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(54) Lighting apparatus

(57) A lighting apparatus (1) includes: an apparatus
body (3) that is attached to a ceiling (2); and a light emitter
unit (4) which is provided attachable and detachable un-
der the apparatus body (3) and includes: a light emitter
substrate (10) that includes a light emitting element (11);
a power supply device (12) that is connected to the light
emitter substrate (10); a translucent cover (5) that covers
a lower part of the light emitter substrate (10) and trans-
mits light irradiated from the light emitting element (11);
and a pair of biasing members (16) that is arranged on
an top face opposite to the translucent cover (5) in the
light emitter unit (4) putting a position of a center of gravity
of the light emitter unit (4) therebetween, each of the pair
of biasing members (16) being a torsion spring including
a coil part (17) that is wound in a cylindrical form and a
pair of arm parts (18) that is extending from both ends of
the coil part (17), the pair of biasing members (16) being
arranged with center axes of the coil parts (17) parallel
to each other, the pair of biasing members (16) being
respectively attachable to and detachable from spring
receiving pieces (6) provided on the apparatus body (3).
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a lighting ap-
paratus attached to a ceiling part.
[0002] In JP-A-H6-309912, a configuration is disclosed
in which "a lighting fixture body 1 is installed as embedded
in a ceiling part, and a body frame part 2 is fixed to the
lighting fixture body 1, and the lighting fixture body 1 and
the body frame part 2 are locked by locking means 31 to
34 which are springs. Further, one-side ends of the lock-
ing means 31 to 34 are fixed toward the body frame part
2, and the other ends of the locking means 31 to 34 are
formed toward the lighting fixture body 1 as being attach-
able and detachable; avoiding means 41 to 48 are pro-
vided to prevent the locking means 31 to 34 from abutting
on ceiling constituent members when the lighting fixture
body 1 and the body frame part 2 are locked by the locking
means 31 to 34".

SUMMARY OF THE INVENTION

[0003] In the configuration disclosed in JP-A-
H6-309912, the body frame part 2 detachable while being
hung down from the lighting fixture body 1 fixed to the
ceiling part by the locking means 31 to 34 is not a light
emitter unit including light emitting elements or light emit-
ters, and a total of four sets of the locking means (kick
springs as biasing means) 31 to 34 are provided along
two sides of the body frame part 2 as two sets each on
a side surface. Further, when the body frame part 2 is
attached to the lighting fixture body 1, the locking means
31 to 34 are sequentially inserted one by one into the
avoiding means 41 to 48, which are long narrow slits,
and therefore attaching operation of the kick springs is
required four times, which is troublesome and becomes
a problem to be solved.
[0004] In view of the foregoing problem, it is an object
of the present invention to provide a lighting apparatus
with which attaching operation of a light emitter unit is
facilitated.
[0005] To attain the above object, a configuration de-
scribed in claims is, for example, adopted.
[0006] As an example, it includes an apparatus body
that is attached to a ceiling; and a light emitter unit which
is provided attachable and detachable under the appa-
ratus body and has a light emitter substrate that includes
a light emitting element, a power supply device that is
connected to the light emitter substrate, a translucent
cover that covers a lower part of the light emitter substrate
and transmits light irradiated from the light emitting ele-
ment, and a pair of biasing members that is arranged on
an top face opposite to the translucent cover in the light
emitter unit putting a position of the center of gravity of
the light emitter unit therebetween, each of the pair of
biasing members being a torsion spring including a coil
part that is wound in a cylindrical form and a pair of arm

parts that is extending from both ends of the coil part, the
pair of biasing members being arranged with center axes
of the coil parts parallel to each other, the pair of biasing
members being respectively attachable to and detacha-
ble from spring receiving pieces provided on the appa-
ratus body.
[0007] According to the present invention, a lighting
apparatus with which attaching operation of the light emit-
ter unit is facilitated can be obtained.
[0008] Other objects, features, and advantages of the
invention will become apparent from the following de-
scription of the embodiments of the invention taken in
conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

