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(57)  An electromagnetic coil body has a winding
frame, and an electromagnetic coil provided on the wind-
ing frame. The electromagnetic coil body is fitted to a
field by means of a coil fitting member. The coil fitting

the field, thereby fixing the electromagnetic coil body to
the field. Thus, an operation performed in fitting the elec-
tromagnetic coil body to the field can be facilitated. As a
result, the electromagnetic coil body can be fitted to the

member is engaged with the winding frame and fixed to

FIG. 1

field more reliably.
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Description
Technical Field

[0001] The presentinvention relates to an electromag-
net device for an elevator which is provided on a com-
ponent mounted on a hoisting machine of the elevator,
for example, an electric motor, a brake device, or the like.

Background Art

[0002] Conventionally, a mold material such as var-
nish, resin, or the like is injected into a space between
an electromagnetic coil and a shell, so the electromag-
netic coil is fixed to the shell. After having been injected
into the space between the electromagnetic coil and the
shell, the mold material is heated to be cured. The elec-
tromagnetic coil is fixed to the shell due to the cure of the
mold material (see Patent Document 1).

[0003] Patent Document 1: JP 11-136911 A

Disclosure of the Invention
Problems to be solved by the Invention

[0004] However, some troublesome operations need
to be performed before setting out to perform the oper-
ation of fixing the electromagnetic coil to the shell. Those
troublesome operations include the mixing of a main
agent and a curing agent to make the mold material, the
control of weight, and the like. Further, the coefficients
of linear expansion of the electromagnetic coil and the
shell are different from the coefficient of linear expansion
of the mold material, so the mold material may develop
a crack or peel off the shell due to changes in tempera-
ture.

[0005] The presentinvention has been made to solve
the above-mentioned problems, and it is therefore an ob-
ject of the present invention to obtain an electromagnet
device for an elevator which can be manufactured with
ease while allowing an electromagnetic coil to be fitted
to a field more reliably.

Means for solving the Problems

[0006] According to the present invention, an electro-
magnet device for an elevator includes: an electromag-
netic coil body having a winding frame and an electro-
magnetic coil provided on the winding frame; a field hav-
ing the electromagnetic coil body fitted to the field; and
a coil fitting member engaged with the winding frame and
fixed to the field, for fitting the electromagnetic coil body
to the field.

Brief Description of the Drawings

[0007]
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Fig. 1 is a perspective view showing an electromag-
net device for an elevator according to Embodiment
1 of the present invention.

Fig. 2 is a perspective view showing a bobbin of Fig.
1.

Fig. 3 is a front view showing one of protrusion por-
tions of Fig. 1 and one of screws of Fig. 1.

Fig. 4 is a sectional view taken along the line IV-IV
of Fig. 3.

Best Mode for carrying out the Invention

[0008] A preferred embodiment of the present inven-
tion will be described hereinafter with reference to the
drawings.

Embodiment 1

[0009] Fig. 1is a perspective view showing an electro-
magnet device for an elevator according to Embodiment
1 of the present invention. Referring to Fig. 1, a brake
device mounted on a hoisting machine of the elevator
has a rotary body (not shown) for rotating integrally with
a rotational shaft of the hoisting machine, a movable
member (not shown) forbeingpressedagainst the rotary
body to brake rotation thereof, a spring (not shown) for
pressing the movable member against the rotary body,
and an electromagnet device 1 for opening the movable
member away from the rotary body against an urging
force of the spring.

