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(54) ELECTROMAGNETIC OPERATING DEVICE FOR SWITCH

(57)  An electromagnetic operating device for a
switch comprises a fixed yoke (1) formed by laminating
square yokes and an E-shaped yoke integrally while
holding the E-shaped yoke in-between, a permanent
magnet (5), a moving member (2) capable of linear move-
ment in the fixed yoke by a predetermined distance, a
rod (3) coupled with the moving member and penetrating
the fixed yoke to project outward from opposite sides,
and a drive coil (4) disposed in the fixed yoke, the moving
member moving on the inside of the fixed yoke when a
current is supplied through the drive coils, wherein the
fixed yoke (1) is provided with a plurality of holes (1c)
penetrating in the laminating direction of magnetic steel
sheets, pins (6) each having a diameter slightly smaller
than that of the plurality of holes and provided with a
threaded portion(6a) at the end are inserted to penetrate
two or morse of the plurality of holes, and the laminated
fixed yoke is fastened using the threaded portions of the
pins.
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Description
Technical Field

[0001] The presentinvention relates to an electromag-
netic operating device for a switch that drives switches
used in facilities for transmission distribution, reception
and the like of electric power.

Background Art

[0002] FIG. 5is a cross-sectional view showing an ex-
ample of a conventional electromagnetic operating de-
vice for a switch disclosed in Japanese Laid-Open Patent
Publication No. 2004-165075, which is roughly config-
ured as follows:

In FIG. 5, the electromagnetic operating device includes
a fixed core unit 10, a moving core unit 40, drive coils 20
and 30, and permanent magnets 50. The fixed core unit
10 includes a first core 11 to a forth core 14; the first core
11includes aring-shaped core section 11aand engaging
sections 11e; the engaging sections 11e are formed be-
tween the ring-shaped core section and projecting sec-
tions 11f that project in X directions from sections that
face each other in the X directions in the X-Y-Z triaxial
coordinate system of the ring-shaped core section 11a.
The second core 12 has the same frame as that of the
first core.

The third core 13 and the fourth core 14 have their own
split core sections. The first core 11 and the second core
12 are arranged in such a way that their ring-shaped core
sections face each other maintaining therebetween a
predetermined gap in a Y direction; the third core 14 and
the fourth core 15 are arranged facing each other in the
X directions so as to form a combined core unit of each
of the sprit core sections; and the combined core unit is
disposed in the gap between the first core 11 and the
second core 12 that face each other so that, viewed from
Y directions, the combined core unit and the ring-shaped
core sections of the first core 11 and the second core 12
overlap with each other.

A container section 10b is formed being enclosed by the
ring-shaped core sections of the first core 11 and the
second core 12 and a ring-shaped core section formed
of the split core sections of the third core 13 and the fourth
core 14.

[0003] The moving core unit40 includes a moving core
41 formed into a rectangular block by laminating mag-
netic steel sheets and support shafts 45 and 46 that are
fixed to the moving core 41 and made of a non-magnetic
material. The permanent magnets 50 each are formed
into a thick rectangular plate, for example, and magnet-
ically attached onto the top and bottom faces of the mov-
ing core 41 and pressed thereonto with a support member
60 that covers outer faces of the permanent magnets 50.
Moreover, coils 20 and 30 are wound around bobbins 21
and 31, respectively, and the bobbins 21 and 31 are en-
gaged in the engaging sections 11e of the first core 11,
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and their positions are thereby restricted in X and Z di-
rections.

The moving core 41 is held in the container section 10b
and supported by the support shafts 45 and 46 that are
supported by bearings 80 provided in the fixed core unit,
so that the moving core unit 40 is enabled to move in Z
directions by energizing the coils 20 and 30.