Fig. 1 shows a perspective view obtained by viewing
obliquely from below a lighting apparatus according
to a first embodiment of the present invention;
Fig. 2 shows a cross section of Fig. 1 along line A-A;
Fig. 3 shows a cross section of Fig. 2 along line B-B;
Fig. 4 shows an overall exploded perspective view
obtained by viewing obliquely from above a lighting
apparatus according to an embodiment of the
present invention;
Fig. 5A shows an arrow view in the direction C of
Fig. 2, and Fig. 5B shows a cross section of Fig. 5A
along line D-D;
Fig. 6A shows a perspective view obtained by view-
ing obliquely from below a lighting apparatus accord-
ing to an embodiment of the present invention, which
illustrates a state in which a light emitter unit is hung
down by kick springs, and Fig. 6B shows a perspec-
tive view illustrating a configuration in the vicinity of
the kick spring of Fig. 6A in details;
Fig. 7 shows a cross section of Fig. 6A along line B’-
B’ and illustrates a state in which the light emitter
unit is hung down by the kick springs;
Fig. 8 shows another cross section of Fig. 6A along
line B’-B’ and illustrates a state in which the light
emitter unit is swung toward the back side in the short
direction while being hung down by the kick springs;
Figs. 9A to 9E show schematic cross sections illus-
trating stepwise an attaching or detaching operation
of the light emitter unit of the lighting apparatus ac-
cording to the first embodiment of the present inven-
tion;
Fig. 10 shows a cross section along line A-A exem-
plifying an attaching or detaching operation of the
light emitter unit of the lighting apparatus according
to the first embodiment of the present invention;
Fig. 11 shows a cross section illustrating the lighting
apparatus according to a second embodiment of the
present invention along a line similar to line B-B of
Fig. 3;
Figs. 12A and 12B show cross sections along line
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A-A exemplifying attaching or detaching operation
of a light emitter unit of a lighting apparatus according
to a third embodiment of the present invention;
Fig. 13 shows a schematic top view in which a lighting
apparatus according to a fourth embodiment of the
present invention is viewed from a ceiling side;
Fig. 14 shows a cross section along line A-A exem-
plifying attaching or detaching operation of a light
emitter unit of a lighting apparatus having a config-
uration different from that of the present invention;
and
Fig. 15 shows a cross section along line A-A exem-
plifying attaching or detaching operation of a light
emitter unit of another lighting apparatus having a
configuration further different from that of the present
invention.

DESCRIPTION OF THE EMBODIMENTS

[0010] Hereinafter, examples of embodiments of the
present invention will be described in detail with refer-
ence to the accompanying drawings. Incidentally, in re-
spective drawings, the same reference numeral is given
to the common part and descriptions will be omitted.
[0011] First, a configuration of a lighting apparatus 1
according to a first embodiment will be described with
reference to Figs. 1 to 4. Fig. 1 shows a perspective view
obtained by viewing obliquely from below the lighting ap-
paratus according to the first embodiment of the present
invention. Fig. 2 shows a cross section along line A-A of
Fig. 1. Fig. 3 is a cross section along line B-B of Fig. 2.
Fig. 4 is an overall exploded perspective view obtained
by viewing obliquely from above, namely, from a ceiling
side the lighting apparatus according to the present em-
bodiment of the present invention.
[0012] Suppose here that at the time when the lighting
apparatus 1 is attached to a ceiling 2, a ceiling side is
designated to be an upward direction, and a floor side is
designated to be a downward direction. That is, when
the lighting apparatus 1 is attached to the ceiling 2, it is
done so in an order of an apparatus body 3 and a light
emitter unit 4 from the top down. Further, since the light-
ing apparatus 1 has an outer shape of a substantially
rectangular parallelepiped, the lighting apparatus 1 has
six faces. Hereinafter, taking a state where the lighting
apparatus 1 is attached to the ceiling 2 as reference, a
face of the lighting apparatus 1 toward the ceiling is called
a top face, a face of the lighting apparatus 1 toward the
floor is called a bottom face, a longitudinal face of the
long lighting apparatus 1 orthogonal to the ceiling 2 is
called a longitudinal direction side face, and a short face
of the long lighting apparatus 1 which is other than the
top face, the bottom face, and the longitudinal direction
side face and orthogonal to the ceiling 2 is called a short-
direction side face. Also, hereinafter a direction that is
parallel to the ceiling 2 and parallel to the longitudinal
direction side face is called a longitudinal direction and
a direction that is parallel to the ceiling 2 and parallel to

