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(67)  To switch terminals between a conducting state
and a non-conducting state without necessitating rotation
of a rotating member. A rotary electric part (1) includes
a casing from which a first terminal (13) is exposed, a
rotating member (6) rotatably held within the casing, a
second terminal (11) having a movable contact point unit
capable of contacting and separating from the first ter-
minal (13) in conjunction with rotating actions of the ro-
tating member (6), in which conducting/non-conducting
states, between the first terminal (13) and the second
terminal (11), are switched, wherein a slider (9) is pro-
vided between the rotating member (6) and the movable
contact point unit, moving by sliding in conjunction with
rotation of the rotating member (6), and bringing the mov-
able contact point unit into contact with the first terminal
(13). A recovery mechanism has a solenoid (15) and a
lever (14) to return the slider (9) driven thereby, whereby
the movable contact point unit and the first terminal (13)
are separated and the first terminal (13) and the second
terminal (11) are restored to a non-conducting state.
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Description
Technical Field

[0001] The presentinvention relates to arotary electric
part, and more particularly relates to a rotary electric part
suitably used as a rotary encoder to detect a rotational
angle, rotational direction, and so forth, of a rotating mem-
ber, in accordance with rotation operations thereof, and
so forth.

Background Art

[0002] Conventionally, there has been proposed a ro-
tary electric part including a rotating member rotatably
held within a casing, and a contact point mechanism hav-
ing a moving contact unit whereby a conducting state
and non-conducting state are switched between termi-
nals, according to a rotated position of the rotating mem-
ber, so as to switch between a conducting state and non-
conducting state between the terminals in accordance
with a rotating operation as to the rotating member (for
example, PTL 1).

Citation List
Patent Literature

[0003] PTL 1: Japanese Unexamined Patent Applica-
tion Publication No. 2009-16247

Summary of Invention
Technical Problem

[0004] However, the above-described rotary electric
part cannot switch a conducting state between terminals
to a non-conducting state unless the rotating member is
rotated. Accordingly, in a case of using this rotary electric
part as a power switch for a washing machine or the like,
for example, there may be a situation occurring where
current such as standby current continues to be supplied
even after washing has ended.

[0005] The present invention has been made in light
of this state, and accordingly it is an object thereof to
provide a rotary electric part which can switch a conduct-
ing state between terminals to a non-conducting state
without rotating the rotating member.

Solution to Problem

[0006] A rotary electric part according to the present
invention includes: a casing from which a first terminal is
exposed; arotating member rotatably held within the cas-
ing; a second terminal having a movable contact point
unit capable of contacting and separating from the first
terminal in conjunction with rotating actions of the rotating
member; and rotation detecting means that detect rota-
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tion of the rotating member; in which a conducting state
and a non-conducting state, between the first terminal
and the second terminal, is switched, wherein a moving
member is provided between the rotating member and
the movable contact point unit, the moving member mov-
ing in a direction intersecting a rotational axis line direc-
tion of the rotating member in conjunction with rotation
of the rotating member, and bringing the movable contact
point unit into contact with the first terminal, and further,
recovery mechanism is provided to disengage contact
between the movable contact point unit and the first ter-
minal and restore the first terminal and the second ter-
minal in a conducting state to a non-conducting state,
the recovery mechanism including a solenoid, and a driv-
ing member which is driven by the solenoid and returns
the moving member.

[0007] According to this rotary electric part, the first
terminal and second terminal in a conducting state can
be returned to a non-conducting state by disengaging
the contact between the contact point unit and the first
terminal, by the recovery mechanism including the driv-
ing member to return the solenoid and moving member.
Accordingly, by controlling power to the solenoid, the
conducting state between the first terminal and the sec-
ond terminal can be switched to a non-conducting state
without necessitating rotation by the rotating member.
As aresult, a state can be avoided where standby current
continues to be supplied in a case of applying the rotary
electric part to a power switch of a washing machine or
the like, thereby enabling demand for reduction in power
consumption to be met. Also, the moving member is dis-
posed between the rotating member and movable con-
tact point unit, so a situation where the rotation of the
rotating member is directly transmitted to the contact
point unit can be prevented, and accordingly the contact
stability of the contact point unit as to the first terminal
can be improved.

[0008] Forexample,inthe rotary electric part, the mov-
ing member further includes a base, and a pressing por-
tion protruding further toward the movable contact point
unit side than the base, in which the movable contact
point unit has a protruding portion protruding toward the
side of the moving member, wherein, in a state of the
first terminal and second terminal being in a conducting
state, the pressing portionis in contact with the protruding
portion and presses the movable contact point unit to-
ward the first terminal side. In this case, in a case where
the first terminal and second terminal are in a conducting
state, the movable contact point unit is in contact with
the protruding portion by the pressing portion provided
on the moving member so as to be pressed toward the
side of the first terminal, so switching of the first terminal
and the second terminal to a conducting state can be
performed in a stable manner, without having a compli-
cated configuration.

[0009] Particularly, in the rotary electric part, the pro-
truding portion is preferably pressed toward the first ter-
minal side by the pressing portion, in conjunction with
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the movement of the moving member in one direction,
with a protrusion-shaped holding portion which holds the
protruding portion of the movable contact point unit being
provided on an end of the pressing portion in the one
direction. In this case, the protrusion of the movable con-
tact point unit is held in a stable manner by the holding
portion provided on the pressing portion, so trouble such
as the protruding portion moving away from the pressing
portion due to vibration or the like, and the conducting
state of the first terminal and the second terminal switch-
ing to a non-conducting state, can be suppressed.
[0010] Also,inthe rotary electric part, preferably, a plu-
rality of first cam portions made up of a plurality of re-
cessed portions and protruding portions are provided on
the rotating member in the circumferential direction, and,
in conjunction with rotation of the rotating member, the
protruding portions of the first cam portions engage afirst
engaging portion provided on the moving member to
move the moving member in a direction intersecting the
rotational axis line direction of the rotating member, and
also to bring the moveable contact point unit into contact
with the first terminal. In this case, the multiple protruding
portions provided in the circumferential direction of the
rotating member engage the first engaging member pro-
vided on the moving member, and moves the moving
member in a direction intersecting the rotational axis line
direction of the rotating member. Accordingly the moving
member can be moved to multiple positions in conjunc-
tion with the rotations of the rotating member, so evenin
a case where the first terminal and the second terminal
have been switched to a non-conducting state at a posi-
tion other than the initial position by the recovery mech-
anism, these can be returned to a conducting state in a
short period (by few rotational operations of the rotating
member).

