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(54) ELECTRONIC APPARATUS AND FIXING MECHANISM

(57) An electronic apparatus (3) comprises: a rotat-
ing body (71) having an outer thread (72) formed on the
outer circumferential face thereof; and a cylindrical part
(70) having an inner thread (78) formed on the inner cir-
cumferential face thereof, wherein the inner thread (78)
screws to the outer thread (72) of the rotating body (71).
An opening (73) is formed in an outer circumferential face
of the rotating body (71). The rotating body (71) also com-
prises a rotating member (B4) that is exposed to the out-
side in the diameter direction from the opening (73), and
that rotatably contacts the inner circumferential face of
the cylindrical part (70). A first recess (75), that inhibits
the rotation of the rotating member (B4), is also formed
on the inner circumferential face of the cylindrical part
(70).
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Description

Technical Field

[0001] The present invention relates to an electronic
apparatus and a fixing mechanism.

Background Art

[0002] In an electronic apparatus such as a lighting
apparatus, a technique of changing the focal distance
and irradiation shape of illumination is known. In this tech-
nique, a tubular part attached at the light body of the
lighting apparatus is extended and contracted to adjust
the focal distance and irradiation shape. When extending
and contracting the tubular part, for example, an inner
screw is formed at the tubular part and screwed into an
outer screw formed at the light body so that the tubular
part can be extended or shortened.

Citation List

Patent Literature

[0003]

Patent Document 1: JP 4989394 B

Patent Document 2: JP 3053783 UM-B

Summary of Invention

Technical Problem

[0004] However, in a case where the tubular part is
configured to extend and contract with respect to the light
body, the tubular part may wobble relative to the light
body or may fall off from the light body.
[0005] An object of one aspect is to provide an elec-
tronic apparatus and a fixing mechanism to stably hold
the tubular part.

Solution to Problem

[0006] In one aspect, an electronic apparatus includes
a rotating body having an outer screw formed at an outer
peripheral surface, and a tubular part having an inner
screw formed at an inner peripheral surface, the inner
screw being screwed with the outer screw of the rotating
body. An opening is formed at the outer peripheral sur-
face of the rotating body. The housing further includes a
rotating member exposed outward in the radial direction
from the opening and rotatably in contact with the inner
peripheral surface of the tubular part. A first recess sup-
pressing rotation of the rotating member is further formed
at the inner peripheral surface of the tubular part.
[0007] According to one aspect, the tubular part can
be stably held.

Brief Description of Drawings

[0008]

FIG. 1 illustrates an example of a lighting system
according to an embodiment.
FIG. 2 is an exploded perspective view illustrating
an example of a fixing mechanism according to the
embodiment.
FIG. 3A is a perspective view illustrating an example
of a procedure for attaching a rail to a stationary
frame according to the embodiment.
FIG. 3B is a perspective view illustrating an example
of a procedure for attaching the rail to the stationary
frame according to the embodiment.
FIG. 4 is a perspective view illustrating an example
of a first holding member according to the embodi-
ment.
FIG. 5 is a perspective view illustrating an example
of a second holding member according to the em-
bodiment.
FIG. 6 is a perspective view illustrating an example
of the stationary frame with the rail attached accord-
ing to the embodiment.
FIG. 7 is a top view illustrating an example of the
stationary frame with the rail attached according to
the embodiment.
FIG. 8 is a cross-sectional view illustrating an exam-
ple of the stationary frame with the rail attached ac-
cording to the embodiment.
FIG. 9 is a plan view illustrating an example of a
lighting apparatus attached at the rail according to
the embodiment.
FIG. 10 is a perspective view illustrating an example
of the lighting apparatus according to the embodi-
ment.
FIG. 11 is a perspective view illustrating an example
of a slider according to the embodiment.
FIG. 12A is an enlarged perspective view illustrating
an example of a hook part of the slider according to
the embodiment.
FIG. 12B is an enlarged perspective view illustrating
an example of the hook part of the slider according
to the embodiment.
FIG. 13 is a cross-sectional view illustrating an ex-
ample of the lighting apparatus attached at the rail
according to the embodiment.
FIG. 14 is an enlarged perspective view illustrating
an example of the lighting apparatus according to
the embodiment.
FIG. 15 is a cross-sectional view illustrating an ex-
ample of the lighting apparatus attached at the rail
according to the embodiment.
FIG. 16A is an enlarged cross-sectional view illus-
trating an example of the lighting apparatus attached
at the rail according to the embodiment.
FIG. 16B is an enlarged cross-sectional view illus-
trating an example of the lighting apparatus attached
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at the rail according to the embodiment.
FIG. 17 is a perspective view illustrating an example
of the lighting apparatus with a tubular part and a
light body according to the embodiment rotated.
FIG. 18A is an exploded perspective view of the tu-
bular part according to the embodiment.
FIG. 18B is an exploded perspective view of the tu-
bular part according to the embodiment.
FIG. 19 is a cross-sectional perspective view illus-
trating an example of the light body with a lock mech-
anism arranged according to the embodiment.
FIG. 20 is a perspective view illustrating an example
of extension and contraction of the tubular part ac-
cording to the embodiment.
FIG. 21 is a cross-sectional view illustrating an ex-
ample of movement of a stopper according to the
embodiment.
FIG. 22A is an enlarged cross-sectional view illus-
trating an example of movement of the stopper ac-
cording to the embodiment.
FIG. 22B is an enlarged cross-sectional view illus-
trating an example of movement of the stopper ac-
cording to the embodiment.
FIG. 23 is an enlarged cross-sectional view illustrat-
ing an example of the tubular part according to the
embodiment.
FIG. 24 is a cross-sectional view illustrating an ex-
ample of the tubular part according to the embodi-
ment.
FIG. 25 is an exploded perspective view illustrating
an example of a cross section of the tubular part
according to the embodiment.
FIG. 26 is a cross-sectional view illustrating an ex-
ample of the tubular part with a filter according to the
embodiment removed.
FIG. 27 is an enlarged perspective view illustrating
an example of the lighting apparatus including a plate
spring according to a first modification.
FIG. 28 is an enlarged cross-sectional view illustrat-
ing an example of the lighting apparatus according
to the first modification.
FIG. 29 is an enlarged perspective view illustrating
an example of a lighting apparatus including a plate
spring according to a second modification.
FIG. 30 is a perspective view illustrating an example
of a lighting apparatus according to a third modifica-
tion.
FIG. 31A is an enlarged perspective view illustrating
an example of a plate spring according to the third
modification.
FIG. 31B is an enlarged perspective view illustrating
an example of the plate spring according to the third
modification.
FIG. 32 is a side view illustrating an example of the
lighting apparatus according to the third modifica-
tion.
FIG. 33A is a perspective view illustrating an exam-
ple of a slider according to the third modification.

FIG. 33B is a perspective view illustrating an exam-
ple of the slider according to the third modification.
FIG. 34A is an enlarged perspective view illustrating
an example of the positional relationship between
the plate spring and the slider according to the third
modification.
FIG. 34B is an enlarged perspective view illustrating
an example of the positional relationship between
the plate spring and the slider according to the third
modification.
FIG. 34C is an enlarged perspective view illustrating
an example of the positional relationship between
the plate spring and the slider according to the third
modification.
FIG. 35 is a perspective view illustrating an example
of a lighting apparatus according to a fourth modifi-
cation.
FIG. 36A is an enlarged perspective view illustrating
an example of a lighting apparatus before a feed
magnet is displaced according to the fourth modifi-
cation.
FIG. 36B is an enlarged perspective view illustrating
an example of the lighting apparatus after the feed
magnet is displaced according to the fourth modifi-
cation.
FIG. 37A is a cross-sectional view illustrating an ex-
ample of displacement of a magnet according to the
fourth modification.
FIG. 37B is a cross-sectional view illustrating an ex-
ample of displacement of the magnet according to
the fourth modification.
FIG. 38 is a perspective view illustrating an example
of a lighting apparatus according to a fifth modifica-
tion.