the short-direction side face is called a short direction.
As illustrated in Fig. 1, the lighting apparatus 1 of the
present embodiment includes the apparatus body 3 fixed
on a lower face of the ceiling 2 and the attachable and
detachable light emitter unit 4 which is provided under-
neath the apparatus body 3, contains, for example, an
LED (light-emitting diode) as a light source, and is
equipped with a translucent cover 5 that transmits or dif-
fuses light for its bottom face.
[0013] The apparatus body 3 is a long, substantially
rectangular parallelepiped, and a pair of spring receiving
pieces 6 is arranged facing down along a center line in
the longitudinal direction and is fixed on the apparatus
body 3 with screws 30. A feeding connector 8a is provided
at one end of a first cable 7a for supplying power to the
light emitter unit 4 and the feeding connector 8a is ex-
tended downward through the apparatus body 3 from the
ceiling 2 via the first cable 7a. The apparatus body 3 is
fixed on the ceiling 2 from the downside using, for exam-
ple, screws and/or hooks (not illustrated).
[0014] An example of a shape of the apparatus body
3 is illustrated in Figs. 3 and 4, where a portion facing to
the light emitter unit 4 is concave in the short-direction
cross section to take a shape so that a part of the light
emitter unit 4 comes into engagement with the apparatus
body 3; then, the amount of downward projection of the
lighting apparatus 1 from the ceiling 2 becomes small
and so that thinning of it is preferably realized.
[0015] The light emitter unit 4 includes a light emitter
base 9 which is formed, for example, in a substantially
U-shaped cross section by bending both sides of longi-
tudinal-direction side faces made of an iron sheet, a light
emitter substrate 10 that is provided along a bottom face
of the light emitter base 9, and light emitting elements
11, which are LEDs, for example, that are electrically
connected to the light emitter substrate 10 and are pro-
vided on a bottom face side of the light emitter substrate
10.
[0016] A power supply device 12 that is electrically con-
nected to the light emitter substrate 10 is provided on the
top face of the light emitter base 9; a receiving connector
8b is provided on one end of a second cable 7b extended
from the power supply device 12 and is paired with the
feeding connector 8a provided on one end of the first
cable 7a extended downward from the ceiling 2 through
the apparatus body 3 to be connectable with each other
so that, when the connectors 8a and 8b are connected
to each other, the light emitting elements 11 can emit
light through the light emitter substrate 10 by supplying
power from the power supply device 12.
[0017] A bottom face of the light emitter unit 4 is cov-
ered with a translucent cover 5 that transmits light from
the light emitting elements 11. In the vicinity of both side
faces along the longitudinal direction of the translucent
cover 5, catching parts 13 in which end parts are bent
inward toward each other are provided so that a con-
struction is provided in which they are brought into en-
gagement with the end parts of the substantially U-
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shaped cross section of the light emitter base 9 from the
outside to hold the translucent cover 5 to the light emitter
base 9.
[0018] The translucent cover 5 may transmit light from
the light emitting elements 11 and may be made of trans-
parent materials or semi-transparent materials. Further,
the translucent cover 5 may be diffusive or non-diffusive.
When the translucent cover 5 is diffusive, uniformity
would be good whereas efficiency would be improved
when it is non-diffusive.
[0019] In Fig. 3, light 14 that is irradiated from the light
emitting elements 11 is transmitted through the translu-
cent cover 5 and irradiated mainly in a floor surface di-
rection and partially in a wall direction.
[0020] On a top face of the light emitter base 9, spring
holders 15 are fixed, for example, using the screws 30
at positions corresponding to the spring receiving pieces
6 provided downward on the apparatus body 3.
[0021] The spring holder 15 penetrates an inside of a
coil part 17 of a torsion spring 16 that is wound cylindri-
cally and supports the torsion spring 16 to the light emitter
base 9. Both ends of the coil part 17 of the torsion spring
16 form a pair of spring arm parts 18 extending substan-
tially symmetrically. The torsion spring 16 may be here-
inafter referred to as a kick spring 16 in the description
of the present invention.
[0022] The spring holder 15 need not tightly fix the coil
part 17 of the kick spring 16 with respect to the light emit-
ter base 9 and may be in a state with a backlash. On the
spring holder 15, folded parts 28 that restrict a movement
of the kick spring 16 in the short direction are provided.
[0023] It is a construction with which a pair of the spring
arm parts 18 of the kick spring 16 is brought into engage-
ment with the corresponding spring receiving pieces 6
provided on the apparatus body 3 respectively and ap-
plies an upward biasing force to the spring receiving piece
6, thereby generating a force of pulling up the light emitter
base 9 upward through the kick spring 16 and the spring
holder 15, and pushing the light emitter unit 4 to the ap-
paratus body 3 from the downside to set.
[0024] Details on an action of the biasing force due to
the kick spring 16 will be described later.
[0025] Here, an arrangement of the kick spring 16, the
spring holder 15 that penetrates and holds the coil part
17 of the kick spring 16, and the spring receiving piece
6 that acts with the spring arm parts 18 of the kick spring
16 will be described. As described above, the spring hold-
er 15 provided on the light emitter base 9 and the spring
receiving piece 6 provided on the apparatus body 3 are
located at mutually corresponding positions, so that the
spring arm parts 18 of the kick spring 16 the coil part 17
of which is supported by the spring holder 15 are brought
into engagement with spring receiving grooves 19 and a
spring force, namely, the biasing force generated by the
kick spring 16 acts on the spring receiving grooves 19.
It is a construction with which the upward biasing force
is given to the light emitter unit 4 via the kick spring 16,
and the biasing force is greater than the own weight of