[0011] Further, in the rotary electric part, preferably, a
holding member movably holding the moving member is
provided facing the moving member, and an opening is
formed in the holding member to expose the first cam
portions of the rotating member. In this case, the moving
member is held so as to be capable of sliding movement
by the holding member, so movement of the moving
member in a direction intersecting the axial line direction
of the rotating member can be performed smoothly.
[0012] Further, in the rotary electric part, preferably,
the rotating member accommodates an engaging mem-
ber, elastically pressed outwards in the radial direction
of the rotating member, and the holding member is pro-
vided with a plurality of second cam portions made up of
multiple recessed portions and protruding portions, with
which the engaging memberis engaged and disengaged,
and in a case where the engaging member is engaged
with a recessed portion of the second cam portion, the
first engaging portion is facing a recessed portion of the
first cam portions. In this case, in a case where the en-
gaging member has engaged with a recessed portion of
the second cam portion and the rotating member is at a
stable position, the first engaging portion of the moving
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member faces a recessed portion of the first cam por-
tions, so at the time of the moving member being returned
by the driving member due to the driving by the solenoid,
a situation can be prevented where movement of the
moving member is impeded due to the first engaging
member coming into contact with a part of the rotating
member (protruding portion of the first cam portions). Ac-
cordingly, the moving member can return in a sure man-
ner due to the recovery mechanism, and the first terminal
and second terminal can be switched to a non-conducting
state in a sure manner.

[0013] Further, in the rotary electric part, preferably,
the moving member is provided with a second engaging
portion at a position facing the first engaging portion
across the rotational axis line of the rotating member,
and the rotating member is provided with a third cam
portion that engages the second engaging portion in con-
junction with rotation of the rotating member, and returns
the moving member. In this case, the third cam portion
engages with the second engaging portion provided to
the moving member and returns the moving member, so
in conjunction with rotation of the rotating member, the
first terminal and second terminal can be switched to a
non-conducting state in a sure manner by an operator
making a rotating operation of the rotating member as to
the initial position.

[0014] Further, in the rotary electric part, preferably,
one pair each of the first terminal and second terminal
are provided, the movable contact point units provided
the pair of second terminals are disposed arrayed across
the rotational axis line of the rotating member, the moving
member is provided with a pair of the pressing portions
corresponding to the movable contact point units of the
second terminals, and a part situated between the pair
ofthe pressing portions is pressed by the driving member.
In this case, pressing force from the driving member is
received at the part situated between the pair of pressing
portions which press the pair of movable contact point
units, so the moving member can be smoothly returned,
and the first terminal and second terminal can be
switched to a non-conducting state in a stable manner.
[0015] Further, in the rotary electric part, preferably,
the solenoid has a plunger capable of reciprocal move-
ment in the axial line direction of the rotating member,
the drivingmember has a shaft portion, a pressing portion
that presses the moving member, and an engaging por-
tion that engages the plunger, and the shaft portion is
turnably held by the casing. In this case, the shaft portion
of the driving member is turnably held by the casing, and
the plunger is engaged by the engaging portion, so the
pressing portion of the driving member can be smoothly
moved in accordance with driving of the solenoid, and
the moving member can be returned to the initial position
in a sure manner. Advantageous Effects of Invention
[0016] According to the present invention, a rotary
electric part can be provided which can switch a conduct-
ing state between terminals to a non-conducting state
without necessitating rotation of a rotating member.
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Brief Description of Drawings
[0017]

[Fig. 1] Fig. 1 is a perspective diagram illustrating an
external view of a rotary electric part according to
the present embodiment.

[Fig. 2] Fig. 2 is a perspective view where a part of
the rotary electric part according to the present em-
bodiment has been separated.

[Fig. 3] Fig. 3 is a disassembled perspective view of
a lower case of the rotary electric part according to
the present embodiment, and structural members
accommodated in the lower part.

[Fig. 4] Fig. 4 is a disassembled perspective view of
the lower case of the rotary electric part according
to the present embodiment, and structural members
accommodated in the lower part.

[Fig. 5] Fig. 5 is an explanatory diagram of a rotating
member included in the rotary electric part according
to the present embodiment.

[Fig. 6] Fig. 6 is an explanatory diagram of a slider
included in the rotary electric part according to the
present embodiment.

[Fig. 7] Fig. 7 is an explanatory diagram of positional
relationship between the rotating member, slider,
and a holder, included in the rotary electric part ac-
cording to the present embodiment.

[Fig. 8] Fig. 8 is a disassembled perspective view of
an upper case of the rotary electric part according
to the present embodiment, a cover, and structural
members accommodated therein.

[Fig. 9] Fig. 9 is a disassembled perspective view of
the upper case of the rotary electric part according
to the present embodiment, a cover, and structural
members accommodated therein.

[Fig. 10] Fig. 10 is an explanatory diagram of the
configuration of the inner side (lower face side) of
the upper case included in the rotary electric part
according to the present embodiment.

[Fig. 11] Fig. 11 is a perspective view for describing
structural members around a board included in the
rotary electric part according to the present embod-
iment.