[0004] Patent Document 1: Japanese Laid-Open Pat-
ent Publication No. 2004-165075 (FIG. 1 - FIG. 7)

Disclosure of the Invention
Problem to be Solved by the Invention

[0005] However,inaconventional electromagnetic op-
erating device for a switch as described above, the fixed
yoke (fixed core unit 10) is configured such that bolts 19
are inserted into through-holes provided at a plurality of
locations on laminated magnetic steel sheets as pene-
trating therethrough, so that the yoke is fastened with
nuts. Because the diameter of the bolts 19 is considerably
smaller than that of the through-holes, when the moving
member (moving core 41) moves to collide with an inner
face of the fixed yoke formed of laminated magnetic steel
sheets, if there are irregularities in each laminated mag-
netic steel sheet of the fixed yoke that abuts the moving
member, collision force Fm of the moving member is
spread over each magnetic steel sheet; in particular,
magnetic steel sheets that project toward the moving
member undergo large collision force Fm1. If this collision
force Fm1 becomes larger than friction force k-Fb1 de-
termined by surface pressure Fb1 that is applied to be-
tween each laminated sheet by fastening force Fb by the
fastening volts and a traction coefficient k between the
same, misalignment occurs between the laminated steel
sheets, and magnetic resistance at a portion where the
moving member abuts the fixed yoke varies due to var-
iations in the gap between the moving member and the
fixed yoke (magnetic gap), thereby causing a problem in
that holding force that attracts the moving member to-
ward the inner face of the fixed yoke varies.

[0006] The present invention aims at solving such a
problem with a conventional device as described above
and providing an electromagnetic operating device for a
switch, in which, even if the fixed yoke undergoes colli-
sion force when the moving member moves, misalign-
ment would not occur between the laminated magnetic
steel sheets, thereby stably holding the magnetic steel
sheets, so that the holding force that attracts the moving
member toward the inner face of the fixed yoke can be
prevented from varying.

Means for Solving the Problem

[0007] An electromagnetic operating device for a
switch according to the present invention includes a fixed
yoke that is formed in such a way that E-shaped yokes
formed by laminating E-shaped magnetic steel sheets
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are arranged opposite each other with their projecting
sections of the E-shape facing each other, square yokes
that are formed by laminating magnetic steel sheets and
have a ring-shaped core section and a projecting mag-
netic pole section are disposed on both outer sides of
the E-shaped yokes, and the square yokes and the E-
shaped yokes are integrally laminated with the E-shaped
yokes being sandwiched between the square yokes; per-
manent magnets; a moving member capable of linearly
moving a predetermined distance inside the fixed yoke;
a rod that is connected to the moving member and pen-
etrates the fixed yoke to project outward from both sides
thereof; and coils disposed in the fixed yoke; the moving
member is moved by magnetic flux generated by supply-
ing a current to the coils so as to abut the inner periphery
of the fixed yoke, and the movement position of the mov-
ing member is held by the magnets; wherein the electro-
magnetic operating device for a switch is configured such
that a plurality of holes penetrating magnetic steel sheets
in a laminating direction of the sheets is provided in the
fixed yoke, and pins whose diameter is slightly smaller
than that of the plurality of holes and whose end portions
are threaded are inserted into at least two of the plurality
of holes to penetrate therethrough, so that the laminated
steel sheets of the fixed yoke are fastened using the
threaded portions of the pins.

[0008] An electromagnetic operating device for a
switch of the present invention includes a fixed yoke that
is formed in such a way that E-shaped yokes formed by
laminating E-shaped magnetic steel sheets are arranged
opposite each other with their projecting sections of the
E-shape facing each other, square yokes that are formed
by laminating magnetic steel sheets and have a ring-
shaped core section and a projecting magnetic pole sec-
tion are disposed on both outer sides of the E-shaped
yokes, and the square yokes and the E-shaped yokes
are integrally laminated with the E-shaped yokes being
sandwiched between the square yokes; permanent mag-
nets; a moving member capable of linearly moving a pre-
determined distance inside the fixed yoke; a rod that is
connected to the moving member and penetrates the
fixed yoke to project outward from both sides thereof;
and coils that are disposed in the fixed yoke; the moving
member is moved by magnetic flux generated by supply-
ing a current to the coils so as to abut the inner periphery
of the fixed yoke, and the movement position of the mov-
ing member is held by the magnets; wherein the electro-
magnetic operating device for a switch is configured such
that a plurality of holes penetrating magnetic steel sheets
in a laminating direction of the sheets is provided in the
fixed yoke, pins that are slightly larger than the plurality
of holes and have a diametrical elasticity are press-fitted
into at least two of the plurality of holes to penetrate there-
through, and volts are inserted into the other holes, so
that the laminated steel sheets of the fixed yoke are fas-
tened using nuts.
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Advantage of the Invention