the light emitter unit 4, thereby causing the light emitter
unit 4 be pulled up in a direction closer to the apparatus
body 3, namely, upward and be held in contact with the
apparatus body 3.
[0026] On a part of the spring holder 15, cut-and-raised
parts 20, which act as so-called stoppers, that restrict a
movement of the coil part 17 of the kick spring 16 in the
short direction are provided and hold the kick spring 16
on a substantially center line in the longitudinal direction
of the light emitter unit 4.
[0027] In the present embodiment, two kick springs 16
are provided on the center line in the longitudinal direction
of the light emitter unit 4, and are mutually arranged to
put a position of the center of gravity G of the light emitter
unit 4 between them. The position of the center of gravity
G of the light emitter unit 4 is generally located in the
vicinity of the center position in the longitudinal direction;
when the power supply device 12 is arranged away from
the center position of the light emitter unit 4, the position
of the center of gravity G is a position deviated toward
the power supply device 12 from the center position in
the longitudinal direction.
[0028] Further, as illustrated in Fig. 3, the present em-
bodiment has a configuration in which a cross section
shape in the short direction is substantially symmetric
and, therefore, the position of the center of gravity G of
the light emitter unit 4 is located on the center line in the
longitudinal direction and the upward biasing force due
to the kick springs 16 are configured to bias the center
of gravity of the light emitter unit 4 upward.
[0029] In the present embodiment, a pair of the kick
springs 16 is mutually arranged to put the position of the
center of gravity G of the light emitter unit 4 therebetween
and, therefore, a spring force due to the kick springs 16
can stably bias the light emitter unit 4 upward to hold it
in contact with the apparatus body 3.
[0030] As a construction process at the time of attach-
ing the light emitter unit 4 to the apparatus body 3, the
apparatus body 3 is attached to the ceiling and it is situ-
ated that the feeding connector 8a is hung from the ap-
paratus body 3 via the first cable 7a.
[0031] Thereafter, while the light emitter unit 4 is
brought close to the apparatus body 3 and the kick
springs 16 are elastically deformed from a state illustrat-
ed in a broken line of Fig. 4 up to a state illustrated in a
solid line, end parts of the kick springs 16 are sequentially
hooked on the spring receiving pieces 6 provided on the
apparatus body 3. In the state in which the two kick
springs 16 are hooked on the respective spring receiving
pieces 6, the light emitter unit 4 is hung down from the
apparatus body 3 via the two kick springs 16 and spring
holders 15.
[0032] As described above, the two kick springs 16 are
arranged on the center line in the longitudinal direction
of the light emitter unit 4 with the position of the center
of gravity G of the light emitter unit 4 being put therebe-
tween and, therefore, the light emitter unit 4 is hung down
in a position substantially parallel to the apparatus body 3.
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[0033] Subsequently, the feeding connector 8a that is
hung down from the apparatus body 3 and the receiving
connector 8b connected via the second cable 7b to the
power supply device 12 provided on the light emitter unit
4 are connected to each other.
[0034] Thereafter, when the light emitter unit 4 is raised
up so as to be brought closer to the apparatus body 3,
since the biasing force due to the kick springs 16 is set
to be greater than the own weight of the light emitter unit
4, the light emitter unit 4 is pulled up toward the apparatus
body 3 and the light emitter unit 4 is brought into contact
with the apparatus body 3 to become in a mode as illus-
trated in Figs. 1 to 3 (this may be described as "being
set"), thereby enabling the lighting apparatus 1 to be used
in this state.
[0035] Since the above-described construction proc-
ess is used, preferably, the lighting apparatus 1 is pref-
erable to have a configuration with the following effects,
as being easily constructed:

1. When the kick springs 16 are hooked onto the
spring receiving pieces 6, the spring receiving pieces
6 are in eyesight to be checked and, at the same
time, the kick springs 16 are easily hooked onto pre-
scribed positions of the spring receiving pieces 6, for
example, the spring receiving grooves 19.
2. When a connector pair 8 is engaged, the light emit-
ter unit 4 can be held in a state in which it is hung
down via the kick springs 16 and no special hanging
members such as strings or chains are necessary.
3. A working space for connecting the connector pair
8 is large.
4. Only by lifting up from below the light emitter unit
4 from a state in which it is hung down after the con-
nector pair 8 is engaged, the light emitter unit 4 is
raised up and set to the apparatus body 3 by the
biasing force of the kick springs 16, and the light
emitter unit 4 is attached without using special tools.
5. Since the kick springs 16 are sequentially hooked
onto the spring receiving pieces 6 one by one, even
when only one kick spring 16 is hooked, the light
emitter unit 4 is stable and easily supported.

[0036] The lighting apparatus 1 according to the
present invention has the above-described effects, and
a detailed configuration will be described below.
[0037] A detailed configuration of the kick springs 16
and the spring receiving pieces 6 will be described with
reference to Figs. 5A to 6B. Fig. 5A shows an arrow view
in the direction C of Fig. 2, and Fig. 5B shows a cross
section of Fig. 5A along line D-D. Like Figs. 1 to 3, Figs.
5A and 5B illustrate a state in which the light emitter unit
4 is set to the apparatus body 3.
[0038] Fig. 6A shows a perspective view obtained by
viewing obliquely from below the lighting apparatus ac-
cording to the embodiment of the present invention,
which illustrates a state in which the light emitter unit 4
is hung down by the kick springs 16, and Fig. 6B shows

