, where a recess shaped hollow portion
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211 for incorporating the configuring components 240,
260 described above is provided on the upper side, and
a bottom attachment portion 212 and a terminal partition-
ing portion 213 for incorporating the power supply reset
mechanism 270 from the lower side are provided on the
bottom side. The operating element 220 that planarly
closes with respect to the open surface of the hollow por-
tion 211 is attached in a freely turning manner after in-
corporating the components to the hollow portion 211
opened on the upper side.

[0081] An elastic lock piece 214 for slip out preventing
attachment projected to fit and attach the switch 200 is
arranged on both outer side surfaces having a narrow
width of the housing 210. A pivot hole 215 for supporting
the operating element 220, to be described later, in turn-
able manner is arranged at a central part on both sides
of the outer side surface having a wide width of the hous-
ing 210.

[0082] The operating element 220 is provided in a rec-
tangular solid box shape having a bottom surface
opened, the upper surface of which being a push oper-
ating surface 221 formed into a gradual recessed arcuate
surface suited to be pushed with a fingertip. Furthermore,
supporting shaft 222 are arranged in a projecting manner
atthe central parts on both sides of the outer side surface
having a wide width of the operating element 220. The
supporting shafts 222 are pivotally supported in a freely
turning manner at the pivot holes 215 of the housing 210,
and the operating element 220 is turnably attached to
the housing 210 sin a see-saw manner with the pivot
supporting portions on both sides as the supporting
points of turn.

[0083] The operating element 220 is vertically ar-
ranged with the pushing element 225 (see Figs. 13A and
13B) that projects out downward at one side of the inter-
nal space with the opened bottom surface. The upper
surface of the movable magnetic piece 272, to be de-
scribed later, biased upward is pushed downward with
the lower end of the pushing element 225.

[0084] Furthermore, the operating element 220 is ar-
ranged as an operation member for ON/OFF operating
the power supply by being turned, where a first switch
operation unit 231, a second switch operation unit 232,
and a forced pressurization piece 233 are arranged at
the lower surface of the operating element 220.

[0085] The first switch operation unit 231 and the sec-
ond switch operation unit 232 are arranged on both sides
of the lower surface connecting the supporting shafts 222
on both sides of the operating element 220. The first
switch operation unit 231 includes a circular hole, to
which the upper part of the first spring coupling body 281
arranged at the upper part of the first power supply switch
mechanism 280 is fitted and held. The second switch
operation unit 232 includes a circular hole, to which the
upper part of the second spring coupling body 291 ar-
ranged at the upper part of the second power supply
switch mechanism 290 is fitted and held.

[0086] The forced pressurization piece 233 is the ver-
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tically arranged portion where the side walls on both sides
of the first switch operation unit 231 and the second
switch operation unit 232 are vertically arranged as ver-
tically long rectangular plate. Such a forced pressuriza-
tion piece 233 is vertically arranged as one part of the
operating element 220 on both sides at the central part
of the lower surface of the operating element 220. There-
fore, the forced pressurization piece 233 integrally turns
with the operating element 220. As will be hereinafter
described in Figs. 15A to 15C, the operation force of the
operating element 220, where the operating element 220
is OFF operated, is received by the movable pieces 282,
292. The contacts 286, 296 of the movable pieces 282,
292 are forcibly pressurized in the direction of separating
fromthe contacts 287, 297 of the fixed terminals 283, 293.
[0087] The power supply switch mechanism 240 has
a two-series switch configuration of being arranged in
parallel in correspondence with two circuits, the first pow-
er supply switch mechanism 280 and the second power
supply switch mechanism 290.

[0088] The first power supply switch mechanism 280
includes a first spring coupling body 281, a movable
piece 282, a fixed terminal 283, and a common fixed ter-
minal 284.

[0089] The first spring coupling body 281 uses a thin
coil spring, The first spring coupling body 281 is coupled
by fitting the upper end in the first switch operation unit
231. The lower end is coupled to the movable piece 282
so0 as not to slip out by inserting and fitting a fit-in projec-
tion 285, which projects out upward, of the movable piece
282 into the hole of the coil spring. The first spring cou-
pling body 281 has a dogleg shape in which the central
part in the axial direction is slightly bent to one side when
assembled.

[0090] The movable piece 282 is formed by bending a
conductive metal plate to an L-shape, and is supported
in a turnable manner at the common fixed terminal 284,
to be described later, with the bent portion of the L-shape
as the supporting point of turn. The fit-in projection 285
is raised and formed at the intermediate portion of the
movable piece 282 to securely attach the conductive con-
tact 286 at the distal end on the horizontal piece side of
the L-shape.