[Fig. 12] Fig. 12 is a perspective view for describing
structural members around a board included in the
rotary electric part according to the present embod-
iment.

[Fig. 13] Fig. 13 is a cross-sectional view illustrating
an assembled state of the rotary electric part accord-
ing to the present embodiment.

[Fig. 14] Fig. 14 is a perspective view illustrating an
assembled state of the rotary electric part according
to the present embodiment.

[Fig. 15] Fig. 15 is a side view illustrating an assem-
bled state of the rotary electric part according to the
present embodiment.

[Fig. 16] Fig. 16 is a perspective view of the rotary
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electric part according to the present embodiment at
the time of a manual on operation.

[Fig. 17] Fig. 17 is a side view of the rotary electric
partaccording to the presentembodiment at the time
of a manual on operation.

[Fig. 18] Fig. 18 is a perspective view illustrating the
state of the rotary electric part according to the
present embodiment immediately prior to a manual
off operation.

[Fig. 19] Fig. 19 is a diagram illustrating an example
of a circuit diagram pertaining to an auto off function
which the rotary electric part according to the present
embodiment has.

[Fig. 20] Fig. 20 is a perspective view of the rotary
electric part according to the present embodiment at
the time of an auto off operation.

[Fig. 21] Fig. 21 is a side view of the rotary electric
partaccording to the presentembodiment at the time
of an auto off operation.

[Fig. 22] Fig. 22 is a perspective view of the rotary
electric part according to the present embodiment
after an auto off operation.

[Fig. 23] Fig. 23 is a side view of the rotary electric
part according to the present embodiment after an
auto off operation.

[Fig. 24] Fig. 24 is a perspective view of the rotary
electric part according to the present embodiment at
the time of a manual on operation after an auto off
operation. Description of Embodiments

[0018] An embodiment of the present invention will be
described below in detail with reference to the attached
drawings. The rotary electric power according to the
presentinvention is suitably used for detection of rotating
operations, using an operating dial for a washing ma-
chine or the like, for example, but the objects of applica-
tion are not restricted thusly, and modifications may be
made as appropriate. For example, it may be applied to
detection of rotating operations using an operating dial
for a microwave oven.

[0019] Fig. 1 is a perspective diagram illustrating an
external view of a rotary electric part 1 according to an
embodiment of the present invention. Note that herein-
after, for sake of brevity of description, the lower right
directionin Fig. 1 will be called "front side of rotary electric
part 1" or simply "front side", and the upper left side in
the same drawing will be called "back side of rotary elec-
tric part 1" or simply "back side". Also hereinafter, for
sake of brevity of description, the upper side in Fig. 1 will
be called "upper side of rotary electric part 1" or simply
"upper side", and the lower side in the same drawing will
be called "lower side of rotary electric part 1" or simply
"lower side".

[0020] As illustrated in Fig. 1, the rotary electric part 1
according to the present embodiment is integrally con-
figured including a lower case 2, an upper case 3 dis-
posed at the upper side of the lower case 2, and a cover
4 disposed at the upper side of a back side portion of the
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upper case 3. The lower case 2, upper case 3, and cover
4 are integrated in a state where various types of struc-
tural members are accommodated in space formed be-
tween the lower case 2 and the upper case 3, and the
upper case 3 and the cover 4, thereby making of the
rotary electric part 1. The lower case 2, upper case 3,
and cover 4 configure the casing of the rotary electric
part 1.

[0021] Fig. 2 is a perspective view where a part of the
rotary electric part 1 according to the present embodi-
ment has been separated. Fig. 2 illustrates a state where
the rotary electric part 1 according to the present embod-
imenthas been separated into the lower case 2 and struc-
tural members accommodated in the lower case 2, and
the upper case 3 and cover 4 and structural members
accommodated therein.

[0022] The inner space within the lower case 2 accom-
modates arotating member 6 rotatably held by the casing
such that the vertical direction of the rotary electric part
1 is the rotational axis line direction, a slider 9 disposed
above the rotating member 6 so as to be moveable in
the front-back direction of the rotary electric part 1 (a
direction intersecting the rotational axis line direction of
the rotating member 6) in conjunction with the rotational
motion thereof, and a holder 10 which holds the slider 9
so as to be movable in the front-back direction of the
rotary electric part 1, which will be described in detail
later. The inner space ofthe lower case 2 accommodates
a pair of movable contact point units 1102 extending in
the front-back direction, and second terminals 11 inte-
grally provided with these movable contact point units
1102.

[0023] The inner space of the upper case 3 accommo-
dates a pair of first terminals 13 disposed such that a part
thereof is exposed at the upper side, and a lever 14 con-
figuring a part of a recovery mechanism which moves
the slider 9 within the lower case 2 by sliding, under cer-
tain conditions (not illustrated in Fig. 2, see Fig. 8 or Fig.
9). Also, a solenoid 15 configuring a part of the above-
described recovery mechanism is accommodated in the
inner space of the cover 4 (not illustrated in Fig. 2, see
Fig. 8 or Fig. 9). A board 5, formed of a printed board
where the solenoid 15 is mounted, is disposed between
the upper case 3 and cover 4. The board 5 is sandwiched
between the upper end portion of the upper case 3 and
the lower end portion of the cover 4. The solenoid 15
accommodated in the cover 4 is mounted on this board 5.
[0024] A connecting pin 16, extending in the vertical
direction for electrical connection between the board 5
and an unshown board (hereinafter referred to as "parts
mounting board") to which the rotary electric part 1 is
mounted, is disposed to the side of the lower case 2 and
upper case 3. The connecting pin 16 is held by a holding
portion 207 provided to the side face of the lower case
2, with the upper end portion being connected to the
board 5 by soldering or the like, and the lower end portion
being connected to the parts mounting board by soldering
or the like. This connecting pin 16 forms a supply path
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for drive instruction signals supplied to the solenoid 15
at the time of executing the auto off function of the rotary
electric part 1, which will be described later.