[0009] According to an electromagnetic operating de-
vice for a switch of the present invention, even if the fixed
yoke undergoes collision force when the moving member
moves, the collision force of the moving member is
spread by the pins over each of the laminated steel
sheets, and magnetic steel sheets are always held with
each other by the pins; therefore, misalignment would
not occur between the laminated magnetic steel sheets,
and the magnetic steel sheets thereby can be stably held.
As aresult, holding force that attracts the moving member
toward the inner face of the fixed iron yoke can be pre-
vented from varying with a low cost configuration.

Best mode for Carrying Out the Invention
Embodiment 1.

[0010] FIG. 1 to FIG. 3 show Embodiment 1 of the
presentinvention; FIG. 1(a) is a conceptual view showing
a configuration of an electromagnetic operating device
for a switch, and FIG. 1(b), a schematic cross-sectional
view viewed from the right side direction of FIG. 1(a).
FIG. 2 is a plan view and a side view of a square yoke;
FIG. 3, a plan view and a side view of an E-shaped yoke.
In FIG. 1 to FIG. 3, a fixed yoke 1 includes E-shaped
yokes 1a (refer to FIG. 3) that are made of magnetic steel
sheets and face each other, and square yokes 1b (refer
to FIG. 2) that are made of magnetic steel sheets and
disposed on both side of the E-shaped yokes 1a. That
is, as shown in FIG. 2, the square yokes 1b each are
formed into a square ring-shaped block by laminating a
predetermined number of magnetic steel sheets 1b1 that
have been fabricated, for example, by punching magnetic
steel sheets into a square window-frame shape and in-
clude aring-shaped core section 1b2 and projectingmag-
netic pole sections 1b3.

Moreover, E-shaped yokes 1a each have a shape such
as the square yokes 1b shown in FIG. 2 is horizontally
split into two approximate halves, and, as shown in FIG.
3, are formed by laminating a predetermined number of
magnetic steel sheets 1a1 that have been fabricated into
an E-shape, for example, by punching magnetic steel
sheets such that both end sections 1a2 are longer than
the central projecting pole section 1a3. The E-shaped
yokes are arranged opposite each other with the project-
ing sections of the E-shaped yokes 1a, namely end sec-
tions 1a2 thereof, facing each other, as well as the square
yokes 1b are disposed on both outer sides of the E-
shaped yokes 1a, and then the square yokes and the E-
shaped yokes are integrally laminated with the E-shaped
yokes 1a being sandwiched between the square yokes,
so that the fixed yoke 1 is formed.

[0011] A moving member 2 that linearly moves inside
the fixed yoke 1 is disposed in the center of the fixed yoke
1; a rod 3 that penetrates inside the lamination of the
fixed yoke 1 and projects outward from both sides thereof
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is disposed at the center of the moving member 2. Here,
the moving member 2 includes laminations 2a and 2b
that are formed by laminating magnetic steel sheets.
Drive coils 4 are provided inside the fixed yoke 1 as en-
circling the moving member 2; permanent magnets 5 are
fixed between the fixed yoke 1 and the moving member
2, in the positions symmetrical with respect to the moving
member.