Description of Embodiments

[0009] The electronic apparatus and fixing mechanism
disclosed in the present application are described in de-
tail below with reference to the drawings. Note that the
dimensional relationships between elements and the ra-
tios of the elements in the drawings may differ from an
actual configuration. The drawings may each include
parts having mutually different dimensional relationships
and proportions. In each drawing, a coordinate system
is sometimes illustrated with the direction toward a ceiling
CL to be described later as the positive Y-axis direction
and the direction of a rail 20 extending as the X-axis di-
rection, for the sake of clarity.
[0010] First, a lighting system according to the present
embodiment will be described with reference to FIG. 1.
FIG. 1 illustrates an example of a lighting system accord-
ing to an embodiment. As illustrated in FIG. 1, a lighting
system 1 according to the present embodiment includes
a stationary frame 10, the rail 20, a first holding member
30, a second holding member 40, a feed part 50, and a
lighting apparatus 3. The lighting apparatus 3 includes a
housing 60, a tubular part 70, a light body 71, and a cou-
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pling part 79. As illustrated in FIG. 1, an electronic appa-
ratus to be operated, such as the lighting apparatus 3, is
attached to the rail 20. The light body 71 is an example
of a rotating body.
[0011] The stationary frame 10 is a member for fixing
the rail 20 to a ceiling, wall surface, floor surface, or the
like. The rail 20 with the first holding member 30 and the
second holding member 40 attached is fixed at the sta-
tionary frame 10, as illustrated in FIGS. 1 and 2. FIG. 2
is an exploded perspective view illustrating an example
of a fixing mechanism according to an embodiment.
Hereafter, a fixing mechanism 2 includes the stationary
frame 10, the rail 20, the first holding member 30, and
the second holding member 40.
[0012] As illustrated in FIG. 2, the stationary frame 10
includes a top plate 11, a pair of side walls 12, a notch
part 13, an engagement groove 14, a projection 15, an
opening 16, and a plurality of self-tapping screws 19. The
top plate 11 and the pair of side walls 12 of the stationary
frame 10 are formed by bending a metal plate made of,
for example, stainless steel. In this case, the pair of side
walls 12 are continuous with the top plate 11 and oppose
each other. The stationary frame 10 according to the
present embodiment is fixed at the ceiling CL by the plu-
rality of self-tapping screws 19, with the top plate 11 op-
posing the ceiling CL. Note that the notch part 13 is an
example of a second recess.
[0013] The notch part 13 and the engagement groove
14 are formed symmetrically at each of the pair of side
walls 12. The notch part 13 includes, at the pair of side
walls 12, a part 17 cut out in the positive Y-axis direction
from the end side at the negative Y-axis direction side,
and a part 18 cut out at the negative X-axis direction side
from the part 17. The notch part 13 is formed at the neg-
ative X-axis direction side from the center part at the X-
axis of the pair of side walls 12, for example. The en-
gagement groove 14 includes a part cut out in the neg-
ative X-axis direction from the end side of the positive X-
axis direction side at the pair of side walls 12.
[0014] The projection 15 and the opening 16 are
formed at the top plate 11. The opening 16 is formed at
a position close to the notch part 13 in the X-axis direction,
for example. The projection 15 is formed continuously
with the opening 16. The projection 15 is formed, for ex-
ample, by cutting off a part corresponding to the opening
16 of the top plate 11, folding the part toward the negative
Y-axis direction side, and then folding the part again to-
ward the positive X-axis direction side.
[0015] FIGS. 3A and 3B are perspective views illus-
trating an example of a procedure for attaching the rail
to the stationary frame according to the embodiment. As
illustrated in FIGS. 2 and 3A, the rail 20 includes a pair
of side walls 21, a pair of feed rails 22a and 22b, a pair
of first screw holes 23, a pair of second screw holes 24,
the top plate 25, and end parts 27 and 28. The feed rails
22a and 22b correspond to, for example, one positive
pole and the other negative pole.
[0016] The pair of side walls 21 are continuous with

the top plate 25 and oppose each other. In the present
embodiment, the pair of side walls 21 and the top plate
25 are formed free from any unevenness, hole part, or
the like. The pair of feed rails 22a and 22b are formed of
a conductive magnetic body such as iron, for example.
[0017] The pair of first screw holes 23 and the pair of
second screw holes 24 are formed at the end parts 27
and 28 of the feed rails 22a and 22b, respectively. The
pair of first screw holes 23 are formed at the end faces
of the feed rails 22a and 22b at the negative X-axis di-
rection side. The pair of second screw holes 24 are
formed at the end faces of the feed rails 22a and 22b at
the positive X-axis direction side. The first holding mem-
ber 30 illustrated in FIG. 3A is fixed at the pair of first
screw holes 23, and the second holding member 40 il-
lustrated in FIG. 3A is fixed at the pair of second screw
holes 24.
[0018] As illustrated in FIG. 2, the first holding member
30 is fixed at the pair of first screw holes 23 of the rail 20
by a pair of screws 39. At this time, an insulating sheet
38 is sandwiched between the first holding member 30
and the end face at the negative X-axis direction side of
the rail 20. The second holding member 40 is fixed at the
pair of second screw holes 24 of the rail 20 by a pair of
screws 49. At this time, an insulating sheet 48 is sand-
wiched between the second holding member 40 and the
end face of the rail 20 at the positive X-axis direction side.
[0019] FIG. 4 is a perspective view illustrating an ex-
ample of the first holding member according to an em-
bodiment. The first holding member 30 includes a bottom
surface 31, a pair of screw holes 32, a pair of projecting
parts 33 and 34, and hole parts 35 and 36. The first hold-
ing member 30 is formed of a metal such as stainless
steel, for example.
[0020] The pair of screws 39 illustrated in FIG. 2 are
inserted into the pair of screw holes 32 and fixed at the
pair of first screw holes 23 of the rail 20. A hole part 35
is formed at the positive Y-axis direction side relative to
the pair of screw holes 32, preferably at approximately
the same position, in the Y-axis direction, as the pair of
projecting parts 33 and 34. The hole part 35 is inserted
into the projection 15 illustrated in FIG. 2. The feed part
50 illustrated in FIGS. 1 and 2 is inserted into a hole part
36. The feed part 50 receives power via a wiring line 51,
for example. The feed part 50 also supplies power to the
feed rails 22a and 22b by being connected to the feed
rails 22a and 22b via the hole part 36. In FIG. 3A and
FIG. 3B, the feed part 50 is omitted.
[0021] The pair of projecting parts 33 and 34 extend
from the bottom surface 31 in the positive X-axis direc-
tion. The pair of projecting parts 33 and 34 are continuous
with the bottom surface 31 and oppose each other in the
Z-axis direction. The pair of projecting parts 33 and 34
are formed by bending a sheet of metal, for example.
This causes the pair of projecting parts 33 and 34 to elas-
tically deform in the direction of the arrow illustrated in
FIG. 4.
[0022] Additionally, the projecting part 33 further in-
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cludes a pressing part 33a projecting in the negative Z-
axis direction. The pressing part 33a is formed by further
bending the projecting part 33, for example. In this case,
it is desirable that the pressing part 33a is not deformed
with respect to the projecting part 33. Similarly, the pro-
jecting part 34 further includes a pressing part 34b pro-
jecting in the positive Z-axis direction.
[0023] The pair of projecting parts 33 and 34 in the
present embodiment are formed so that a width W2 in
the Z-axis direction between the pair of projecting parts
33 and 34 illustrated in FIG. 4 is larger than a width W 1
in the Z-axis direction of the stationary frame 10 illustrated
in FIG. 3A. In this case, the pair of projecting parts 33
and 34 are deformed by applying force in the direction
of the arrow illustrated in FIG. 4 to the pressing parts 33a
and 34b. In the deformed state, the width W2 is smaller
than the width W 1. When the pressing force in the di-
rection of the arrow illustrated in FIG. 4 is lost, the press-
ing parts 33a and 34b project outward in the Z-axis di-
rection from the notch part 13 of the stationary frame 10.
In this case, the pressing parts 33a and 34b act as hooks
for the stationary frame 10, thereby suppressing move-
ment of the stationary frame 10 in the positive X-axis
direction. This suppresses the projection 15 of the sta-
tionary frame 10 from deviating from the hole part 35 of
the first holding member 30.
[0024] FIG. 5 is a perspective view illustrating an ex-
ample of the second holding member according to the
embodiment. The second holding member 40 includes
a main surface 41, a pair of screw holes 42, and a pair
of projecting parts 43 and 44. The second holding mem-
ber 40 is formed of a metal such as aluminum, for exam-
ple.
[0025] The pair of screw holes 42 are formed at the
main surface 41 of the second holding member 40. The
pair of screws 49 illustrated in FIG. 2 are inserted into
the pair of screw holes 42 and fixed at the pair of second
screw holes 24 of the rail 20. The pair of projecting parts
43 and 44 extend in the Z-axis direction from the main
surface 41 of the second holding member 40. The pair
of projecting parts 43 and 44 according to the present
embodiment are formed such that a width W3 in the Z-
axis direction between the pair of projecting parts 43 and
44 illustrated in FIG. 5 is larger than the width W1 in the
Z-axis direction of the stationary frame 10 illustrated in
FIG. 3A.
[0026] In the present embodiment, the rail 20 is mount-
ed at the stationary frame 10 from the negative Y-axis
direction side, as illustrated in FIGS. 3A and 3B. The rail
20 is mounted such that the pressing parts 33a and 34b
of the first holding member 30 fixed at the rail 20 are
inserted into the part 17 of the notch part 13 of the sta-
tionary frame 10.
[0027] In this case, the pair of projecting parts 33 and
34 are deformed by a force applied in the direction of the
arrow illustrated in FIG. 4 to the pressing parts 33a and
34b. In the deformed state, the width W2 is smaller than
the width W1. Thus, a portion of the pair of projecting