[0010] The movable member is disposed between the
electromagnet device 1 and the rotary body. The elec-
tromagnet device 1 generates an electromagnetic suc-
tion force through energization. When the electromagnet
device 1 is stopped from being energized, the movable
member is pressed against the rotary body due to an
urging force of the spring. When the electromagnet de-
vice 1 is energized, the movable member is sucked to-
ward the electromagnet device 1 side and opened away
fromthe rotary body against the urging force of the spring.
[0011] The electromagnet device 1 has a plurality of
plate-type fields 2 made of a magnetic material such as
iron or the like, and annular (endless) electromagnetic
coil bodies 3 provided on the fields 2, respectively. Each
of the fields 2 is disposed such that a thickness direction
thereof extends perpendicularly to a direction in which
the movable member is displaced. A depressed portion
(coil installation portion) 5 in which the electromagnetic
coil body 3 is installed is provided in the portion of each
of the fields 2, which is opposed to the movable member,
along the thickness direction of each of the fields 2. A
field core portion (iron core portion) 6, which is passed
inside the electromagnetic coil body 3, is provided in the
depressed portion 5. The field core portion 6 protrudes
from a bottom of the depressed portion 5.

[0012] The electromagnetic coil body 3 has an annular
bobbin (winding frame) 7, and an annular electromag-
netic coil 8 provided on an outer periphery portion of the
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bobbin 7 so as to surround the bobbin 7. The bobbin 7
is disposed in the depressed portion 5 such that a height
direction of the field core portion 6 and a thickness direc-
tion of the bobbin 7 coincide with each other. The bobbin
7 and the electromagnetic coil 8 are integrated with each
other.

[0013] Fig. 2is a perspective view showing the bobbin
7 of Fig. 1. As shown in Fig. 2 as well, the bobbin 7 has
a pair of annular opposed portions 9 and 10 opposed to
each other in the thickness direction of the bobbin 7, an
annular coupling portion 11 extending along inner pe-
riphery portions of the respective opposed portions 9 and
10to couple the opposed portions 9 and 10 to each other,
and a plurality of protrusion portions 12 protruding from
an outer periphery portion of one of the opposed portions
9 away from the other opposed portion 10 side. Through-
holes 13 are provided through the protrusion portions 12,
respectively. The bobbin 7 is provided with a groove por-
tion 14 extending in a circumferential direction of the bob-
bin 7. The groove portion 14 is constituted by the respec-
tive opposed portions 9 and 10 and the coupling portion
11. The bobbin 7 is a resin-molded member made of
resin.

[0014] The bobbin 7 is disposed in the depressed por-
tion 5 such that one of the opposed portions 9 is located
closer to the bottom side of the depressed portion 5 than
the other opposed portion 10. Part of one of the opposed
portions 9 extends along a borderline between a lateral
surface of the field 2 and a bottom surface of the de-
pressed portion 5. The respective protrusion portions 12
protrude from the opposed portion 9 along the lateral
surface of the field 2.

[0015] The electromagnetic coil 8 is disposed in the
groove portion 14. The electromagnetic coil 8 is con-
structed by winding autohesion enamel wires around the
bobbin 7 along the groove portion 14. The autohesion
enamel wires are obtained by superposing adhesive lay-
ers, which melt when heated, on surfaces of enamel wires
(which are obtained by baking varnish onto conductors).
The electromagnetic coil 8 is manufactured by energizing
the autohesion enamel wires to heat the adhesive layers,
fuse the respective enamel wires to one another, and
cure them.

[0016] The electromagnetic coil body 3 is fitted to (re-
tained by) the field 2 by means of a plurality of screws
(coil fitting members) 15 passed through the through-
holes 13, respectively. Fig. 3 is a front view showing one
of the protrusion portions 12 of Fig. 1 and one of the
screws 15 of Fig. 1. Fig. 4 is a sectional view taken along
theline IV-IVinFig. 3. Referring to Figs. 3 and 4, a plurality
of screw holes 16 are provided through the lateral surface
of the field 2. Each of the screw holes 16 is disposed at
the same position as the through-hole 13 of a correspond-
ing one of the protrusion portions 12 in a direction along
the borderline between the bottom surface of the de-
pressed portion 5 and the lateral surface of the field 2.
[0017] Each of the screws 15 has a head portion 17
and a rod-type screwed portion 18. The head portion 17
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has an outer diameter larger than an inner diameter of a
corresponding one of the through-holes 13. The screwed
portion 18, which protrudes from the head portion 17, is
passed through a corresponding one of the through-
holes 13 and screwed into a corresponding one of the
screw holes 16. When the screwed portion 18 is passed
through, the through-hole 13, each of the protrusion por-
tions 12 is engaged with a corresponding one of the
screws 15. When the screwed portion 18 is screwed into
the screw hole 16, each of the screws 15 is fixed to the
field 2.