[0025] Now, the structural members of the rotary elec-
tric part 1 according to the present embodiment will be
described. First, the lower case 2 of the rotary electric
part 1 and structural members accommodated in the low-
er case 2 according to the present embodiment will be
described. Fig. 3 and Fig. 4 are disassembled perspec-
tive views of the lower case 2 of the rotary electric part
1 and structural members accommodated in the lower
case 2 according to the present embodiment. Fig. 3 il-
lustrates the lower case 2 and the structural members
accommodated in the lower case 2 from above, and Fig.
4 illustrates the lower case 2 and the structural members
accommodated in the lower case 2 from below.

[0026] Asillustratedin Fig. 3 and Fig. 4, the lower case
2 accommodates a rotating member 6 which accepts ro-
tation operations by an operator, a wafer 7 is integrally
formed with this rotating member 6 and having a con-
ducting pattern 702 formed on the lower face thereof, a
sliding member 8 disposed facing the lower face of this
wafer 7, the slider 9 which is disposed between the ro-
tating member 6 and the movable contact point units
1102 so as to slide in the front-back direction of the rotary
electric part 1, a holder 10 which slidably holds the slider
9, and the second terminals 11 having the movable con-
tact point units 1102 capable of moving toward and away
from the first terminals 13 in conjunction with the rota-
tional action of the rotating member 6.

[0027] Thelowercase 2isformed of aninsulating resin
material for example, and has aformed generally opened
toward the upper side. The lower case 2 has a base face
portion 201 configured as a generally square horizontal
plane, and a side face portion 202 extending toward the
upper side from the outer edge portion of the base face
portion 201. A circular opening 203 is formed at the mid-
dle of the base face portion 201. A pair of supporting wall
portions 204 are formed facing a side face portion 202a
disposed toward the back side. These supporting wall
portions 204 are erected from the base face portion 201
at a position at a certain distance from the inner wall face
of the side face portion 202a.

[0028] Engaging pieces 205 and 206, which respec-
tively engage later-described engaging arms 309 and
310 of the upper case 3, are provided on the outer wall
faces of a pair of side wall portions 202b disposed facing
the sides and the outer wall face of the side face portion
202a. Further, a holding portion 207 is provided extend-
ing vertically at a position toward the back side of the
side wall portions 202b disposed to the left side. A
through hole passing through in the vertical direction is
formed in this holding portion 207, this through hole hold-
ing the connecting pin 16 which will be described later.
Multiple protruding pieces 208 (three in the present em-
bodiment) are provided on the lower face of the base
face portion 201, for positioning as to the parts mounting
board. Also, a supporting piece 209 which supports the
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holder 10 is provided nearby a corner portion of the base
face portion 201.

[0029] The sliding member 8 includes, for example, a
base portion 801 formed of an insulating resin material,
and multiple sliding terminals 802 provided on the base
portion 801. The sliding terminals 802 are formed by in-
sert molding at the time of manufacturing the base portion
801, for example. The sliding member 8 is accommodat-
ed in the space within the lower case 2, and is fixed to
the base face portion 201. For example, the sliding mem-
ber 8 is fixed to the base face portion 201 by swaging a
protruding piece or the like provided protruding down-
wards from the lower face of the base portion 801.
[0030] Thebase portion 801 includes a slender portion
801a extending in the left-right direction, and a frame-
shaped portion 801b extending toward the back side from
around the middle of the slender portion 801a. A gener-
ally rectangular opening 801c is provided at the middle
of the frame-shaped portion 802b. The sliding terminals
802 include sliding portions 802a extending slightly up-
wards from the back side end face of the slender portion
801a, and output portions 802b bent toward the lower
side from the front side end face of the slender portions
801a or the inner end face of the frame-shaped portion
801b. The tips of the output portions 802b are guided to
the lower side of the lower case 2 in a state fixed to the
base face portion 201.

[0031] Therotatingmember6is formed of aninsulating
resin material, and includes a disc-shaped portion 601
having a general disc shape, a cylindrical portion 602
which extends to the upper side at the middle portion of
the disc-shaped portion 601, a holding portion 603 pro-
vided extending toward the lower side at the middle por-
tion of the disc-shaped portion 601, and a flange portion
604 provided extending to the sides from the lower end
portion of the disc-shaped portion 601. A recessed por-
tion 601a is formed on the perimeter face of the disc-
shaped portion 601, as an accommodating recessed por-
tion disposed toward the center of the disc-shaped por-
tion 601 (see Fig. 4).

[0032] Accommodated within the recessed portion
601a is a steel ball 1201 and a coil spring 1202 to gen-
erate a clicking sensation accompanying rotating oper-
ation of the rotating member 6. Note that the steel ball
1201 and coil spring 1202 configure part of a moderation
mechanism. The steelball 1201 forms an engaging mem-
ber. Multiple crush ribs 603a are provided on the perim-
eter face of the holding portion 603, to hold the waver 7
(see Fig. 5A). Detailed configuration of the rotating mem-
ber 6 will be described later.