A plurality of holes 1c that penetrate magnetic steel
sheets in their laminating direction is provided in the E-
shaped yokes 1a and the square yokes 1b of the fixed
yoke 1; pins 6 are inserted into at least two of the plurality
of holes 1cto penetrate therethrough. The outer diameter
of the pins 6 is slightly smaller than the inner diameter of
the holes 1cin the fixed yoke 1; threaded portions 6a are
provided on both ends of the pins 6, so that the laminated
fixed yoke 1 is integrally fastened using the threaded por-
tions 6a on both ends. Furthermore, volts 7 whose thread
diameter is smaller than the inner diameter of the holes
1c are used in the holes, out of the plurality of holes 1c,
into which pins 6 are not inserted, so as to fasten the
laminated fixed yoke 1.

[0012] Meanwhile, a plurality of holes 2c that penetrate
the sheets in their laminating direction is formed also in
the laminated magnetic steel sheets 2a and 2b of the
moving member; pins 8 are inserted into at least two of
the plurality of holes 2c to penetrate therethrough. The
outer diameter of the pins 8 is slightly smaller than the
inner diameter of the holes 2c in the moving member;
threaded portions 8a are provided on both ends of the
pins; the laminated moving member 2 is fastened using
the threaded portions 8a on both ends. Moreover, volts
9 whose thread diameter is smaller than the inner diam-
eter of the holes 2c are used in the holes, out of the
plurality of holes 2c, into which pins 8 are not inserted,
so as to fasten the moving member 2.

[0013] Moreover, in the pins 6 and 8 that are provided
in laminating directions of the fixed yoke 1 and the moving
member 2, respectively, the length L of each of sections
6b and 8b whose outer diameter is slightly smaller than
the inner diameter of the through-holes 1c and 2c¢ that
are provided in the fixed yoke 1 and the moving member
2intheirlaminating directions, respectively, is made such
thatthe length L is shorter than H and longer than a length
in which 2T is subtracted from H, that is, H-2T < L <H,
with respect to a lamination thickness H determined by
the sheet thickness T of laminated magnetic steel sheets
of the fixed yoke and the moving member and the number
of laminated sheets n; therefore, sections 6b and 8b do
not project from both end surfaces of the laminated fixed
yoke 1 and the laminated moving member 2, respectively
but are located at positions almost equally recessed from
both end surfaces of the laminated fixed yoke 1 and mov-
ing member 2.

[0014] As described above, the electromagnetic oper-
ating device for a switch according to Embodiment 1 of
the present invention is configured as follows: a plurality
of holes that penetrate magnetic steel sheets in their lam-
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inating direction is provided in the fixed yoke or both fixed
yoke and the moving member; pins whose diameter is
slightly smaller than that of the plurality of holes and both
ends of which are threaded are inserted into at least two
of the plurality of holes to penetrate therethrough; and
laminated magnetic steel sheets of the fixed yoke and
the moving member are fastened using the threaded por-
tions on both ends of the pins. Therefore, the following
remarkable effects can be brought about.

Thatis, in a conventional device in which laminated steel
sheets are fastened with volts and nuts, the diameter of
the volts is considerably smaller than that of through-
holes, and in addition, pressing threads of the volts onto
the laminated steel sheets with strong force causes the
threads to get blunt, thereby further increasing gaps be-
tween the through-holes and the volts. In contrast to the
above, in the case of pins in Embodiment 1, even if mag-
netic steel sheets are pressed onto the pins with the same
force as the case using the volts, the outer periphery of
the pins does not get blunt, so that the gaps between the
holes in the magnetic steel sheets and the pins remain
unchanged. Therefore, when the moving member moves
to collide with an inner face of the fixed yoke laminated
with magnetic steel sheets, even if magnetic steel sheets
that project toward the moving member undergo large
collision force Fm1 because of irregularities between
each laminated magnetic steel sheet of the fixed yoke
that abuts the moving member, collision force Fm of the
moving member is spread over each magnetic steel
sheet and the magnetic steel sheets are always held with
each other by the pins; therefore, misalignment does not
occur between laminated magnetic steel sheets, so that
the magnetic steel sheets can be stably held. As aresult,
holding force that attracts the moving member toward
the inner face of the fixed yoke can be prevented from
varying with a low cost configuration.