parts 33 and 34, excluding at least the pressing parts 33a
and 34b, is inserted between the pair of side walls 12 of
the stationary frame 10, as illustrated in FIG. 3B.
[0028] In addition, the projecting parts 43 and 44 of the
second holding member 40 fixed at the rail 20 are located
at the positive X-axis direction side from the end side at
the positive X-axis direction side of the pair of side walls
12 of the stationary frame 10, as illustrated in FIG. 3B.
[0029] The rail 20, with the first holding member 30 and
the second holding member 40 fixed, moves in the neg-
ative X-axis direction relative to the stationary frame 10
to be fixed at the stationary frame 10. FIG. 6 is a per-
spective view illustrating an example of the stationary
frame with the rail attached according to the embodiment.
While being attached at the stationary frame 10, the
pressing part 34b of the first holding member 30 fixed at
the rail 20 moves from a position of the part 17 of the
stationary frame 10 illustrated in FIG. 3B to a position of
the part 18 of the stationary frame 10 illustrated in FIG.
6. The other parts of the first holding member 30, includ-
ing the projecting part 34 but excluding the pressing part
34b, are not visible in FIG. 6.
[0030] In addition, while being attached at the station-
ary frame 10, the projecting part 44 of the second holding
member 40 fixed at the rail 20 engages with the engage-
ment groove 14 of the stationary frame 10, as illustrated
in FIG. 6. In this case, the main surface 41 of the second
holding member 40 and the end side in the positive X-
axis direction at the pair of side walls 12 of the stationary
frame 10 are approximately flush.
[0031] Additionally, the hole part 35 of the first holding
member 30 is inserted into the projection 15 of the sta-
tionary frame 10 as illustrated in FIGS. 7 and 8. FIG. 7
is a top view illustrating an example of the stationary
frame with the rail attached according to the embodiment.
FIG. 8 is a cross-sectional view illustrating an example
of the stationary frame with the rail attached according
to the embodiment. FIG. 8 illustrates the cross section
taken along line A-A in FIG. 7.
[0032] When detaching the rail 20 from the stationary
frame 10, the pressing parts 33a and 34b illustrated in
FIG. 7 are pressed in the direction of the arrow (Z-axis
direction) illustrated in FIG. 4 and the rail 20 is moved in
the positive X-axis direction. Then, with the rail 20 moved
to the position illustrated in FIG. 3B, the rail 20 can be
removed from the stationary frame 10 by moving the rail
20 in the negative Y-axis direction.
[0033] Thus, in the present embodiment, the rail 20
with the first holding member 30 and the second holding
member 40 fixed is fixed at the stationary frame 10 by
the projecting parts 33 and 34 and the pressing parts 33a
and 34b of the first holding member 30 and the projecting
parts 43 and 44 of the second holding member 40. Fur-
thermore, the projection 15 of the stationary frame 10 is
inserted into the hole part 35 of the first holding member
30. This firmly fixes the rail 20 to the stationary frame 10,
preventing the rail 20 from wobbling or falling off. The rail
20 to be mounted with the first holding member 30 and
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the second holding member 40 need not be provided with
unevenness or a hole portion for fixing at the stationary
frame 10. As a result, the rail 20, the first holding member
30 and the second holding member 40 can easily be
made the same color, thus improving the freedom of de-
sign and designability of the rail 20.
[0034] As described above, the fixing mechanism 2 ac-
cording to the present embodiment includes the rail 20
with an operation target 3 attached, the stationary frame
10 fixed at any of the wall surface, top surface or floor
surface, and the holding members 30, 40 for holding the
rail 20 at the stationary frame 10. In the stationary frame
10, a second recess 13 engaging with the holding mem-
ber 30 is formed in the first direction of the rail 20 extend-
ing. The holding member 30 is detachably fixed at the
first end part 27 of the rail 20 in the first direction. With
such a configuration, stability when the rail 20 is fixed at
the stationary frame 10 can be improved.
[0035] The housing 60 of the lighting apparatus 3 illus-
trated in FIG. 1 is attached at the rail 20 thus fixed at the
stationary frame 10. FIG. 9 is a plan view illustrating an
example of the lighting apparatus attached at the rail ac-
cording to the embodiment. FIG. 9 illustrates the lighting
system 1 in FIG. 1 as viewed from the negative Y-axis
direction side. As illustrated in FIG. 9, flange parts 26a
and 26b extending from the pair of side walls 21 inward
in the Z-axis direction are formed at the rail 20.
[0036] FIG. 10 is a perspective view illustrating an ex-
ample of the lighting apparatus according to the embod-
iment. FIG. 10 illustrates the lighting apparatus 3 as
viewed from the positive Y-axis direction side, that is, the
side attached at the rail 20. The housing 60 of the lighting
apparatus 3 is formed of a resin, for example. As illus-
trated in FIG. 10, the light body 71 of the lighting appa-
ratus 3 is rotatably coupled to the housing 60 via the
coupling part 79. In addition, the housing 60 includes a
pair of feed magnets 61a and 61b, a backup magnet 62,
screws 63a and 63b, hook parts 64a, 64b, 65a, 65b, and
side walls 66a and 66b. A slider 90 is inserted into the
housing 60 from the positive X-axis direction side. The
feed magnets 61a and 61b are examples of a magnet.
[0037] The pair of feed magnets 61a and 61b are at-
tracted to the pair of feed rails 22a and 22b, respectively,
with the lighting apparatus 3 attached at the rail 20. Thus,
the pair of feed magnets 61a and 61b attract the housing
60 of the lighting apparatus 3 to the rail 20 and supply
power from the feed rails 22a and 22b to the housing 60.
Note that the backup magnet 62 is attracted to the feed
rail 22b but does not supply electricity from the feed rail
22b to the housing 60. In addition, the coil springs 81a
and 81b illustrated in FIG. 10 are attached to the screws
63a and 63b.
[0038] The hook parts 64a, 64b, 65a, and 65b are
formed at the side walls 66a and 66b of the housing 60,
respectively, and project outward in the Z-axis direction
from the side walls 66a and 66b. The hook parts 64a,
64b, 65a and 65b extend in the Z-axis direction outward
of the flange parts 26a and 26b of the rail 20 illustrated