[0033] The wafer 7 is configured from an insulating
board for example, and has a general disc shape. A cir-
cular opening 701 is formed at the middle of the wafer 7.
Multiple conducting patterns 702 (702a, 702b) are pro-
vided concentrically around the opening 701 on the lower
face of the wafer 7. These conducting patterns 702 con-
figure rotation detecting means to detect rotation (more
specifically, rotation angle and rotation position) of the
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rotating member 6, along with the sliding terminal 802 of
the sliding member 8. The wafer 7 is integral with the
lower face of the flange portion 604 of the rotating mem-
ber 6. The wafer 7 is press-fit at the time of accommo-
dating the holding portion 603 of the rotating member 6
at the opening 701, by crushing the crush ribs 603a dis-
posed on the perimeter face of the holding portion 603,
and is fixed to the lower face of the flange portion 604.
[0034] The holder 10 forms a holding member, and is
disposed facing the slider 9. The holder 10 is formed of
an insulating resin material for example, and is config-
ured as a frame-shaped member 1002 in which a gen-
erally circular opening 1001 is formed. An upper face
portion 1003 formed of a smooth face is provided to a
part of a pair of side walls 1002a and a back wall 1002b
making up the frame-shaped member 1002. Guide piec-
es 1004a and 1004b are disposed on the upper faces of
the pair of side walls 1002a, distanced from each other
in the front-back direction, to guide the slider 9. A pair of
guide pieces 1005 extending in the front-back direction
are disposed on the upper face of a front wall 1002c, on
the inner side of the guide pieces 1004a. A recessed
portion 1006 which is recessed downwards is provided
between the guide pieces 1005. This recessed portion
1006 functions as an opening from which later-described
cam portions 613 of the rotating member 6 are exposed.
[0035] A lower face 1007 formed of a smooth face is
provided to the lower face of the pair of side walls 1002a,
back wall 1002b, and front wall 1002c. Click cams 1008
made up of multiple protrusions and recesses are dis-
posed on the inner wall face of the pair of side walls
1002a. These click cams 1008 form a second cam por-
tion. The click cams 1008 make up the moderation mech-
anism along with the steel ball 1201 and coil spring 1202.
Also, a recessed portion 1009 is provided on the inner
wall face of the back wall 1002c. This recessed portion
1009 serves to hold the steel ball 1201 accommodated
in the recessed portion 601a of the rotating member 6 in
a state where the rotary electric part 1 has not been op-
erated (initial state).

[0036] The clickcams 1008 serve tosituate the rotating
member 6 at a stable position by engaging the steel ball
1201 accommodated in the recessed portion 601a. Spe-
cifically, the rotating member 6 is situated at a stable
position by engaging the steel ball 1201 resting in a re-
cessed portion making up the click cams 1008. The cam
portions 613 formed on the disc-shaped portion 601 have
a recessed portion 613b thereof situated at a position
corresponding to an engaging piece 909 of the slider 9,
in a state in which the rotating member 6 is situated at a
stable position, which will be described in detail later.
That is to say, in a case where the steel ball 1201 has
engaged a recessed portion of the click cams 1008, the
engaging piece 909 of the slider 9 faces a recessed por-
tion 613b of the cam portions 613.

[0037] The slider 9 makes up a moving member, and
is formed of an insulating resin material, for example.
The slider 9 includes a base 901 having a general plate
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shape, a guided portion 902 provided to the front side of
this base 901, a pair of pressing portions 903 provided
to the back side of the base 901, and a contacting portion
904 disposed between the pressing portions 903 toward
the back side. A generally circular opening 901a is pro-
vided to the base 901. A lower face portion 905, formed
of a smooth face is provided to the lower face of the slider
9.

[0038] A pair of guided pieces 902a, guided by the
guide pieces 1004a provided on the holder 10, are pro-
vided to the side faces of the guided portion 902. A pair
of guided grooves 902b, which are guided by guide piec-
es 1005 provided on the holder 10, are provided to the
lower face of the guided portion 902. The pair of pressing
portions 903 are provided protruding further upward than
the upper face of the base 901. These pressing portions
903 press upward the movable contact point units 1102
ofthe later-described second terminals 11, in conjunction
with the sliding movement of the slider 9. The contacting
portion 904 has a contact face 904a intersecting (orthog-
onally in the present embodiment) the upper face of the
base 901. The contacting portion 904 receives pressing
of a pressing portion 1402 of the later-described lever 14
on the contact face 904a, and transmits the driving force
of the lever 14 to the slider 9. The detailed configuration
of the slider 9 will be described later.

[0039] Thesecondterminals 11 areformed by blanking
and bending processing of a metal plate having electro-
conductivity. The second terminals 11 have a terminal
portion 1101 generally extending in the vertical direction,
and the movable contact point unit 1102 bent around the
middle portion of the terminal portion 1101, and extend-
ing toward the front side. The terminal portions 1101 have
atthe lower end thereof a pair of inserting portions 1101a
to be inserted into the lower case 2, a base 1101b ex-
tending vertically slightly behind the inserting portions
1101a, and inserting portions 1101c¢, provided extending
upwards from the middle of the upper end of the base
1101b, and inserted into the board 5.

[0040] The movable contact point units 1102 are
formed by being bent forward from the upper end of the
bases 1101b. The movable contact point unit 1102 have
a linking portion 1102a linked to the upper end of the
base 1101b, a tongue piece 1102b provided at the tip of
the linking portion 1102a, and a contact portion 1102c
provided near the tip of the tongue piece 1102b. A pro-
truding portion 1102d which protrudes downwards is pro-
vided near the tip of the linking portion 1102a. Note that
the rotary electric part 1 according to the present embod-
iment has a pair of these second terminals 11, distanced
from each other in the left-right direction. Also, the mov-
able contact point units 1102 have elasticity.