[0091] The fixed terminal 283 is formed by bending a
conductive metal plate to a reverse L-shape, where the
conductive contact 287 is securely attached to the upper
surface. The vertical piece side of the reverse L-shape
of the fixed terminal 283 is inserted and attached to a
terminal attachment hole 216 of the housing 210. In this
case, the contact 287 is arranged facing upward on the
bottom surface of the housing 210 so as to face the con-
tact 286 of the movable piece 282 on the upper side.
[0092] Similarly, the common fixed terminal 284 is
formed by bending a conductive metal plate to a reverse
L-shape, where a movable piece supporting portion 288
is raised and formed on the upper surface. The vertical
piece side of the reverse L-shape s inserted and attached
to the terminal attachment hole 216 of the housing 210.
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[0093] The first spring coupling body 281 is coupled
between the top and bottom of the first switch operation
unit 231 and the movable piece 282 in a dogleg shape,
where when the operating element 220 forming the first
switch operation unit 231 is turned, the direction at the
upper part supporting the first spring coupling body 281
differs one from the other on the turning trajectory on the
lower side thereby creating an angle difference so that
the intermediate portion of the first spring coupling body
281 is inverted and the switch operation force with re-
spect to the movable piece 282 on the lower side is ap-
plied.

[0094] Through the use of thefirst spring coupling body
281, abundant elasticity is achieved, flexible bendability
can be obtained not only in the axis direction but also in
the cross direction, and an elastic deformation necessary
for repeatedly turning ON and OFF such as with the
switch can be easily obtained. Therefore, the movable
piece 282 on the lower side can be smoothly turned in
the ON direction and the OFF direction by easily following
the angle difference by using the first spring coupling
body 281 excelling in flexibility that can follow the turning
of the operating element 220.

[0095] Furthermore, the power supply reset mecha-
nism 270 is arranged on the ON side that is one side F1
in the oscillation operating direction of the operating el-
ement 220 in the housing 210. The first power supply
switch mechanism 280 is arranged on the OFF side that
is the other side F2 in the oscillation operating direction
of the operating element 220. Therefore, when the oper-
ating element 220 is operated to the ON side, the mag-
netic piece 272 is adsorbed and held, and locked at the
solenoid 271 of the power supply reset mechanism 270
in the operating direction of the operating element 220.
The ON operation force of the operating element 220
thus directly applies on the power supply reset mecha-
nism 270, and a configuration in which the relay member
for transmitting the operation force is not described can
be adopted.

[0096] Since the first power supply switch mechanism
280 and the power supply reset mechanism 270 can be
arranged separately to the ON side and the OFF side of
the operating element 220, that is, the one side F1 and
the other side F2 in the oscillation operating direction of
the operating element 220 in the housing 210, such
mechanisms can be arranged in a dispersed manner
without being concentrated at the central part of the hous-
ing 210. A slim switch 200 in which the width direction of
the housing 210 is narrowed thus can be configured.
[0097] The second power supply switch mechanism
290 has a configuration same as the first power supply
switch mechanism 280. Furthermore, the parallel ar-
rangement configuration in which the first power supply
switch mechanism 280 and the second power supply
switch mechanism 290 simultaneously receive the oper-
ation force of one operating element 220 is adopted.
Thus, the second power supply switch mechanism 290
has a function same as the first power supply switch
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mechanism 280, and is simultaneously executed with the
ON/OFF operation.

[0098] Therefore, the components same as each com-
ponent of the first power supply switch mechanism 280
are arranged in the second power supply switch mech-
anism 290. Since the configuring components are the
same, the description of the second power supply switch
mechanism 290 including the first spring coupling body
291, the movable piece 292, the fixed terminal 293, the
common fixed terminal 294, and each contact 296, 297
is made in the first power supply switch mechanism 280
and hence will not be repeated.

[0099] As shown in Figs. 12A and 12B, the first power
supply switch mechanism 280 and the second power
supply switch mechanism 290 are partitioned by the first
partition plate 218 in the housing 210. Thus, each switch
mechanism 280, 290 ensures one partitioned switch op-
eration space by the inner wall of the housing 210 and
the partition plate 218.