a perspective view illustrating a configuration in the vi-
cinity of the kick spring of Fig. 6A in detail.
[0039] As described above, the spring holder 15 is in-
serted into the inside of the cylindrical coil part 17 of the
kick spring 16, which is a torsion spring, and the spring
holder 15 is fixed on the top face of the light emitter base
9, thereby attaching the kick spring 16 to the light emitter
unit 4. A center axis of the coil part 17 of the kick spring
16 is supported while being directed in the short direction.
[0040] Both ends of the kick spring 16 have a pair of
the spring arm parts 18 extending in a tangential direction
away from the coil part 17. Each of the spring arm parts
18 has a first bending corner 21 that is generally provided
in the vicinity of the center of the spring arm part 18 and
is bent in a direction away from the center axis of the coil
part 17 as a distance from the coil part 17 increases, and
a second bending corner 22 that is provided in the vicinity
of the end of the spring arm part 18 opposite to the coil
part 17 with respect to the first bending corner 21 and is
bent in a direction opposite to the first bending corner 21.
The end of the spring arm part 18 has a stopper part 23
of a width s that is bent toward the coil part 17 in parallel
to the center line of the coil part 17. In this stopper part
23, the end may be further bent by 180° to provide a
round tip so that burrs on a cutting surface of materials
can be prevented from being exposed to the end.
[0041] Actions of the first bending corner 21 and the
second bending corner 22 will be described later.
[0042] As illustrated in Fig. 5A, a pair of the spring arm
parts 18 extending from both ends of the coil part 17 is
arranged as being separated from each other by e and
each of the spring arm parts 18 rotates around the center
axis of the coil axis 17; therefore, planes in which a pair
of the spring arm parts 18 rotates respectively exist along
the longitudinal vertical directions while they are sepa-
rated from each other by e.
[0043] In other words, a pair of the spring arm parts 18
has a shape of rotational symmetry with which, when
viewed from above as illustrated in Fig. 5A, it becomes
substantially the same shape upon being rotated by 180°.
[0044] Further, when viewed from the short direction
as illustrated in Fig. 5B, it has a symmetrical shape.
[0045] In Fig. 5A, the spring receiving piece 6 has a
pair of the spring receiving grooves 19 corresponding to
a pair of the spring arm parts 18 of the kick spring 16. A
pair of the spring receiving grooves 19 corresponds to a
pair of the spring arm parts 18; they are located with a
gap of e from each other and, when viewed from above
as illustrated in Fig. 5A, they are provided at positions of
rotational symmetry with which the shape becomes sub-
stantially the same upon being rotated by 180°.
[0046] As illustrated in Figs. 5A and 5B, when the light
emitter unit 4 is set, the spring receiving groove 19 con-
tacts with the spring arm part 18 in a section from the coil
part 17 to the first bending corner 21 and receives the
biasing force from the kick spring 16.
[0047] In the state in which the kick spring 16 is de-
tached and torque is not applied, the spring arm parts 18
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have a shape as illustrated in a broken line of Fig. 5B
while, when the light emitter unit 4 is set to the apparatus
body 3, elastic deformation is caused and a torque is
generated in a direction illustrated with arrows.
[0048] Letting a size of the biasing force at this time be
Fa, a direction of the force Fa is perpendicular to a direc-
tion in which the spring arm part 18 contacts with the
spring receiving groove 19, and is inclined by an angle
of θa with respect to the vertical direction. Accordingly,
a component of an upward force in the vertical direction
against the light emitter unit 4 is Fa3cos(θa) and, since
there are two spring arm parts 18 for each of the kick
springs 16, a force lifting up the light emitter unit 4 is
23Fa3cos(θa) per each of the kick springs 16.
[0049] In a mode in which the two kick springs 16 are
provided like the present example, a force pulling up the
light emitter unit 4 is 43Fa3cos(θa) in total.
[0050] Here, letting a mass of the light emitter unit 4
be m and the gravitational acceleration be g, in order to
set the light emitter unit 4 in contact with the apparatus
body 3 against the own weight, it is preferable to hold a
relationship in which the sum of the forces due to a pair
of the kick springs 16 43Fa3cos(θa) is greater than the
force mg due to the own weight (43Fa3cos(θa) > mg).
[0051] Here, since both the distance between a pair of
the spring arm parts 18 and a gap between the spring
receiving grooves 19 are set to be the same dimension
of e, even when the light emitter unit 4 is moved down-
ward and the kick spring 16 is subjected to torsional dis-
placement, the center axis of the coil part 17 of the kick
spring 16 stays directed to the short direction. Accord-
ingly, a relationship between the center axis of the coil
part 17 and the spring holder 15 is not changed and the
kick spring 16 is always supported in a stable manner.
That is, even when the light emitter unit 4 is moved ver-
tically during the construction, the kick spring 16 will not
rotate or swing when viewed from above as illustrated in
Fig. 5A.
[0052] Accordingly, an inside surface of the coil part
17 of the kick spring 16 and the spring holder 15 that
penetrates inside the coil part 17 will not be scratched or
pried with each other and, therefore, the kick spring 16
is stably held and, at the same time, the coil part 17 of
the kick spring 16 is hard to be damaged, thereby be-
coming reliable.
[0053] Incidentally, with regard to this dimension of e,
it is not necessary to be strictly the same dimension in
the kick spring 16 and the spring receiving piece 6; even
if there is a difference of an order of an error in component
machining or installation, it is allowable as long as the
kick spring 16 may elastically deform to be attached sta-
bly.
[0054] Also, since a torsion spring is generally accom-
panied by a twist angle so-called a lead angle for winding
its coil part 17, a pair of the spring arm parts 18 is not
parallel to each other but has a shape opened more to-
ward the ends. Needless to say, even if it takes the above-
described shape so that a distance between the respec-