[0015] Moreover, when the moving member has alam-
ination structure, there is afearin that misalignment might
occur due to collision force of the moving member with
the fixed yoke, between magnetic steel sheets of the
moving member as well, causing the holding force to
vary. However, by using pins to fasten the magnetic steel
sheets of the moving member in the same way as that
in the fixed yoke, such fear can be eliminated, as well as
variations in the holding force can be curbed.

[0016] Furthermore, by bringing the length L of the pins
into the relation of H-2T < L < H as described above, the
straight-line portion of the pins necessarily interferes with
entire or part of sheet pressure of each laminated mag-
netic steel sheet; therefore, misalignment between mag-
netic steel sheets can be curbed without fail.

Embodiment 2.

[0017] FIG. 4 shows Embodiment 2 of the present in-
vention; FIG. 4(a) is a conceptual view of a configuration
of an electromagnetic operating device for a switch; FIG.
4(b), a schematic cross-sectional view viewed from the
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right side direction of FIG. 4(a). In FIG. 4, since configu-
rations of the fixed yoke 1, the moving member 2, the rod
3, drive coils 4, permanent magnets and the like are the
same as those in Embodiment 1 described above, their
explanations will be omitted.

A plurality of holes 1c that penetrate magnetic steel
sheets in their laminating direction is provided in the E-
shaped yokes 1a and the square yokes 1b of the fixed
yoke 1; pins P1, such as spring-pins, whose diameter is
slightly larger the inner diameter of the holes 1c in the
fixed yoke and that have a diametrical elasticity are press-
fitted into at least two of the plurality of holes 1c to pen-
etrate therethrough; volts 7 whose thread diameter is
smaller than the inner diameter of the holes 1c are used
in the holes, out of the plurality of holes 1c, into which
the pins P1 are notinserted, so as to fasten the laminated
fixed yoke 1.

[0018] Meanwhile, a plurality of holes 2c that penetrate
magnetic steel sheets in their laminating direction is pro-
vided in the laminated magnetic steel sheets 2a and 2b
of the moving member 2; pins P2, such as spring-pins,
whose outer diameter is slightly larger than the inner di-
ameter of the holes 2c and that have a diametrical elas-
ticity are press-fitted into at least two of the plurality of
holes 2c to penetrate therethrough; the volts 9 whose
thread diameter is smaller than the inner diameter of the
holes 2c are used in the holes, out of the plurality of holes
2c¢, into which the pins P2 are notinserted, so as to fasten
the laminated moving member 2.

[0019] Moreover, in the pins P1 and P2 that are press-
fitted into the fixed yoke 1 and the moving member 2 in
their laminating directions, respectively, the length L of
each of the pins P1 and P2 is made such that the length
L is shorter than H and longer than a length in which 2T
is subtracted from H, that is, H-2T < L < H, with respect
toalamination thickness H determined by the sheet thick-
ness T of laminated magnetic steel sheets of the fixed
yoke and the moving member and the number of lami-
nated sheets n; therefore, the pins P1 and P2 do not
project from both end surfaces of the laminated fixed yoke
1 and the laminated moving member 2 but are located
at positions almost equally recessed from both end sur-
faces of the laminated fixed yoke 1 and the laminated
moving member 2.

[0020] As described above, the electromagnetic oper-
ating device for a switch according to Embodiment 2 of
the present invention is configured as follows: a plurality
of holes that penetrate magnetic steel sheets in their lam-
inating direction is provided in the fixed yoke or both fixed
yoke and moving member; pins whose diameter is slight-
ly larger than that of the plurality of holes and that have
a diametrical elasticity are press-fitted into at least two
of the plurality of holes to penetrate therethrough; volts
are inserted into the other holes; and laminated magnetic
steel sheets of the fixed yoke and the moving member
are fastened using nuts. Therefore, the same effects as
those in Embodiment 1 can be brought about.