[0100] Furthermore, the partition plate 218 has the up-
per surface acting as the stopper surface for regulating
the turn of the operating element 220 to one side F1 and
the other side F2, where an ON-stopper surface 218a is
formed in an inclined manner on the upper surface of the
partition plate 218 facing the one side of the operating
element 220, as shown in Fig. 13B. Furthermore, an OFF
stopper surface 218b is formed in an inclined manner on
the upper surface of the partition plate 218 facing the
other side of the operating element 220.

[0101] The return spring 260 is configured by a coil
spring. As shown in Fig. 13A, the return spring 260 is
normally extended to push up the operating element 220
through the movable magnetic piece 272 and turned in
the OFF direction.

[0102] The power supply reset mechanism 270 is con-
figured to include the solenoid 271, the movable mag-
netic piece 272, the permanent magnet 273, the fixed
magnetic piece (yoke) 273a, the reset signal input termi-
nal 274, and the solenoid case 275.

[0103] The solenoid 271 includes an inserting portion
opened in the up and down direction by winding a coil
around the outer peripheral surface, where the movable
magnetic piece 272, to be described later, is inserted in
the up and down direction into such an inserting portion.
Furthermore, the permanent magnet 273, the fixed mag-
netic piece 273a, and the reset signal input terminal 274
are arranged facing each other on the inner end side of
the inserted movable magnetic piece 272.

[0104] The movable magnetic piece 272 has a T-
shape, where the lower side of the T-shaped portion is
arranged to be freely insertable to the inserting portion,
parallel in two columns, of the solenoid 271 in two parallel
columns. The return spring 260 is interposed in a state
compressed in the up and down direction between the
lower surface step portion of the T-shape of the movable
magnetic piece 272 and the coil side upper end face of
the solenoid 271, as shown in Figs. 12Aand 12B.
[0105] When the operating element 220 is ON operat-
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ed, the movable magnetic piece 272 receives the down-
ward pushing force through the pushing element 225,
and the movable magnetic piece 272 moves downward
against the biasing force of the return spring 260. When
the movable magnetic piece 272 reaches the lower end,
it is adsorbed and held by the rectangular solid perma-
nent magnet 273 facing on the lower side and the U-
shaped fixed magnetic piece 273a arranged on both
sides with the permanent magnet 273 in the middle. The
power ON state is held by the adsorbing and holding
effect. When the magnetism release action is applied on
the solenoid 271 in the power ON state, the release func-
tion of releasing the adsorption and turning OFF the pow-
er supply is provided.

[0106] Fig. 13A shows the OFF state of the first power
supply switch mechanism 280, and Fig. 13B shows the
ON state. As shown in Fig. 13A, normally when the first
power supply switch mechanism 280 is in the OFF state,
the return spring 260 is extended, the upper end of the
movable magnetic piece 272 biased by the return spring
260 pushes up the operating element 220 through the
pushing element 225, and the operating element 220 is
biased and supported at the OFF position. In this case,
the operating element 220 is in a state turned in the OFF
direction. In the OFF state, the first spring coupling body
281 is bent to an arch shape in the power OFF direction,
the L shaped movable piece 282 is turned in the OFF
direction with the bent portion as the supporting point of
turn, and the power OFF state in which the contact 286
ofthe movable piece 282 is spaced apart from the contact
287 of the fixed terminal 283 is obtained.

[0107] If the switch 200 configured as above is ON
operated, when the operating element 220 is pushed in
the ON direction as shown in Fig. 13B, the pushing ele-
ment 225 of the operating element 220 pushes down the
movable magnetic piece 272 against the biasing force of
the return spring 260. The movable magnetic piece 272
thus moves downward and is inserted to the inserting
portion of the solenoid 271, and adsorbed upon receiving
the magnetic attracting action of the permanent magnet
273 and the fixed magnetic piece 273a facing on the low-
er side. In this case, the return spring 260 is compressed,
and the ON state is held by the magnetism adsorption
action in the compressed state. The middle part in the
axial direction of the first spring coupling body 281 of the
first power supply switch mechanism 280 is flipped back-
ward when the operating element 220 is ON operated,
where the movable piece 282 is turned by the reactive
force thereof thus bringing the contacts 286, 287 into
contact and turning ON the power supply.

[0108] The second power supply switch mechanism
290 also moves same as the movement of the first power
supply switch mechanism 280, and is ON operated in
synchronization.

[0109] The power ON state is held until the reset signal
is input from the control unit to the solenoid 271.