[0041] Now, the configuration of the rotating member
6 and slider 9 which the rotary electric part 1 according
to the present embodiment has, will be described. Fig. 5
is an explanatory diagram of the rotating member 6 which
the rotary electric part 1 according to the present embod-
iment has. Fig. 5 illustrates a frontal view (A of the draw-
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ing), a rear view (B of the drawing), and top view (C of
the drawing) of the rotating member 6 in the initial state.
The lower side of Fig. 5C corresponds to the front side
of the rotary electric part 1, and the upper side corre-
sponds to the back side of the rotary electric part 1.
[0042] The rotating member 6 has a large-diameter
portion 611 and a small-diameter portion 612 (see Fig.
5A and Fig. 5B). The large-diameter portion 611 is dis-
posed to the upper side of the flange portion 604. The
small-diameter portion 612 is disposed to the upper side
of the large-diameter portion 611, except for the front
side and back side portions of the rotating member 6.
Multiple cam portions 613 made up of multiple protruding
portions 613a and recessed portions 613b are formed
on the perimeter of the small-diameter portion 612 in the
circumferential direction (see Fig. 5C). These cam por-
tions 613 make up of first cam portions. At portions where
the small-diameter portion 612 is not provided, the large-
diameter portion 611 (611a and 611b) is provided to the
same position as the upper end of the cam portions 613.
[0043] The large-diameter portion611aprovided to the
front side portion of the rotating member 6 is provided
with a recessed portion 614 (see Fig. 5A and Fig. 5C).
The engaging piece 909 of the slider 9, described later,
is stored in this recessed portion 614 in the initial state.
On the other hand, the large-diameter portion 611b pro-
vided to the back side portion of the rotating member 6
has the above-described recessed portion 601a formed
at the lower end thereof (see Fig. 5B). The steel ball 1201
accommodated in this recessed portion 601a is pressed
outwards in the radial direction of the disc-shaped portion
601, by the pressing force of the coil spring 1202.
[0044] Arib615isprovided ata position corresponding
to the recessed portion 601a formed on the large-diam-
eter portion 611b, at the back side of the cylindrical por-
tion 602. This rib 615 makes up a third cam portion. The
rib 615 protrudes to the back side from the perimeter of
the cylindrical portion 602. The rib 615 is configured so
as to be capable of coming into contact with a later-de-
scribed engaging piece 906 of the slider 9, in conjunction
with rotating action of the rotating member 6.

[0045] Fig. 6 is an explanatory diagram of the slider 9
included in the rotary electric part 1 according to the
present embodiment. Fig. 6 illustrates an upper view (A
of the drawing), a side view (B in the drawing), and a
bottom view (C in the drawing) of the slider 9. The lower
side of Fig. 6 corresponds to the front side of the rotary
electric part 1, and the upper side corresponds to the
back side of the rotary electric part 1.

[0046] As illustrated in Fig. 6A, the guided portion 902
is formed narrower than the base 901. A pair of rib-
shaped portions 901b are formed on the upper face of
the front end of the base 901, protruding slightly upwards
(see Fig. 6B). Also, arib-shaped portion 901c is provided
on the upper face of the base 901 so as to extend to
extend to the back side, intersecting each of the rib-
shaped portions 901b. These rib-shaped portions 901b
and the rib-shaped portion 901c are used to reinforce the
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slider 9. The rib-shaped portions 901b also contribute to
reduced contact noise as to the movable contact point
units 1102, which occurs when disengaging the pressing
state.

[0047] The portion ofthe base 901 defining the opening
901a that is toward the back side has provided thereto
an engaging piece 906 which protrudes toward the front
side and serves as a second engaging portion (see Fig.
6A and Fig. 6C). Note that this engaging piece 906 mak-
ing up the second engaging portion has a tip with an
acute angle (e.g., 60°), and is disposed at a position ca-
pable of engaging the aforementioned rib 615 of the ro-
tating member 6 in the initial state.

[0048] Further, protruding holding portions 903a to
hold the protruding portions 1102d of the movable con-
tact point units 1102 are provided on the upper faces of
the pressing portions 903 toward the front side. The hold-
ing portions 903a serve to hold the protruding portions
1102d when the slider 9 moves forward in conjunction
with the rotation of the rotating member 6 and the mov-
able contact point units 1102 are lifted up, for example.
Guided portions 907 are provided on the back face of the
pressing portions 903. The guided portions 907 are
formed having a plate thickness generally the same as
that of the base 901, and are guided by the guide pieces
1004b of the holder 10.

[0049] At the lower face of the guided portion 902, a
protruding portion 908 is provided between the pair of
guided grooves 902b (see Fig. 6C). The protruding por-
tion 908 is provided extending in the left-right direction.
An engaging piece 909 is provided at the middle of the
lower face of the protruding portion 908. This engaging
piece 909 forms a first engaging portion. The engaging
piece 909 has a tip with an acute angle (e.g., 30°), and
is formed so as to be capable of engaging/disengaging
the cam portions 613 (protruding portions 613a and re-
cessed portions 613b) of the rotating member 6, and at
a position so as to be capable of being accommodated
in the recessed portion 614.

[0050] Fig.7isanexplanatory diagram of the positional
relationship between the rotating member 6, slider 9, and
holder 10 of the rotary electric part 1 according to the
present embodiment. Note that Fig. 7 illustrates a state
of the rotating member 6, slider 9, and holder 10 where
the rotary electric part 1 has not been operated (initial
state). Fig. 7 also illustrates the rotating member 6 with
the wafer 7 fixed to the flange portion 604.