in FIG. 9. Thus, the hook parts 64a, 64b, 65a and 65b
prevent the lighting apparatus 3 from slipping out of the
rail 20 when the lighting apparatus 3 is attached at the
rail 20.
[0039] The hook parts 64a, 64b, 65a and 65b have
relatively higher elasticity compared to the side walls 66a
and 66b. Thus, when the lighting apparatus 3 is attached
at the rail 20, the hook parts 64a, 64b, 65a, 65b are elas-
tically deformed inward in the Z-axis direction, so that the
lighting apparatus 3 is attached at the rail 20.
[0040] Further, when the slider 90 is inserted into the
housing 60, deformation of the hook parts 64a, 64b, 65a,
and 65b inward in the Z-axis direction is suppressed by
the slider 90. In this case, when the lighting apparatus 3
is shifted in the negative Y-axis direction, the hook parts
64a, 64b, 65a, and 65b are caught on the flange parts
26a and 26b formed at the rail 20, and thus the lighting
apparatus 3 is less likely to fall off from the rail 20.
[0041] FIG. 11 is a perspective view illustrating an ex-
ample of the slider according to the embodiment. As il-
lustrated in FIG. 11, in the slider 90, projections 91a and
92a are formed at one end side (negative Z-axis direction
side) in the Z-axis direction. The projections 91b and 92b
are also formed at the opposite end side (positive Z-axis
direction side) in the Z-axis direction of the slider 90. The
projections 92a and 92b of the slider 90 fix the hook parts
65a and 65b from the inside in the Z-axis direction when
the slider 90 is inserted into the housing 60. Similarly,
the projections 91a and 91b of the slider 90 fix the hook
parts 64a and 64b from the inside in the Z-axis direction
when the slider 90 is inserted into the housing 60.
[0042] FIGS. 12A and 12B are enlarged perspective
views illustrating an example of the hook part of the slider
according to an embodiment. FIG. 12B illustrates the slid-
er 90 fully inserted into the housing 60, and FIG. 12A
illustrates the slider 90 partially pulled out in the positive
X-axis direction. As illustrated in FIGS. 12A and 12B, the
position of the projection 91a of the slider 90 in the Z-
axis direction is almost identical to the position of a face
64a1 on an inner side of the hook part 64a in the Z-axis
direction.
[0043] In the state illustrated in FIG. 12A, the projection
91a of the slider 90 is not in contact with the face 64a1
of the hook part 64a. Thus, the hook part 64a is elastically
deformed inward in the Z-axis direction. On the other
hand, as illustrated in FIG. 12B, when the slider 90 is
inserted into the housing 60, the projection 91a is in con-
tact with the face 64a1 of the hook part 64a. This sup-
presses inward elastic deformation of the hook part 64a
in the Z-axis direction.
[0044] FIG. 13 is a cross-sectional view illustrating an
example of the lighting apparatus attached at the rail ac-
cording to the embodiment. FIG. 13 illustrates a cross
section taken along line C-C in FIG. 9. As illustrated in
FIG. 13, the hook part 64a of the housing 60 is located
at the negative Z-axis direction side relative to the end
part of the flange part 26a of the rail 20. The hook part
64b of the housing 60 is located at the positive Z-axis
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direction side relative to the end part of the flange part
26b of the rail 20. That is, when the hook parts 64a and
64b are fixed by the projections 91a and 91b of the slider
90, even upon application of an external force to the light-
ing apparatus 3 toward the negative Y-axis direction side,
the hook parts 64a, 64b, 65a, and 65b are caught on the
flange parts 26a and 26b, thereby preventing the lighting
apparatus 3 from falling off the rail 20. When the lighting
apparatus 3 is removed from the rail 20, the hook parts
64a and 64b can be elastically deformed by partially pull-
ing the slider 90 out of the housing 60 as illustrated in
FIG. 12A. This allows the lighting apparatus 3 to be easily
removed from the rail 20.
[0045] Even in a case where the lighting apparatus 3
does not fall off from the rail 20, once the connection
between the feed rails 22a and 22b of the rail 20 and the
feed magnets 61a and 61b of the housing 60 is momen-
tarily lost, malfunction such as the lighting apparatus 3
turning off or flashing may be occur. Thus, in the present
embodiment, the malfunction of the lighting apparatus 3
is suppressed by providing, in addition to the feed mag-
nets 61a and 61b, the conductive coil springs 81a and
81b at the housing 60 of the lighting apparatus 3.
[0046] FIG. 14 is an enlarged perspective view illus-
trating an example of the lighting apparatus according to
the embodiment. FIG. 14 is an enlarged view of the por-
tion illustrated in a frame F1 in FIG. 10. As illustrated in
FIG. 14, the coil springs 81a and 81b are mounted at the
screws 63a and 63b of the housing 60, respectively. The
coil springs 81a and 81b are formed of a conductive metal
such as copper, for example. The coil springs 81a and
81b energize the feed rails 22a and 22b in a direction (Y-
axis direction) orthogonal to the feed rails 22a and 22b.
The coil springs 81a and 81b are each an example of a
conductive elastic body.
[0047] FIG. 15 is a cross-sectional view illustrating an
example of the lighting apparatus attached at the rail ac-
cording to the embodiment. FIG. 15 illustrates the cross
section taken along line B-B in FIG. 9. FIG. 16A is an
enlarged cross-sectional view illustrating an example of
the lighting apparatus attached at the rail according to
the embodiment. FIG. 16A is an enlarged view of the
portion illustrated in a frame F2 in FIG. 15. As illustrated
in FIG. 15 and FIG. 16A, the housing 60 of the lighting
apparatus 3 and the feed rail 22b are in contact with the
coil spring 81b in addition to the feed magnet 61b and
the backup magnet 62. The coil spring 81a, like the coil
spring 81b, also serves as a contact point with the feed
rail 22a. In this case, the coil spring 81b is compressed
in the negative Y-axis direction by the force of the feed
magnet 61b and the backup magnet 62 being attracted
to the feed rail 22b.
[0048] FIG. 16B is an enlarged cross-sectional view
illustrating an example of the lighting apparatus attached
at the rail according to the embodiment. FIG. 16B illus-
trates an external force applied to the lighting apparatus
3 illustrated in FIG. 16A, tilting the housing 60 of the light-
ing apparatus 3 to the negative Y-axis direction and the