[0021] In addition, according to Embodiment 2, by
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bringing the length L of the press-fitting pins’ portions
whose diameter is slightly larger than the through-holes
into the relation of H-2T < L < H, misalignment of the
laminated magnetic steel sheets can be curbed without
fail, as well as no outward protrusion from laminated por-
tions occurs; particularly in the moving member, elimina-
tion of outward protrusion from the moving member en-
ables misalignment of the magnetic steel sheets to be
prevented in portions along which the fixed yoke slides;
furthermore, there is no restriction in locating misalign-
ment-prevention pins, so that pins can be located wher-
ever maximum effects can be achieved in preventing mis-
alignment.

Industrial Applicability

[0022] The presentinvention can be appliedtoan elec-
tromagnetic operating breaker and a switch gear
equipped with the electromagnetic operating breaker that
are used in facilities for transmission distribution, recep-
tion and the like of electric power.

Brief Description of the Drawings
[0023]

FIG. 1 is a conceptual view showing a configuration
of an electromagnetic operating device for a switch
according to Embodiment 1 of the present invention;
FIG. 2 is a plan view and a side view of a square
yoke according to Embodiment 1 of the invention;
FIG. 3is a plan view and a side view of an E-shaped
yoke according to Embodiment 1 of the invention;
FIG. 4 is a conceptual view showing a configuration
of an electromagnetic operating device for a switch
according to Embodiment 2 of the invention; and
FIG. 5is a cross-sectional view showing an example
of a conventional electromagnetic operating device
for a switch.

Description of the Reference Numerals
[0024]

1: fixed yoke

1a: E-shaped yoke

1b: square yoke

1c: holes

2: moving member

2c: holes

3: rod

4: drive coils

5: permanent magnets
6, 8: pins

6a, 8a: threaded portions
7, 9: volts

P1, P2: pins
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Claims

An electromagnetic operating device for a switch in-
cluding a fixed yoke formed in such a way that E-
shaped yokes formed by laminating E-shapedmag-
netic steel sheets are arranged opposite each other
with their projecting sections of the E-shape facing
each other, square yokes formed by laminating mag-
netic steel sheets and having a ring-shaped core
section and a projecting magnetic pole section are
disposed on both outer sides of the E-shaped yokes,
and the square yokes and the E-shaped yokes are
integrally laminated with the E-shaped yokes being
sandwiched between the square yokes; permanent
magnets; a moving member capable of linearly mov-
ing a predetermined distance inside the fixed yoke;
a rod connected to the moving member and pene-
trating the fixed yoke to project outward from both
sides thereof; and coils disposed in the fixed yoke;
the moving member being moved by magnetic flux
generated by supplying a current to the coils so as
to abut the inner periphery of the fixed yoke, and the
movement position of the moving member being held
by the magnets; wherein

a plurality of holes that penetrate the magnetic steel
sheets in a laminating direction of the sheets is pro-
vided in the fixed yoke, and pins whose diameter is
slightly smaller than that of the plurality of holes and
whose end portions are threaded are inserted into
atleasttwo of the plurality of holes to penetrate there-
through, so that the laminated steel sheets of the
fixed yoke are fastened using the threaded portions
of the pins.