[0051] As illustrated in Fig. 7, the slider 9 has the guid-
ed pieces 902a and guided portions 907 held by the hold-
er10inastate of being on theinnersides ofthe respective
guide pieces 1004a and 1004b of the holder 10. In this
case, the slider 9 accommodates the guide pieces 1005
of the holder 10 in the guided grooves 902b, and is dis-
posed loaded on the upperface portion 1003 of the holder
10 atthe lower face portion 905. The engaging piece 909
provided to the guided portion 902 is situated at a position
corresponding to the recessed portion 1006 of the holder
10. Accordingly, even in a case where the slider 9 moves
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by sliding in the front-back direction in conjunction with
the rotation of the rotating member 6, the engaging piece
909 does not come into contact with the holder 10.
[0052] The rotating member 6 is disposed in a state
where the cylindrical portion 602 passes through the
opening 1001 of the holder 10 and the opening 901a of
the slider 9. Note that the holder 10 has the lower face
thereof supported by the supporting piece 209 of the low-
er case 2, and is disposed on the lower case 2 in a non-
contacting state with the flange portion 604 of the rotating
member 6 and so forth. Accordingly, the holder 10 does
not impede rotating actions of the rotating member 6.
[0053] In the initial state, the slider 9 is disposed at a
position on the holder 10 farthest to the back side. In this
state, the engaging piece 909 of the slider 9 is in a state
accommodated in the recessed portion 614 formed in
the disc-shaped portion 601 of the rotating member 6.
The engaging piece 906 of the slider 9 is disposed such
that the tip (front end) thereof faces the tip (back end) of
the rib 615 provided on the cylindrical portion 602 of the
rotating member 6. Note that the guide pieces 1004b of
the holder 10 function as stoppers which come into con-
tact with the rear faces of the pressing portions 903 of
the slider 9.

[0054] Next, description will be made regarding upper
case 3 and cover 4 of the rotary electric part 1 according
to the present embodiment, and the structural members
accommodated therein. Fig. 8 and Fig. 9 are disassem-
bled perspective views of the upper case 3 and cover 4
of the rotary electric part 1 according to the present em-
bodiment, and the structural members accommodated
therein. Note that Fig. 8 illustrates the upper case 3 and
cover 4 and the structural members accommodated
therein from the upper side, and Fig. 9 illustrates the up-
per case 3 and cover 4 and the structural members ac-
commodated therein from the lower side.

[0055] Asillustratedin Fig. 8 and Fig. 9, the upper case
3 accommodates the pair of first terminals 13 which can
conduct with the second terminals 11, and the lever 14.
The cover 4 accommodates the solenoid 15. The board
5is disposed between the upper case 3 and cover 4. The
board 5 is placed on a portion of the upper case 3 at the
back side, and the cover 4 is placed thereupon. The cover
4 is fixed to the upper case 3 with the board 5 sandwiched
therebetween, whereby the board 5 is also in a state fixed
to the upper case 3.

[0056] Theuppercase 3isformedofaninsulating resin
material for example, and has a shape generally opened
downwards. The upper case 3 has a ceiling portion 301
having a rectangular shape in plane view, and a side face
portion 302 provided extending downwards from the edg-
es of the ceiling portion 301. The ceiling portion 301 is
provided with a terminal placement portion 303 provided
to the front side, and a board placement portion 304 pro-
vided to the back side. The board placement portion 304
is disposed at a higher position than the terminal place-
ment portion 303.

[0057] A terminal accommodating portion 305 having
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a generally rectangular shape in plane view is provided
at the middle of the terminal placement portion 303. The
terminal accommodating portion 305 is provided extend-
ing upwards from the terminal placement portion 303 and
has a configuration opening upwards. The upper ends
of the first terminals 13 (later-described terminal portions
1302) inserted from the lower side are accommodated
within the terminal accommodating portion 305. Note that
the upper ends of the first terminals 13 are accommodat-
ed within the terminal accommodating portion 305, and
do not protrude farther upwards than the terminal accom-
modating portion 305.

[0058] A supporting face 306 formed of a smooth face
supporting the lower face of the board 5 is provided at
the middle of the board placement portion 304. A circular
opening 306a is formed at the middle of the supporting
face 306. A later-described plunger 1503 of the solenoid
15 is inserted through this opening 306a. A pair of fixing
walls 307 are provided protruding upwards at the back
end of the supporting face 306. These fixing walls 307
are used to position the board 5 placed on the supporting
face 306. A pair of engaging arms 308 which extend up-
wards are provided at the front end of the board place-
ment portion 304. These engaging arms 308 serve to
engage later-described engaging pieces 403 of the cover
4 so that the cover 4 is fixed to the upper case 3. These
engaging arms 308 are configured so as to be capable
of snap joining to the engaging pieces 403.

[0059] Engaging arms 309 are disposed extending
downwards from the front end of side face portions 302a
disposed on the left and right in directions facing each
other. On the other hand, an engaging arm 310 is dis-
posed extending downwards from the middle of a side
face portion 302b situated at the back side. These en-
gaging arms 309 and 310 serve to engage engaging piec-
es 205 and 206 of the lower case 2 respectively, so as
to fix the upper case 3 to the lower case 2. These engag-
ing arms 309 and 310 are configured so as to be capable
of snap joining to the engaging pieces 205 and 206.
[0060] A pair of extending portions 311 are disposed
to the side ofthe engaging arm 310 extending downwards
from the side face portion 302b (see Fig. 9). These ex-
tending portions 311 serve to enter between the side face
portion 202a and the supporting wall portions 204 of the
lower case 2 so as to restrict movement of the second
terminals 11. Engaging pieces 312 and 313 are provided
on the outer wall face at the back side of the side face
portion 302a and the outer wall face at the left side of the
side face portion 302b, to engage later-described engag-
ing arms 404 and 405 of the cover 4. Moreover, a slit 314
is formed extending vertically, at the front side of the en-
gaging piece 312 of the side face portion 302a. This slit
314 accommodates a part of the later-described connect-
ing pin 16. The configuration of the inner side (lower face
side) of the upper case 3 will be described later.

[0061] The pair of first terminals 13 are each formed
by blanking and bending processing of a metal plate hav-
ing electroconductivity. The firstterminals 13 have abase
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1301 having a generally flat plate shape, and a terminal
portion 1302 provided extending upwards from a part of
the edge of the base 1301. A contact point portion 1303
is provided on the end of the base 1301. The first termi-
nals 13 have the terminal portions 1302 thereof inserted
through unshown slits formed at the lower face of the
terminal accommodating portion 305 of the upper case
3 so as to be fixed.