[0110] The switch configured as above has the power
supply switch mechanism 240 including the first power
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supply switch mechanism 280 and the second power
supply switch mechanism 290, and the power supply re-
set mechanism 270 separated in the operating direction
on one side F1 and the other side F2 in the housing 210,
and hence such mechanisms can be dispersed without
being concentrated at the central part of the housing 210.
A slim switch 200 in which the width direction of the hous-
ing is narrowed thus can be formed.

[0111] Furthermore, the planar arrangement space
seen from the stacking direction can be reduced since
the configuring components are stacked on the power
supply reset mechanism 270 side. Thus, a compact ar-
rangement configuration in which the occupying area of
the power supply reset mechanism 270 can be realized
and the switch can be reliably miniaturized.

[0112] On the power supply switch mechanism 240
side, the movable pieces 282, 292 are arranged folded
to an L shape and the like, and hence the movable piece
282, 292 having the vicinity of the folding as the support-
ing point of turn becomes the turning trajectory of sub-
stantially the radius length, and the occupying space in
the turning of the movable piece can be reduced. The
movable piece itself thus can be incorporated compactly
in the housing, so that the housing 210 can be miniatur-
ized and the miniaturization of the switch can be further
achieved.

[0113] Figs. 14A to 14C show the wiping processing
operation using the first power supply switch mechanism
280 by way of embodiment. Fig. 14A is a longitudinal
cross-sectional view of a switch showing the initial con-
tact state of before wiping between the contacts of the
movable piece and the fixed terminal. Fig. 14B is a lon-
gitudinal cross-sectional view of a switch showing the
contact state of after wiping between the contacts of the
movable piece and the fixed terminal, and Fig. 14C is a
longitudinal cross-sectional view of a switch showing a
state in which the movable piece is slid and moved.
[0114] The movable piece 282 arranged in the first
power supply switch mechanism 280 is supported in a
freely turnable manner by a displacement supporting por-
tion 289 for slidably moving the movable piece 282 in a
direction substantially orthogonal to the contacting and
separating direction of the contacts 286, 287 at the time
of initial contact (see Fig. 14A) when the contact 286 of
the movable piece 282 is brought into contact with the
contact 287 of the fixed terminal 283 in cooperation with
the ON operation of the operating element 220.

[0115] The displacement supporting portion 289 turn-
ably supports the movable piece 282 so as to sandwich
the horizontal piece side of the movable piece having an
L shape with a turn supporting piece 289a on both sides
upstanding in parallel so as to sandwich both sides of
the movable piece 282. Both sides where the movable
piece 282 is supported in a freely turning manner is cut
out to a recessed groove form and cut out slightly longer
to the horizontal piece side to permit the movable piece
282 to slide in the horizontal direction,

[0116] In a state the contacts 286, 287 are in contact
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with each other, the slidable movement of the movable
piece 282 is promoted while supporting at an inclination
angle that becomes aninclined position in which the distal
end side of the L-shaped horizontal piece of the movable
piece is inclined downward. Therefore, when the operat-
ing element is ON operated, the movable piece 282
slightly slidable moves in the horizontal direction with the
turning of the movable piece 282 (see Fig. 14B).

[0117] In this case, the contact 286 of the movable
piece 282 slidably comes into contact with the contact
287 of the fixed terminal 283 over a constant length (see
Fig. 14C). The so-called wiping operation is executed.
The welding avoiding performance is constancy obtained
between the contacts by such a wiping operation.
[0118] Figs. 15A to 15C show the welding avoiding op-
eration using the first power supply switch mechanism
280 by way of embodiment. Fig. 15A is a longitudinal
cross-sectional view of a switch showing a state before
the welding dissociation in which the contacts are weld-
ed, Fig. 15B is a longitudinal cross-sectional view of a
switch showing a state after the welding dissociation in
which the welding is forcibly dissociated by the operating
element, and Fig. 15C is a longitudinal cross-sectional
view of a switch showing a state from the time of welding
to the dissociation of welding of the movable piece in a
synthesized manner.

[0119] The operating element 220 includes the forced
pressurization piece 233, where the movable piece 282
is forcibly pressurized in a direction the contact 286 of
the movable piece 282 separates from the contact 287
of the fixed terminal 283 upon receiving the operation
force of the operating element 220 at which the operating
element 220 is OFF operated.