An electromagnetic operating device for a switch in-
cluding a fixed yoke formed in such a way that E-
shaped yokes formed by laminating E-shaped mag-
netic steel sheets are arranged opposite each other
with their projecting sections of the E-shape facing
each other, square yokes formed by laminating mag-
netic steel sheets and having a ring-shaped core
section and a projecting magnetic pole section are
disposed on both outer sides of the E-shaped yokes,
and the square yokes and the E-shaped yokes are
integrally laminated with the E-shaped yokes being
sandwiched between the square yokes; permanent
magnets; a moving member capable of linearly mov-
ing a predetermined distance inside the fixed yoke;
a rod connected to the moving member and pene-
trating the fixed yoke to project outward from both
sides thereof; and coils disposed in the fixed yoke;
the moving member being moved by magnetic flux
generated by supplying a current to the coils so as
to abut the inner periphery of the fixed yoke, and the
movement position of the moving member being held
by the magnets; wherein

a plurality of holes that penetrate magnetic steel
sheets in a laminating direction of the sheets is pro-
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vided in the fixed yoke, pins that are slightly larger
than the plurality of holes and have a diametrical
elasticity are press-fitted into at least two of the plu-
rality of holes to penetrate therethrough, and volts
are inserted into the other holes, so that the laminat-
ed steel sheets of the fixed yoke are fastened using
nuts.

An electromagnetic operating device for a switch ac-
cording to claim 1, wherein the moving member is
formed by laminating magnetic steel sheets, a plu-
rality of holes that penetrate the laminated magnetic
steel sheets in a laminating direction of the sheets
is provided in the moving member, and pins whose
diameter is slightly smaller than that of the plurality
of holes and whose end portions are threaded are
inserted into at least two of the plurality of holes to
penetrate therethrough, so that the laminated steel
sheets of the moving member are fastened using the
threaded portions of the pins.

An electromagnetic operating device for a switch ac-
cording to claim 1, wherein the moving member is
formed by laminating magnetic steel sheets, a plu-
rality of holes that penetrate the laminated magnetic
steel sheets in a laminating direction of the sheets
is provided in the moving member, pins that are
slightly larger than the plurality of holes and have a
diametrical elasticity are press-fitted into at least two
of the plurality of holes, and volts are inserted into
the other holes, so that the laminated steel sheets
of the moving member are fastened by nuts.

An electromagnetic operating device for a switch ac-
cording to claim 2, wherein the moving member is
formed by laminating magnetic steel sheets, a plu-
rality of holes that penetrate the laminated magnetic
steel sheets in a laminating direction of the sheets
is provided in the moving member, and pins whose
diameter is slightly smaller than that of the plurality
of holes and whose end portions are threaded are
inserted into at least two of the plurality of holes to
penetrate therethrough, so that the laminated steel
sheets of the moving member are fastened using the
threaded portions of the pins.

An electromagnetic operating device for a switch ac-
cording to claim 2, wherein the moving member is
formed by laminating magnetic steel sheets, a plu-
rality of holes that penetrate the laminated magnetic
steel sheets in a laminating direction of the sheets
is provided in the moving member, pins that are
slightly larger than the plurality of holes and have a
diametrical elasticity are press-fitted into at least two
of the plurality of holes, and volts are inserted into
the other holes, so that the laminated steel sheets
of the moving member are fastened by nuts.
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An electromagnetic operating device for a switch ac-
cording to any one of claim 1, claim 3 and claim 4,
wherein the pins to be inserted into a plurality of
through-holes provided in a laminating direction of
the fixed yoke or both the fixed yoke and the moving
member are made such that the length L of pins’
portions whose diameter is slightly smaller than that
of the through-holes is brought into a relation of H >
L > H-2T, with respect to a lamination thickness H
determined by the sheet thickness T of laminated
magnetic steel sheets of the fixed yoke and the mov-
ing member and the number of laminated sheets n.

An electromagnetic operating device for a switch ac-
cording to any one of claim 2, claim5 and claim6,
wherein the pins to be inserted into a plurality of
through-holes provided in a laminating direction of
the fixed yoke or both the fixed yoke and the moving
member are made such that the length L of pins’
portions whose diameter is slightly smaller than the
through-holes is brought into a relation of H> L > H-
2T, with respect to a lamination thickness H deter-
mined by the sheet thickness T of laminated mag-
netic steel sheets of the fixed yoke and the moving
member and the number of laminated sheets n.