positive X-axis direction. In the example illustrated in FIG.
16B, tilting of the housing 60 results in a gap G1 between
the feed magnet 61b and the feed rail 22b, thereby im-
pairing contact between the feed magnet 61b and the
feed rail 22b at a part C0 in FIG. 16A. In this case, the
lighting apparatus 3 may turn off or flash even when the
backup magnet 62 is in contact with the feed rail 22b.
However, in the present embodiment, contact between
the coil spring 81b and the feed rail 22b at a part C1 in
FIG. 16B is maintained by the force for the coil spring
81b compressed in the Y-axis direction to try to restore.
This maintains the power supply to the housing 60, so
that malfunction of the lighting apparatus 3 such as turn-
ing off or flashing is suppressed.
[0049] As described above, an electronic apparatus 3
according to the present embodiment includes a magnet
61a attracted to the rail 22a and receiving power from
the rail 22a, and a conductive elastic body 81a energizing
the rail 22a in a first direction (Y-axis direction) orthogonal
to the rail 22a. The conductive elastic body 81a is spaced
apart from the magnet 61a in the second direction (pos-
itive X-axis direction) of the rail 22a extending, and is
compressed in the first direction by the force of the mag-
net 61a being attracted to the rail 22a. Such a configu-
ration enables a stable power supply to the electronic
apparatus 3 to be maintained.
[0050] The lighting apparatus 3 attached at the rail 20
can change the direction of illumination by, for example,
changing the direction of the light body 71 of the lighting
apparatus 3. In the present embodiment, the light body
71 of the lighting apparatus 3 is rotatably supported by
the coupling part 79 as illustrated in FIG. 9 and FIG. 10,
and can be rotated from, for example, the direction illus-
trated in FIG. 9 and FIG. 10 (negative Y-axis direction)
to the direction illustrated in FIG. 17 (negative Y-axis di-
rection and positive X-axis direction). FIG. 17 is a per-
spective view illustrating an example of the lighting ap-
paratus with the tubular part and the light body rotated
according to the embodiment. In the examples illustrated
in FIG. 9, FIG. 10 and FIG. 17, the light body 71 can
rotate from the positive X-axis direction side to the neg-
ative X-axis direction side with the coupling part 79 as
the center.
[0051] Further, to control the light distribution, the tu-
bular part 70 mounted at the light body 71 of the lighting
apparatus 3 may be extended and contracted. In the tu-
bular part 70, for example, an inner screw 78 is formed
at the inner peripheral side. In this case, the position rel-
ative to the light body 71 is changed by turning the tubular
part 70 in the peripheral direction (the direction indicated
by the arrow in FIG. 17). In this case, when the tubular
part 70 rotates in the extending direction, the tubular part
70 may fall off from the light body 71.
[0052] Thus, the tubular part 70 and the light body 71
of the lighting apparatus 3 according to the present em-
bodiment includes a lock mechanism for limiting the
range of turning the tubular part 70 in the direction of
extending and contracting. FIGS. 18A and 18B are ex-
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ploded perspective views of the tubular part according
to the embodiment. As illustrated in FIG. 18A, the tubular
part 70 of the lighting apparatus 3 according to the
present embodiment is attached to the light body 71. The
tubular part 70 is formed of a metal such as aluminum,
for example. The light body 71 is formed of a metal such
as aluminum, for example. In the present embodiment,
a light source A2, for example, a light emitting diode
(LED) is mounted at a substrate A1. The substrate A1 is
placed at the light body 71.
[0053] Inner screws 74 and 78, for example, are
formed at the inner peripheral surface of the tubular part
70. An outer screw 72 is formed at the outer peripheral
surface of the light body 71. The outer screw 72 is
screwed to the inner screw 78 formed at the tubular part
70 to fix the tubular part 70 to the light body 71. Addition-
ally, as illustrated in FIG. 18B, at the inner peripheral
surface forming the inner screw 78 of the tubular part 70,
a first recess 75 constituting a lock mechanism B0 to be
described later is further formed. Note that the light body
71 is an example of a rotating body.
[0054] In addition, an opening 73 is formed at the outer
peripheral part of the light body 71 including the outer
screw 72, as illustrated in FIG. 19. FIG. 19 is a cross-
sectional perspective view illustrating an example of the
light body with a lock mechanism placed according to the
embodiment. FIG. 19 illustrates the cross-sectional per-
spective view at a cross section S1 of the light body 71
in FIG. 18A. The parts illustrated by the broken lines in
FIG. 19 correspond to a holder B1, a plate spring B2, a
rocking shaft B3, a roller B4, a stopper B5 and a pressing
part B6, constituting the lock mechanism B0. The lock
mechanism B0 in the present embodiment includes the
first recess 75 formed at the tubular part 70 and the holder
B1 to the pressing part B6 arranged in the light body 71.
In the present embodiment, the holder B1 to the pressing
part B6 constituting the lock mechanism B0 are posi-
tioned near the opening 73 of the light body 71, as illus-
trated in FIG. 19.
[0055] The holder B1 holds the roller B4. The holder
B1 is formed of a resin, for example. The plate spring B2
energizes the pressing part B6 outward in the radial di-
rection of the light body 71. In the example illustrated in
FIG. 19, the plate spring B2 energizes the pressing part
B6 in the negative Z-axis direction. The rocking shaft B3
fits into the light body 71, for example, and rockably sup-
ports the holder B1. The rocking shaft B3 is formed of a
metal such as stainless steel, for example. Note that the
holder B1 is an example of a member holding a rotating
member, and the plate spring B2 is an example of an
energizing part.
[0056] The roller B4 is exposed outward in the radial
direction more than the outer screw 72 formed at the
outer peripheral surface of the light body 71 through the
opening 73. The roller B4 rotatably in contact with the
inner peripheral surface of the tubular part 70. In the
present embodiment, the roller B4 is pressed against the
inner peripheral surface of the tubular part 70 by being

energized by the pressing part B6. The roller B4 is
formed, for example, of nickel-plated brass. Note that the
roller B4 is an example of a rotating member.
[0057] The stopper B5 serves as a detent of the tubular
part 70 by being caught in the first recess 75 of the tubular
part 70, as will be explained later. The pressing part B6
presses the holder B1 holding the roller B4 outward in
the radial direction by being energized by the plate spring
B2. The wobble of the tubular part 70 is suppressed by
the friction force generated between the roller B4 pressed
outward in the radial direction and the inner screw 78 of
the tubular part 70. The stopper B5 is an example of a
protruding part.
[0058] FIG. 20 is a perspective view illustrating an ex-
ample of extension and contraction of the tubular part
according to the embodiment. FIG. 20(a) illustrates a
state before the extension of the tubular part 70, and FIG.
20(b) illustrates a state after maximum extension of the
tubular part 70. In the state illustrated in FIG. 20(a), the
rotation extending the tubular part 70 is not locked, and
in the state illustrated in FIG. 20(b), the rotation extending
the tubular part 70 is locked. In addition, in the Y-axis
direction, the position of the light body 71 at the E-E line
in FIG. 20(a) and the position of the light body 71 at the
F-F line in FIG. 20(b) are approximately the same as the
position illustrated in the cross section S1 of the light
body 71 (the position illustrated in FIG. 19). That is, in
the example illustrated in FIG. 20, the position of the light
body 71 illustrated in FIG. 20(b) has not changed from
the position of the light body 71 illustrated in FIG. 20(a),
and only the position of the tubular part 70 in the Y-axis
direction has changed.
[0059] FIG. 21 is a cross-sectional view illustrating an
example of the movement of a stopper according to an
embodiment. FIG. 21(a) illustrates a cross section taken
along line E-E in FIG. 20, and FIG. 21(b) illustrates a
cross section taken along line F-F in FIG. 20. That is,
FIG. 21(a) illustrates the unlocked state of the rotation
extending the tubular part 70, corresponding to FIG.
20(a), and FIG. 21(b) illustrates the locked state of the
rotation extending the tubular part 70, corresponding to
FIG. 20(b).
[0060] FIGS. 22A and 22B are enlarged cross-section-
al views illustrating an example of the movement of the
stopper according to the embodiment. FIG. 22A is an
enlarged view of the portion relating to the lock mecha-
nism B0 in the unlocked state of the rotation extending
the tubular part 70, that is, the portion indicated by the
frame F3 in FIG. 21(a). FIG. 22B is an enlarged view of
the portion relating to the lock mechanism B0 in the
locked state of the rotation extending the tubular part 70,
that is, the portion indicated by the frame F4 in FIG. 21(b).
[0061] As illustrated in FIG. 22A, in the present em-
bodiment, a position X1 of the rocking shaft B3 in the X-
axis direction is located at the positive X-axis direction
side relative to a center X4 in the X-axis direction of the
holder B 1 illustrated in FIG. 22A. On the other hand, a
position X6 of the pressing part B6 in the X-axis direction
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is located at the negative X-axis direction side relative to
the center X4 in the X-axis direction of the holder B 1
illustrated in FIG. 22A. In this case, when the pressing
part B6 is pressed by the plate spring B2, the holder B 1
swings in the direction indicated by the arrow R1 with the
rocking shaft B3 as the center, as illustrated in FIG. 22B.
Consequently, as illustrated in FIG. 22B, a corner B9 of
the holder B 1 swings in the direction indicated by the
arrow V2 (positive Z-axis direction), while the stopper B5
swings in the direction indicated by the arrow V1 (nega-
tive Z-axis direction). As illustrated in FIG. 22A, for ex-
ample, the roller B4 is positioned near the center X4 in
the X-axis direction of the holder B1.
[0062] FIG. 23 is an enlarged cross-sectional view il-
lustrating an example of the tubular part according to the
embodiment. FIG. 23 illustrates a cross section taken
along line F-F in FIG. 20. As illustrated in FIG. 23, the
first recess 75 formed at the inner peripheral surface of
the tubular part 70 includes a curved part 7A and a step
part 7B. Note that the curved part 7A is an example of a
first part and the step part 7B is an example of a second
part.
[0063] The curved part 7A is formed so that an inter-
mediate part 7C of the first recess 75, and a part 7D
adjacent to the curved part 7A at the inner peripheral
surface of the tubular part 70, are smoothly connected.
On the other hand, the step part 7B is formed to discon-
tinuously connect the intermediate part 7C of the first
recess 75 and a part 7E adjacent to the step part 7B at
the inner peripheral surface of the tubular part 70. The
curved part 7A and the step part 7B are formed at oppo-
site sides to each other in the peripheral direction, sand-
wiching the intermediate part 7C.
[0064] In this case, when the roller B4 rotates in the
direction indicated by an arrow R3, the tubular part 70
rotates smoothly with respect to the light body 71 be-
cause the corner B9 swinging in the direction indicated
by the arrow V2 in FIG. 22B does not make contact with
the curved part 7A of the tubular part 70 or the adjacent
part 7D. On the other hand, when the roller B4 rotates in
the direction indicated by an arrow R2, the stopper B5
swinging in the direction indicated by the arrow V1 is
caught on the step part 7B of the first recess 75, and thus
rotation of the tubular part 70 with respect to the light
body 71 is suppressed. That is, the lock mechanism B0
including the first recess 75 and the roller B4 serves as
a detent for the tubular part 70.
[0065] As described above, the electronic apparatus 3
according to the present embodiment includes the rotat-
ing body 71 with the outer screw 72 formed at the outer
peripheral surface, and the tubular part 70 with the inner
screw 78 formed at the inner peripheral surface and
screwed with the outer screw 72 of the rotating body 71.
The opening 73 is formed at the outer peripheral surface
of the rotating body 71. The rotating body 71 further in-
cludes the rotating member B4 exposed outward in the
radial direction from the opening 73 and rotatably in con-
tact with the inner peripheral surface of the tubular part