[0062] The lever 14 makes up a driving member, and
is formed of an insulating resin material, for example.
The lever 14 includes a shaft portion 1401 extending on
the left-right direction, a pressing portion 1402 extending
downwards from the shaft portion 1401, and an engaging
portion 1403 extending obliquely downwards toward the
back side form the shaft portion 1401. The shaft portion
1401 of the lever 14 is supported by a later-described
supporting piece 316 of the upper case 3, which will be
described later in more detail. The pressing portion 1402
is situated at a position capable of coming into contact
with the contact face 904a of the contacting portion 904
of the slider 9, in a state of being supported by the upper
case 3. The engaging portion 1403 is situated at a posi-
tion capable of engaging a part of the later-described
plunger 1503 of the solenoid 15, in a state of being sup-
ported by the upper case 3.

[0063] The solenoid 15 has a case 1502 where a coil
1501 is accommodated, the plunger 1503 disposed so
as to be capable of reciprocal movement in the vertical
direction of the ceiling rotary electric part 1 (axial line
direction of the rotating member 6), and a coil spring 1504
disposed between a base face portion 1502a of the case
1502 and the plunger 1503. A circular opening 1502b is
formed at the middle of the base face portion 1502a of
the case 1502. A pair of positioning pieces 1502c is
formed at the back side of this opening 1502b. Also, a
pair of connecting terminals 1502d is provided at the front
face portion of the base face portion 1502a, extending
downwards. The connecting terminals 1502d are termi-
nal electrically connected to the ends of the coil 1501,
for conducting electricity to the coil 1501. Note that in the
present embodiment, an AC solenoid is used as the so-
lenoid 15.

[0064] The plunger 1503 has a main unit 1503a con-
tained in a part of a wound portion of the coil 1501 through
the opening 1502b, a shaft 1503b provided protruding
downwards from this main unit 1503a, and a flange por-
tion 1503c provided at the lower end of the main unit
1503a. The outer diameter of the main unit 1503a is
smaller than the inner diameter dimensions of the coil
spring 1504. An engaging portion 1503d having a disc
shapeis disposed atthe tip (lower end) of the shaft 1503b.
The outer diameter of the flange portion 1503c is formed
larger than the outer dimensions of the coil spring 1504.
[0065] The coil spring 1504 is disposed between the
case 1502 and the flange portion 1503c of the plunger
1503 in a state of having been inserted through the main
unit 1503a of the plunger 1503. The lower end of the coil
spring 1504 is retained by the upper face of the flange
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portion 1503c, and the upper end of the coil spring 1504
is retained by the lower face of the base face portion
1502a of the case 1502 (or more specifically, the lower
face around the opening 1502b). The coil spring 1504
provides pressing force pressing the plunger 1503 down-
wards.

[0066] The board 5isformed of an insulating board for
example, and has a generally rectangular shape in plane
view. A circular opening 501 is formed at the middle of
the board 5. The plunger 1503 of the solenoid 15 passes
through this opening 501. A pair of positioning holes 502
are formed at the back of the opening 501. A pair of slits
503 is formed on the outer side of these positioning holes
502, from the back end face toward the front side. The
fixing walls 307 of the upper case 3 are disposed on these
slits 503. A pair of second terminal connecting holes 504
where the second terminals 11 are connected is formed
on the outer sides of the slits 503. On the other hand, a
pair of solenoid connecting holes 505 where the connect-
ing terminals 1502d of the solenoid 15 are connected is
formed to the front side of the opening 501. A pin con-
nection hole 506 where the connecting pin 16 is connect-
ed is formed nearby the left side end of the board 5.
[0067] A triac 17 which switches (on/off control) cur-
rent, and multiple (two in the present embodiment) resis-
tor elements 18 are mounted on the lower face of the
board 5. A lead pattern is formed on the upper face of
the board 5, for connecting one second terminal connect-
ing hole 504 and one solenoid connecting hole 505. Pro-
vided on the lower face of the board 5 are a lead pattern
for connecting the pin connection hole 506 and a con-
nection terminal of the triac 17 via a resistor 18, and a
lead pattern for connecting the other solenoid connecting
hole 505 and the connection terminal of the triac 17 (see
Fig. 12).

[0068] The cover 4 is confirmed of an insulating resin
material for example, and has a shape opened generally
downwards. The cover 4 has a ceiling portion 401 having
arectangular shape in plane view, and a side face portion
402 provided extending downwards from the edges of
the ceiling portion 401. A side face portion 402a disposed
atthe front side is provided with a pair of engaging pieces
403 which engage the engaging arms 308 of the upper
case 3. Engaging arms 404 and 405 are provided ex-
tending downwards at the back end of a side face portion
402b disposed to the left side, and at the right end of a
side face portion 402c disposed at the back end. These
engaging arms 404 and 405 are configured so as to be
capable of engaging the respective engaging pieces 312
and 313 provided on the upper case 3. Note that the
engaging arms 404 and 405 are configured so as to be
capable of snap joining to the engaging pieces 312 and
313.

[0069] The configuration of the inner side (lower face
side) of the upper case 3 which the rotary electric part 1
according to the present embodiment has will be de-
scribed. Fig. 10 is an explanatory diagram of the config-
uration of the inner side (lower face side) of the upper
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10

case 3 which the rotary electric part 1 according to the
present embodiment has. Note that the upper case 3 is
illustrated vertically inverted in Fig. 10. Also note that Fig.
10 illustrates the upper case 3 in a state where the first
terminals 13 and lever 14 have been affixed.

[0070] As illustrated in Fig. 10, provided at the front
side of the opening 306a are a pair of holding pieces 315
extending downwards from the lower face of the board
placement portion 304, and a pair of supporting pieces
316 provided to the sides of the holding pieces 315. The
holding pieces 315 have a U-shaped form opening down-
wards (toward the upper side in Fig. 10) at the tips (lower
ends) thereo