10

15

20

25

30

35

40

45

50

55

12



(b)

(a)

2c

I

EP 2 006 871 A9 (W1A1)

FIG.1

~
[j

%
_IJ\ 8b

N

LITITITIT

ERIHTITI

¥

PO TITTE T f R LN L

FRLMNNRELRARRNRNARELNNRNRE]

T T T TETETTRI I
+

IR

I

/ 1
:

8a__|
8
4

PR




EP 2 006 871 A9 (W1A1)

FIG.2
(a) (b)

1b 1b3 1b1 1b1

O (D/> O
1b2
~1 —~__162
@) O O
o ( /
1b3//
FIG.3
(a) (b)
sy
~ -
/O @) @
1a3

1a2 1a2



(a)

b

EP 2 006 871 A9 (W1A1)

FI1G.4

ﬂ

\

ARSNEHERINNNESIENRNTNNE BN

=@=

RN ERARINANREIRANERDRAIN]

R HEHA

OTIATTTTEITT IO A TR LEL L
.! 5
a

|

I

10



Nt% A
9]

EP 2 006 871 A9 (W1A1)

FIG.b

: 31 qo1 09
v} - %1} [ 1 / X
" %
i
B _
31 - g
09 LY 0
1S 2Ll
OF —f N7 VA e
08 ~ | of( N 08
0 C m_ S :
o5 —T~—1 on) MAAAN G
Rl M - =4 Ny, 0S
09~ ﬂ % all
i1 — \
V77
1
; & 31
4 \ /7 w¢
61 Y Y . \ gy oz )u
Zl g1 11 Q1 Le 0¢ ]

(D

(®)

11



EP 2 006 871 A9 (W1A1)

INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2006/307558

A. CLASSIFICATION OF SUBJECT MATTER
HO1H33/38(2006.01)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HO1H33/38(2006.01), HO1F7/06(2006.01)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Jitsuyo Shinan Koho 1822-1996
Kokai Jitsuyo Shinan Koho 1571-2006

Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2006
1994-2006

Flectronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A JP 2004-288502 A
14 October, 2004 (14.10.04),
Full text; Figs. 1 to 13
& US 2004/201943 Al & FR
JP 2004-247083 A
02 September, 2004
Full text; Figs. 1 to 10
& EP 1416503 A2

(Hitachi,

JP 2001-237118 A
31 August, 2001
Full text; Figs.
& EP 1128409 A2

(Hitachi,
(31.08.01),
1 to 12

(Mitsubishi Electric Corp.),

Ltd.),
(02.09.04),

Ltd.),

1-8

2853132 A

Further documents are listed in the continuation of Box C.

|:| See patent family annex.

Special categories of cited documents:

“A”  document defining the general state of the art which is not considered  to
be of particular relevance

“E”  earlier application or patent but published on or after the international filing
date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than the

priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search
01 May, 2006 (01.05.06)

Date of mailing of the international search report
16 May, 2006 (16.05.06)

Name and mailing address of the ISA/
Japanesge Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (April 2005)

12




EP 2 006 871 A9 (W1A1)

INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2006/307558

C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Relevant to claim No.

annexed to the request of Japanese Utility
Model Application No. 95920/1985 (Laid-open
No. 4104/1987)

(Matsushita Electric Workg, Ltd.),

12 January, 1987 (12.01.87),

Full text; Figs. 1 to 2

(Family: none)

Category* Citation of document, with indication, where appropriate, of the relevant passages

A Microfilm of the specification and drawings 1-8
annexed to the request of Japanese Utility
Model Application No. 145912/1983 (Laid-open
No. 54309/1985)
(Toshiba Corp.),
16 April, 1985 (16.04.85),
Full text; Figs. 1 to 9
(Family: none)

A Microfilm of the specification and drawings 1-8

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

13




EP 2 006 871 A9 (W1A1)
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

«  JP 2004165075 A [0002] [0004]

14



	bibliography
	description
	claims
	drawings
	search report