70. The first recess 75 suppressing rotation of the rotating
member B4 is further formed at the inner peripheral sur-
face of the tubular part 70. Such a configuration enables
the tubular part to be stably held.
[0066] Further, control of light distribution by the light-
ing apparatus 3 can be achieved by attaching a lens or
a filter to the tubular part 70 or the light body 71. FIG. 24
is a cross-sectional view illustrating an example of the
tubular part according to the embodiment. FIG. 25 is an
exploded perspective view illustrating an example of a
cross section of the tubular part according to the embod-
iment. FIG. 24 illustrates a cross section taken along line
D-D in FIG. 9. As illustrated in FIG. 24 and FIG. 25, a
flange part 76 is further formed at the tubular part 70
according to the present embodiment. Additionally, a lens
A4 and a lens holder A3 are mounted at the tubular part
70. At the lens holder A3, for example, an outer screw is
formed. In this case, the lens holder A3 is mounted at
the tubular part 70 by being screwed into the inner screw
78 formed at the tubular part 70. In the present embod-
iment, the lens A4 is mounted at the tubular part 70 by
being sandwiched between the lens holder A3 and the
flange part 76 of the tubular part 70 in the Y-axis direction.
[0067] In addition, as illustrated in FIG. 24 and FIG.
25, a hood A5 and a filter A6 are further mounted at the
tubular part 70 according to the present embodiment. At
the hood A5, for example, an outer screw is formed. In
this case, the hood A5 is mounted at the tubular part 70
by being screwed into the inner screw 74 formed at the
tubular part 70. In the present embodiment, the filter A6
is mounted at the tubular part 70 by being sandwiched
between the flange part 76 of the tubular part 70 and the
hood A5 in the Y-axis direction.
[0068] According to the configuration described above,
the lens or filter used for controlling the light distribution
of the lighting apparatus 3 can be easily attached to and
detached from the lighting apparatus 3. For example,
when replacing or removing the filter A6, the hood A5
screw-locked to the tubular part 70 is only required to be
removed as illustrated in the exploded view of FIG. 25.
FIG. 26 is a cross-sectional view illustrating an example
of the tubular part with the filter removed according to
the embodiment. According to such a configuration, the
lens A4 is sandwiched between the lens holder A3 and
the flange part 76, and the filter A6 is sandwiched be-
tween the flange part 76 and the hood A5, so that wob-
bling of a mounted lens, filter, or the like can be sup-
pressed.

First Modification

[0069] The configurations of the present embodiment
have been described above, but the embodiment is not
limited to these configurations. For example, the plate
spring B2 of the lock mechanism B0 illustrated in FIG.
19 and FIG. 21 is an example of an elastic body energiz-
ing the pressing part B6 and can be achieved by another
elastic member such as a coil spring or rubber. Further,
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a ball bearing or the like may be used instead of the roller
B4.
[0070] Additionally, the elastic body used in the con-
figuration to maintain the power supply, as described with
reference to FIGS. 14 to 16B, is not limited to the coil
springs 81a and 81b illustrated in FIG. 14. For example,
a conductive plate spring may be used as the elastic
body. FIG. 27 is an enlarged perspective view illustrating
an example of a lighting apparatus including a plate
spring according to the first modification. The lighting ap-
paratus 4 according to the present modification differs
from the lighting apparatus 3 illustrated in FIG. 14 in in-
cluding plate springs 82a and 82b as illustrated in FIG.
27 in place of the coil springs 81a and 81b.
[0071] As illustrated in FIG. 27, the plate springs 82a
and 82b are attached to the housing 60 by, for example,
the screws 63a and 63b, respectively. The plate spring
82a includes a first projecting part 83a and a second pro-
jecting part 84a. Similarly, the plate spring 82b includes
a first projecting part 83b and a second projecting part
84b. The plate springs 82a and 82b are formed of a con-
ductive metal such as copper, for example.
[0072] The plate springs 82a and 82b, similar to the
coil springs 81a and 81b, are contact points with the feed
rails 22a and 22b, respectively. FIG. 28 is an enlarged
cross-sectional view illustrating an example of the lighting
apparatus according to the first modification. FIG. 28 il-
lustrates a cross section taken along line G-G in FIG. 27.
When the lighting apparatus 4 is attached to the rail 20,
the first projecting part 83b and the second projecting
part 84b of the plate spring 82b illustrated in FIG. 28 are
compressed in the negative Y-axis direction by the force
of the feed magnet 61b and the backup magnet 62 being
attracted to the feed rail 22b, similar to the coil spring
81b. For example, the first projecting part 83b and the
second projecting part 84b project in the positive Y-axis
direction with respect to the feed magnet 61b by a height
H1 before the lighting apparatus 4 is attached to the rail
20. However, after the lighting apparatus 4 is attached
to the rail 20, the first projecting part 83b and the second
projecting part 84b are compressed such that the height
in the positive Y-axis direction is approximately the same
as the feed magnet 61b.
[0073] As illustrated in FIGS. 14 to 16B, the energizing
force possessed by the coil springs 81a and 81b main-
tains contact between the lighting apparatus 3 and the
feed rails 22a and 22b according to the embodiment.
However, the energizing force, when too large, affects
the attraction force between the lighting apparatus 3 and
the feed rail 22b by the feed magnet 61b and the backup
magnet 62. Thus, in the present modification, by using
the plate springs 82a and 82b as illustrated in FIG. 28,
the energizing force acting on the feed rails 22a and 22b
can be easily adjusted appropriately.

Second Modification

[0074] Further, in FIG. 28, the configuration including

the plate spring 82b having two projecting parts 83b and
84b is described, but the number of projecting parts may
be changed to adjust the energizing force. FIG. 29 is an
enlarged perspective view illustrating an example of a
lighting apparatus including a plate spring according to
a second modification. A lighting apparatus 5 illustrated
in FIG. 29 includes a plate spring 85a including a pro-
jecting part 86a and a plate spring 85b including a pro-
jecting part 86b. As illustrated in FIG. 29, the projecting
parts 86a and 86b may be alternately arranged in the X-
axis direction. Thus, by changing the number of project-
ing parts provided at the plate spring and the positions
of the projecting parts, the energizing force by the plate
spring can be adjusted more appropriately.
[0075] Additionally, as illustrated in FIG. 16B, when
contact between the feed magnet 61b and the feed rail
22b is impaired, the energizing force required for the elas-
tic body to maintain contact with the feed rail 22b depends
on the distance between the feed magnet 61b and the
elastic body. For example, as illustrated in FIG. 28, the
larger a distance L1 between the feed magnet 61b and
the second projecting part 84b of the plate spring 82b,
the smaller the energizing force required to maintain con-
tact between the elastic body and the feed rail 22b. The
larger the distance L1, the smaller the amount of dis-
placement of each elastic body when the feed magnet
61a or 61b separates from the feed rail 22a or 22b. In
addition, the component force of the energizing force of
the elastic body to the feed magnet 61a and the backup
magnet 62 also varies according to the distance L1.