[0018] That is, the plurality of the screws 15, which
have been passed through the through-holes 13 to be
engaged with the protrusion portions 12 respectively, are
screwed into the screw holes 16 respectively to be fixed
to the field 2, so the electromagnetic coil body 3 is fitted
tothe field 2. In this example, the screws 15 are designed
as hexagon socket head bolts. An adhesive 19 is inter-
posed between the bobbin 7 and the field core portion 6,
between the bobbin 7 and the bottom surface of the de-
pressed portion 5, between the screws 15 and the
through-holes 13, and between the screws 15 and the
screw holes 16.

[0019] Next, a method of manufacturing the electro-
magnetic coil body 3 will be described. First of all, the
bobbin 7 is set on a winding machine. After that, the wind-
ing machine is operated to wind the autohesion enamel
wires around the bobbin 7 with a predetermined tensile
force and a predetermined number of turns. After that,
the bobbin 7 around which the autohesion enamel wires
are wound is removed from the winding machine, and
the autohesion enamel wires are energized. Thus, the
adhesive layers on the surfaces of the autohesion enam-
el wires melt, so the autohesion enamel wires are fused
to one another. After that, the autohesion enamel wires
are stopped from being energized to cure the molten ad-
hesive layers. Thus, the electromagnetic coil body 3 is
manufactured.

[0020] Next, a procedure of fitting the electromagnetic
coil body 3 to the field 2 will be described. First of all, the
adhesive 19 is thickly applied on a border between the
field core portion 6 and the bottom of the depressed por-
tion 5. After that, the electromagnetic coil body 3 is in-
serted into the depressed portion 5. At this moment, the
field core portion 6 is inserted inside the electromagnetic
coil body 3, so the adhesive 19 is pressed to be spread
out between the bobbin 7 and the bottom surface of the
depressed portion 5 and between the bobbin 7 and the
field core portion 6.

[0021] After that, the adhesive 19 is injected into the
respective screw holes 16 and the respective through-
holes 13. After that, the screws 15 are screwed into the
screw holes 16 while being passed through the through-
holes 13, respectively. The screws 15 are then fastened.
In this manner, the electromagnetic coil body 3 is fitted
to the field 2.

[0022] In the electromagnet device 1 constructed as
described above, the screws 15 engaged with the bobbin
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7 are fixed to the field 2, so the electromagnetic coil body
3 is fitted to the field 2. Therefore, even when misalign-
ment is caused between the electromagnetic coil body 3
and the field 2 due to, for example, changes in temper-
ature or the like, the electromagnetic coil body 3 can be
prevented, owing to the engagement of the screws 15
with the bobbin 7, from falling off the field 2. Consequent-
ly, the electromagnetic coil body 3 can be fitted to the
field 2 more reliably. Further, there is no need to manu-
facture or control the mold material as in conventional
cases, and no further step is required once the screws
15 engaged with the bobbin 7 have been fixed to the field
2. Therefore, the electromagnetic coil body 3 can be fitted
to the field 2 with ease, so the electromagnet device 1
can be manufactured with ease.

[0023] The screws 15 are passed through the through-
holes 13 respectively to be engaged with the bobbin 7,
and are screwed into the screw holes 16 to be fixed to
the field 2. Therefore, the screws 15 can be engaged with
the bobbin 7 with ease, and can be fixed to the field 2
with ease.

[0024] The bobbin 7 has the protrusion portions 12
through which the through-holes 13 are provided. There-
fore, the through-holes 13 can be positioned such that
the screws 15 can be inserted thereinto with ease. As a
result, the operation performed in fitting the electromag-
netic coil body 3 to the field 2 can be further facilitated.
[0025] The adhesive 19 is interposed between the
screws 15 and the through-holes 13 and between the
bobbin 7 and the field 2, so the screws 15 can be pre-
vented from loosening due to a creep phenomenon of
the bobbin 7. In particular, the strain resulting from the
creep phenomenon is noticeable when the bobbin 7 is
made of resin. Therefore, the effect of preventing the
screws 15 from loosening is improved.