[0120] As shown in Fig. 15A, when the contacts 286,
287 are welded, if the forced pressurization piece 233
starts to operate the operating element 220 in the OFF
direction, the turning resistance of the operating element
220 becomes stronger, a smooth turning is regulated and
the OFF operation cannot be carried out by the welding
effect of the contacts 286, 287. In this case, when the
operating element 220 is further pushed in the OFF op-
erating direction stronger, as shown in Fig. 15B, the
forced pressurization piece 233 strongly pushes the L
shaped vertical piece side of the movable piece 282 in
the OFF direction for forced pressurization. The contacts
are thus separated and forcibly separated although they
are welded to OFF operate the power supply.

[0121] In the correspondence of the configuration of
the present invention and the configuration of one em-
bodiment described above, the power supply holding re-
lease mechanism of the present invention corresponds
to the power supply reset mechanisms 170, 270 of the
embodiment, the forced pressurization portion corre-
sponds to the forced pressurization piece 233, the hold-
ing portion corresponds to the permanent magnet 173,
273 and the fixed magnetic piece 173a, 273a, the releas-
ing portion corresponds to the solenoids 171, 271, and
the elastic body corresponds to the spring coupling bod-
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ies 181,191, 281, 291, where the present invention can
be applied based on the technical idea defined in the
Claims, and is not limited only to the configuration of the
above described embodiment.

Claims

1. A switch (100, 200) comprising
an operating element (120, 220) supported by a
housing and oscillation operated to one side and an-
other side;
a power supply switch mechanism (140, 180, 190,
240, 280, 290) for bringing contacts of a movable
piece and a fixed terminal facing each other in the
housing into contact with each other when the oper-
ating element (120, 220) is oscillation operated to
one side;
a return spring (160, 260) for biasing the operating
element (120, 220) in an oscillation operating direc-
tion when the operating element (120, 220) is oscil-
lation operated to the other side; and
a power supply holding release mechanism (170,
270) configured by a holding portion (173,273, 173a,
273a) for holding a contact state of the contacts of
the movable piece and the fixed terminal by regulat-
ing the return spring (160, 260) in an anti-biasing
direction when the operating element (120, 220) is
oscillation operated to one side, and a releasing por-
tion (171, 271) for releasing the contact state held
by the holding portion (173, 273, 173a, 273a); char-
acterized in that
the power supply switch mechanism (140, 180, 190,
240, 280, 290), the return spring (160, 260), and the
power supply holding release mechanism (170, 270)
are arranged in an internal space of the housing; and
the power supply holding release mechanism (170,
270) is arranged on the one side in the oscillation
operating direction of the operating element (120,
220) and the power supply switch mechanism (140,
180, 190, 240, 280, 290) is arranged on the other
side in the oscillation operating direction of the op-
erating element (120, 220).

2. The switch (100, 200) according to claim 1, charac-
terized in that
the return spring (160, 260), and the holding portion
(173, 273, 173a, 273a) and the releasing portion
(171, 271) of the power supply holding release mech-
anism (170, 270) are stacked;
the movable piece of the power supply switch mech-
anism (140,180,190, 240, 280, 290) is arranged to
be supported in a freely turning manner in the oper-
ating direction of the operating element (120, 220)
in a folded shape of being folded in the operating
direction of the operating element (120, 220); and
a central part in the operating direction in which the
operating element (120, 220) is operated and the
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movable piece are coupled by an elastic body (181,
191, 281, 291) which is inverted based on the oscil-
lation operation of the operating element (120, 220).

The switch (100, 200) according to claim 1 or 2, char-
acterized in that the power supply switch mecha-
nism (140, 180, 190, 240, 280, 290) includes a dis-
placement supporting portion (289) for slidably mov-
ing the movable piece in a direction substantially or-
thogonal to a direction in which contacts come into
contact with and separate from each other ataninitial
contact when the contact of the movable piece is
brought into contact with the contact of the fixed ter-
minal.

The switch (100, 200) according to claim 1, 2, or 3,
characterized in that the operating element (120,
220) is configured to include a forced pressurization
portion (233) for forcibly pressurizing the movable
piece in a direction the contact of the movable piece
moves away from the contact of the fixed terminal
upon receiving the operation force of the operating
element (120, 220) at which the operating element
(120, 220) is oscillation operated to the other side.

An electronic device comprising the switch (100,
200) according to any one of claims 1 two 4.

10

15

20

25

30

35

40

45

50

55

13

24



EP 2 413 339 A1

FIG 1A
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FIG 2

1404
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170
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FIG. 3
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FIG 5

117 3
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FIG. 9A

200 -+ SWITCH
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FIG 10
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FIG. 12A
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