Third Modification

[0076] Thus, as illustrated in FIG. 30 and below, a plate
spring with a longer distance from the feed magnet 61b
to the projecting part may be used. FIG. 30 is a perspec-
tive view illustrating an example of a lighting apparatus
according to a third modification. FIGS. 31A and 31B are
enlarged perspective views illustrating examples of a
plate spring according to the third modification. FIGS.
31A and FIG. 31B are enlarged views of the portion in-
dicated by the frame F5 of FIG. 30. FIG. 32 is a side view
illustrating an example of the lighting apparatus accord-
ing to the third modification. As illustrated in FIG. 30, plate
springs 87a and 87b in the present modification are also
attached to the housing 60 by, for example, the screws
63a and 63b, respectively. The plate springs 87a and
87b are also formed of a conductive metal such as cop-
per, for example.
[0077] The plate springs 87a and 87b are formed to
have lengths in the X-axis direction larger than the other
plate springs illustrated in the other modifications. The
plate springs 87a and 87b include projecting parts 88a
and 88b, and tip parts 89a and 89b to be described below,
respectively. In the present modification, a distance L2
from the feed magnet 61a to the projecting part 88a be-
comes larger than the distance in other embodiments
and modifications, as illustrated in FIG. 32. In the present
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modification, the distance L2 is preferably greater than
1/3 of the gap (magnet pitch) between the feed magnet
61b and the backup magnet 62 in the positive X-axis
direction of a lighting apparatus 6, for example, to equal-
ize the component forces of the feed magnet 61b and
the backup magnet 62. In addition, it is preferable that
the distance L2 be as close as possible to the length of
the magnet pitch in the lighting apparatus 6, that is, the
position of a projecting part 88 serving as the tip of the
elastic body be closer to the backup magnet 62. This
reduces the displacement amount of the tip of the pro-
jecting part 88 in the Y-axis direction, thereby reducing
the load fluctuation at the contact portion between the
projecting part 88 and the feed rail 22a or 22b. As a result,
variation in the contact pressure of the projecting part 88
with respect to the feed rail 22a or 22b is also reduced,
so that the margin for ensuring conduction at the feed
magnet 61a or 61b can be increased.
[0078] The projecting part 88a of the plate spring 87a
illustrated in FIG. 32, like other modifications, is com-
pressed in the negative Y-axis direction by the force of
the feed magnet 61a being attracted to the feed rail 22a
when the lighting apparatus 6 is attached to the rail 20.
For example, before the lighting apparatus 6 is attached
to the rail 20, the projecting part 88a projects in the pos-
itive Y-axis direction by a height H2 with respect to the
feed magnet 61a, as illustrated in FIG. 30 and FIG. 31A.
Then, after the lighting apparatus 6 is attached to the rail
20, the projecting part 88a is compressed such that the
height in the positive Y-axis direction is approximately
the same as the feed magnet 61a, as illustrated in FIG.
31B. That is, the plate spring 87a and the projecting part
88a change from the state of 87a2 and 88a2 to the state
of 87a1 and 88a1.
[0079] As illustrated in FIG. 32, the height H2 between
the feed magnet 61a and the projecting part 88a before
the lighting apparatus 6 is attached to the rail 20 in the
present modification is smaller than the height H1 be-
tween the feed magnet 61b and the projecting part 84b
before the lighting apparatus 4 is attached to the rail 20
according to the first modification illustrated in FIG. 28.
Thus, by increasing the distance L2 between the feed
magnet 61a and the projecting part 88a, the displace-
ment amount of the projecting part 88a in the Y-axis di-
rection can be reduced.
[0080] The projecting part 88a of the plate spring 87a
projects in the negative Y-axis direction, for example,
from an opening 96a formed at a slider 95 illustrated in
FIG. 33A and FIG. 33B. In the present modification, the
tip part 89a of the plate spring 87a may come into contact
with the slider 95 in the Y-axis direction. FIG. 33A and
FIG. 33B are perspective views illustrating an example
of a slider according to the third modification. As illustrat-
ed in FIG. 33A and FIG. 33B, the slider 95 according to
the present modification differs from the slider 90 accord-
ing to the embodiment in including the openings 96a and
96b, moving parts 97a and 97b, and suppressing parts
98a and 98b.

[0081] The moving part 97a of the slider 95 is formed
to be movable in the X-axis direction. When the projecting
part 88a of the plate spring 87a projects from the opening
96a, the moving part 97a clamps the projecting part 88a
between the moving part 97a and the suppressing part
98a by moving in the positive X-axis direction. In this
case, the suppressing part 98a comes into contact with
the tip part 89a of the plate spring 87a from the positive
Y-axis direction side. Thus, the suppressing part 98a sup-
presses the tip part 89a from deforming or moving in the
positive Y-axis direction. The same is true for the moving
part 97b and the suppressing part 98b of the slider 95.

Fourth Modification

[0082] FIG. 34A to FIG. 34C are enlarged perspective
views illustrating an example of the positional relationship
between the plate spring and the slider according to the
third modification. As illustrated in FIG. 34A, the project-
ing part 88a of the plate spring 87a projects in the positive
Y-axis direction from the opening 96a of the slider 95.
Then, by compression in the negative Y-axis direction,
the projecting part 88a changes from the state of 88a2
to the state of 88a1 as illustrated in FIG. 34B. Then, when
the moving part 97a of the slider 95 moves in the negative
X-axis direction, the projecting part 88a is sandwiched
between the moving part 97a and the suppressing part
98a of the slider 95, as illustrated in FIG. 34C. In this
case, the tip part 89a of the plate spring 87a illustrated
in FIG. 34B is suppressed from deforming or moving in
the positive Y-axis direction by the suppressing part 98a
of the slider 95.
[0083] Thus, in the present modification, even when a
force in the positive Y-axis direction (force to remove the
plate spring 87a from the housing 60) is applied to the
plate spring 87a, the deformation of the plate spring 87a
and the projecting part 88a in the negative Y-axis direc-
tion is suppressed.
[0084] In the above embodiment and each modifica-
tion, a configuration using a conductive elastic body to
maintain contact with the feed rails 22a and 22b has been
described, but no limitation is intended, and the config-
uration may be one displacing the feed magnets 61a and
61b. FIG. 35 is a perspective view illustrating an example
of a lighting apparatus according to a fourth modification.
As illustrated in FIG. 35, the housing 60 of a lighting ap-
paratus 7 according to the present modification includes
a suspension D0a instead of the conductive elastic body
according to the embodiment and each of the other mod-
ifications. The suspension D0a is formed of a conductive
metal such as copper, for example. The suspension D0a
according to the present modification is also attached to
the housing 60 by, for example, the screw 63a. In the
following, a configuration including the suspension D0a
holding the feed magnet 61a will be described, but a con-
figuration including a suspension D0b holding the feed
magnet 61a may be further included.
[0085] FIG. 36A is an enlarged perspective view illus-
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trating an example of a lighting apparatus before the feed
magnet is displaced according to the fourth modification.
FIG. 37A is a cross-sectional view illustrating an example
of the displacement of a magnet according to the fourth
modification. FIG. 36A is an enlarged view of the portion
indicated by the frame F7 in FIG. 35. FIG. 37A illustrates
a cross section taken along line H-H in FIG. 35. As illus-
trated in FIG. 36A and FIG. 37A, the suspension D0a
includes an opening D1a, a tip part D2a, and a side face
part D3a.
[0086] In the present modification, the surface at the
positive Y-axis direction side of a protruding part 61a1 of
the feed magnet 61a is in contact with the tip part D2a
of the suspension D0a. In addition, a limiter 69 suppress-
ing displacement of the suspension D0a in the positive
Y-axis direction is formed at the housing 60 according to
the present modification.
[0087] In the present modification, the feed magnet
61a is displaceable or rotatable in the Y-axis direction
while maintaining contact with the housing 60. For ex-
ample, even when the lighting apparatus 7 tilts or moves
toward the negative Y-axis direction side, the position of
the feed magnet 61a does not change due to the attrac-
tion force with respect to the feed rail 22a. That is, the
feed magnet 61a is relatively displaced with respect to
the lighting apparatus 7 when the lighting apparatus 7
tilts or moves.
[0088] FIG. 36B is an enlarged perspective view illus-
trating an example of a lighting apparatus with the feed
magnet displaced according to the fourth modification.
FIG. 37B is a cross-sectional view illustrating an example
of the displacement of the magnet according to the fourth
modification. FIG. 37B illustrates a cross section taken
along line I-I in FIG. 35. As illustrated in FIG. 36B and
FIG. 37B, the feed magnet 61a displaced in the negative
Y-axis direction presses the suspension D0a in the neg-
ative Y-axis direction. On the other hand, since the side
face part D3a of the suspension D0a makes contact with
the limiter 69, the displacement of the suspension D0a
in the negative Y-axis direction is suppressed. This limits
the displacement width and displacement angle of the
feed magnet 61a pressing the suspension D0a.
[0089] In the present modification, since it is necessary
to balance the magnet holding force and the load of the
suspension D0a (suspension force), it is desirable to set
the magnet holding force greater than the suspension
force. In the present modification, the suspension force
can be adjusted by the shape of the suspension D0a, but
also by adjusting the plate thickness of the suspension
D0a. In addition, since a separate conductive elastic body
is not required, the number of parts of the housing 60
can be reduced.