[0026] The bobbin 7 is made of resin, so the electro-
magnetic coil body 3 can be manufactured at low cost
and with ease.

[0027] The electromagnetic coil 8 is constructed by
winding the autohesion enamel wires around the bobbin
7. Therefore, there is no need to solidify the electromag-
netic coil 8 using the mold material, so the electromag-
netic coil body 3 can be manufactured easily.

[0028] The autohesion enamel wires wound around
the bobbin 7 are fused to one another by the heat gen-
erated through energization. Therefore, the electromag-
netic coil 8 can be solidified by simply energizing the au-
tohesion enamel wires. Consequently, the electromag-
netic coil body 3 can be manufactured more easily.
[0029] Intheforegoing example, the screws 15 passed
through the through-holes 13 are screwed into the screw
holes 16, so the electromagnetic coil body 3 is fitted to
the field 2. However, the electromagnetic coil body 3 may
also be fitted to the field 2 by providing pin holes through
the lateral surface of the field 2 and driving pins (coilfitting
members) passed through the through-holes 13 into the
pin holes, respectively. In this manner as well, the pins
engaged with the bobbin 7 can be fixed to the field 2, so
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the electromagnetic coil body 3 can be fitted to the field
2 more reliably.

[0030] In the foregoing example, the electromagnetic
coil 8 is constructed by winding the autohesion enamel
wires around the bobbin 7. However, the electromagnetic
coil 8 may also be manufactured by winding normal
enamel wires around the bobbin 7. In this case, insulating
tapes for electric protection and mechanical protection
may be wound around outer peripheries of the enamel
wires.

[0031] In the foregoing example, the adhesive 19 is
interposed both between the screws 15 and the through-
holes 13 and between the bobbin 7 and the field 2. How-
ever, the adhesive 19 may be interposed only either be-
tween the screws 15 and the through-holes 13 or be-
tween the bobbin 7 and the field 2. In this manner as well,
the screws 15 can be prevented from loosening due to
the creep phenomenon of the bobbin 7.

[0032] Inthe foregoing example, the present invention
is applied to the brake device mounted on the hoisting
machine. However, the present invention may also be
applied to an electric motor of the hoisting machine. That
is, in the electric motor, the present invention may also
be applied to a stator for rotating a rotor.

Claims
1. Anelectromagnetdevice foran elevator, comprising:

an electromagnetic coil body having a winding
frame and an electromagnetic coil provided on
the winding frame;

afield having the electromagnetic coil body fitted
to the field; and

a coil fitting member engaged with the winding
frame and fixed to the field, for fitting the elec-
tromagnetic coil body to the field.

2. An electromagnet device for an elevator according
to Claim 1, wherein:

the coil fitting member is a screw;

the winding frame is provided with a through-
hole through which the screw is passed;

the field is provided with a screw hole into which
the screw is screwed; and

the screw is passed through the through-hole to
be engaged with the winding frame, and
screwed into the screw hole to be fixed to the
field.

3. An electromagnet device for an elevator according
to Claim 2, wherein the winding frame has a protru-
sion portion provided with the through-hole.

4. An electromagnet device for an elevator according
to Claim 2 or 3, wherein at least either the screw and
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the through-hole or the winding frame and the field
have an adhesive interposed therebetween.

An electromagnet device for an elevator according

to any one of Claims 1 to 4, wherein the winding 5
frame is made of resin.

An electromagnet device for an elevator according

to any one of Claims 1 to 5, wherein the electromag-
netic coil is constructed by winding autohesion 170
enamel wires around the winding frame.

An electromagnet device for an elevator according

to Claim 6, characterized in that the autohesion
enamel wires wound around the winding frame are 15

fused to one another through heat generated by en-
ergization.
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