Fifth Modification

[0090] The lighting apparatus 3 according to the em-
bodiment may be provided with a switch or the like for
manually controlling the light distribution. FIG. 38 is a

perspective view illustrating an example of a lighting ap-
paratus according to a fifth modification. As illustrated in
FIG. 38, a lighting apparatus 8 according to the modifi-
cation further includes a dial 6A.
[0091] Although the stationary frame 10 according to
the present embodiment is described using an example
attached at the ceiling CL, the stationary frame 10 may
be attached at other objects, such as a floor or a wall
surface. Also, the tubular part 70 and the light body 71
may further include another lock mechanism to lock ro-
tation in the direction shortening the tubular part 70, in
addition to the lock mechanism B0.
[0092] For example, FIG. 10 illustrates a configuration
of the electronic apparatus 3 including one backup mag-
net 62, but the electronic apparatus 3 may include no
backup magnet, or may include two or more backup mag-
nets.
[0093] Embodiments and modifications of the present
disclosure have been described, but the present inven-
tion is not limited to these embodiments and modifica-
tions and can be variously modified without departing
from the gist of the present invention. Various modifica-
tions within a scope not departing from the gist are in-
cluded in the technical scope of the present invention,
and this is obvious to a person having skill in the art from
the description of the claims.

Reference Signs List

[0094] 1 Lighting system, 2 Fixing mechanism, 3, 4, 5,
6, 7, 8 Lighting apparatus (electronic apparatus), 10 Sta-
tionary frame, 11 Top plate, 12 Side wall, 13 Notch part,
14 Engagement groove, 15 Projection, 16 Opening, 19
Self-tapping screw, 20 Rail, 21 Side wall, 22 (22a, 22b)
feed rail, 23, 24 Screw hole, 25 Top plate, 26 (26a, 26b)
Flange part, 27, 28 End part, 30 First holding member,
31 Bottom surface, 32, 42 Screw hole, 33, 34 Projecting
part, 33a, 34b Pressing part, 35 Hole part, 36 Hole part,
38, 48 Insulating sheet, 39, 49 Screw, 40 Second holding
member, 41 Main surface, 43, 44 Projecting part, 50 Feed
part, 51 Wiring line, 60 Housing, 61a, 61b Feed magnet,
62 Backup magnet, 63a, 63b Screw, 64a, 64b, 65a, 65b
Hook part,70 Tubular part, 71 Light body, 79 Coupling
part, 81 (81a, 81b) Coil spring, 82a, 82b, 85a, 85b, 87a,
87b Plate spring, 90, 95 Slider, 91a, 91b, 92a, 92b Pro-
jection, A1 Substrate, A2 Light source, A3 Lens holder,
A4 Lens, A5 Hood, A6 Filter, B0 Lock mechanism, B1
Holder, B2 Plate spring, B3, Rocking shaft, B4 Roller, B5
Stopper, B6 Pressing part, D0a Suspension, CL Ceiling

Claims

1. An electronic apparatus comprising:

a rotating body having an outer screw formed at
an outer peripheral surface; and
a tubular part having an inner screw formed at
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an inner peripheral surface, the inner screw be-
ing screwed with the outer screw of the rotating
body,
wherein
an opening is formed at the outer peripheral sur-
face of the rotating body,
the rotating body further includes a rotating
member exposed outward in a radial direction
from the opening and rotatably in contact with
the inner peripheral surface of the tubular part,
and
a first recess suppressing rotation of the rotating
member is further formed at the inner peripheral
surface of the tubular part.

2. The electronic apparatus according to claim 1,
wherein
the first recess includes:

a first portion continuously connected with an-
other portion of the inner peripheral surface; and
a second portion located at a side opposite to
the first portion in the peripheral direction and
including a step formed between the second por-
tion and another portion of the inner peripheral
surface.

3. The electronic apparatus according to claim 2,
wherein

the rotating body further includes an energizing
part configured to energize the rotating member
outward in the radial direction, and
the rotating member is pressed against the inner
peripheral surface of the tubular part by the en-
ergizing part.

4. The electronic apparatus according to claim 3,
wherein
a member holding the rotating member, when swung
by the energizing part, is rotatably supported in a
manner that a portion opposing the second portion
of the first recess is further outward in the radial di-
rection than a portion opposing the first portion of
the first recess.

5. The electronic apparatus according to any one of
claims 2 to 4, wherein

the member holding the rotating member in-
cludes a protruding part projecting outward in
the radial direction at the portion opposing the
first portion of the first recess, and
the rotation of the rotating member is sup-
pressed by the protruding part being caught on
the step formed at the second portion.

6. The electronic apparatus according to any one of

claims 1 to 5, comprising:

a magnet attracted to a rail and receiving power
from the rail; and
a conductive elastic body energizing the rail in
a first direction orthogonal to the rail,
wherein
the conductive elastic body is placed at a posi-
tion separated from the magnet in a second di-
rection of the rail extending and is compressed
in the first direction by a force of the magnet
being attracted to the rail.

7. The electronic apparatus according to claim 6,
wherein
the conductive elastic body is a plate spring or a coil
spring.

8. The electronic apparatus according to claim 6 or 7,
wherein
the energizing force by the conductive elastic body
to energize the rail in the first direction is smaller than
the force of the magnet being attracted to the rail.

9. A fixing mechanism comprising:

a rail to be attached with the electronic appara-
tus according to any one of claims 1 to 8;
a stationary frame fixed at any one of a wall sur-
face, a top surface or a floor surface; and
a holding member holding the rail at the station-
ary frame,
wherein
a second recess engaging with the holding
member is formed at the stationary frame in a
first direction of the rail extending, and
the holding member is detachably fixed at an
end part of the rail in the first direction.

10. The fixing mechanism according to claim 9, wherein
the holding member includes:

a first holding member detachably fixed at a first
end part of the rail in the first direction and in-
cluding a pair of projecting parts symmetrically
formed in a second direction intersecting the first
direction, the pair of projecting parts projecting
in a direction from the first end part to a second
end part in the first direction; and
a second holding member detachably fixed at
the second end part at a side opposite to the
first end part of the rail in the first direction and
including a projection extending in the second
direction.

11. The fixing mechanism according to claim 10, wherein
the first holding member and the second holding
member are fixed at the rail by a screw.
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12. The fixing mechanism according to claim 10 or 11,
wherein

a gap of the pair of projecting parts in the second
direction at the first holding member is greater
than a width of the stationary frame in the second
direction, and
the pair of projecting parts elastically deform in
the second direction.

13. The fixing mechanism according to any one of claims
10 to 12, wherein
the second recess includes:

a notch part engaging with the pair of projecting
parts of the first holding member; and
an engagement part engaging with the projec-
tion of the second holding member formed at an
end part of the stationary frame in the first direc-
tion.

14. The fixing mechanism according to any one of claims
10 to 13, wherein

a projecting part projecting in the first direction
in a direction from the first end part to the second
end part is further formed at the stationary frame,
and
a hole part accepting insertion of the projecting
part is further formed at the first holding member.
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