tive spring arm parts 18 is different from the gap e be-
tween the spring receiving grooves 19, effects according
to the present embodiment are similarly obtained as long
as it is in the range of elastic deformation of the spring
arm parts 18.
[0055] As described above, in a mode in which the kick
spring 16 is hooked onto the spring receiving piece 6
provided on the apparatus body 3 attached to the ceiling
2 and the light emitter unit 4 is hung down during the
construction of the lighting apparatus 1, the feeding con-
nector 8a that is provided to the first cable 7a extending
from the apparatus body 3 on the ceiling side and the
receiving connector 8b that is provided to the second
cable 7b extending from the power supply device 12 pro-
vided on the light emitter unit 4 are connected with each
other.
[0056] Such the construction work is performed toward
the ceiling 2 from underneath. Here, as apparently illus-
trated in Fig. 6A, since the kick springs 16 are provided
on the top face of the light emitter unit 4 and the spring
receiving pieces 6 are provided facing downward from
the apparatus body 3, the spring receiving pieces 6 can
be viewed from below through a gap between the appa-
ratus body 3 and the light emitter unit 4 and, as a result,
it yields effects that the kick springs 16 are easily hooked
onto the spring receiving pieces 6 and the construction
is easily performed.
[0057] When the kick spring 16 is hooked onto the
spring receiving piece 6, a pair of the spring arm parts
18 of the kick spring 16 is elastically deformed and
passed to stick out of a hole 24 provided in the spring
receiving piece 6 from below, are hooked onto the spring
receiving grooves 19 corresponding to the spring arm
parts 18, and the stopper parts 23 of the kick spring 16
are hooked onto the cut-and-raised parts 20 that are bent
toward the top side as illustrated in an arrow of Fig. 6B,
so that the kick spring 16 can be securely held with the
spring receiving grooves 19.
[0058] Here, an inclined part 25 is provided so that a
distance between the cut-and-raised part 20 adjacent to
the spring receiving groove 19 and a side facing against
the cut-and-raised part 20 with respect to the spring re-
ceiving groove 19 becomes narrower toward the spring
receiving groove 19. By adopting the above shape, when
the kick spring 16 is attached, the spring arm part 18 is
guided and attracted into the spring receiving groove 19
along the cut-and-raised part 20 and/or the inclined part
25, and, therefore, the kick spring 16 can be securely
attached to the spring receiving groove 19 and the lighting
apparatus is obtained in which the kick spring 16 is easily
attached and the construction is easily performed.
[0059] Next, in the same manner as with Figs. 6A and
6B, a state in which the light emitter unit 4 is hung down
from the apparatus body 3 via the kick springs 16, and
engaging work of the connector pair 8 will be described
with reference to Figs. 7 and 8.
[0060] Fig. 7 shows a cross section of Fig. 6A along
line B’-B’ and illustrates a state in which the light emitter
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unit 4 is hung down via the kick spring 16. The B’-B’ line
cross section is a cross section at the same position as
the B-B line cross section of Fig. 2.
[0061] Fig. 8 shows a cross section of Fig. 6A along
line B’-B’ like Fig. 7: it however illustrates a state in which
the light emitter unit 4 is swung toward the back side in
the short direction while it is hung down with the kick
spring 16.
[0062] In Fig. 7, a state is illustrated in which the light
emitter unit 4 is hung down from the apparatus body 3
with two of the kick springs 16 and is lowered down by
u3 from the set state illustrated in Fig. 3. As described
above, the kick springs 16 are arranged on the center
line in the longitudinal direction of the light emitter unit 4
and, in particular, the center of gravity of the light emitter
unit 4 is provided within the range of the width e of the
spring receiving grooves 19 on which the kick springs 16
are hooked, so that the light emitter unit 4 is stably sup-
ported while keeping horizontal even in the state in which
the light emitter unit 4 is hung down.
[0063] At this time, a gap p1 between the apparatus
body 3 and the light emitter unit 4 is equivalent to or slight-
ly smaller than a length of the spring arm part 18 of the
kick spring 16.
[0064] Here, it goes without saying that the more room
there is in space on a front side, the more easily work is
performed when the connector pair 8 (8a and 8b) be-
comes engaged.
[0065] In the lighting apparatus 1 according to the
present embodiment, when the light emitter unit 4 is
pushed toward the back side from the front side in the
short direction, it swings toward the back side with the
stopper part 23 of the kick spring 16 as the center, which
is hooked onto the spring receiving piece 6 provided ap-
proximately on the center line in the longitudinal direction
of the apparatus body 3, to yield a mode illustrated in Fig.
8.
[0066] Namely, in the state in which the kick spring 16
is hooked onto the spring receiving groove 19, the stop-
per part 23 of the kick spring 16 can be tilted upward from
the spring receiving piece 6 with the position of the spring
receiving groove 19 as the center. Here, if a relationship
between a thickness h of the spring receiving piece 6 in
the vertical direction and a length s of the stopper part
23 of the kick spring 16 holds h>s, even when the kick
spring 16 is tilted along with the light emitter unit 4, the
stopper part 23 will not be pushed or pried in contact with
the apparatus body 3, thereby the light emitter unit 4 be-
ing easily inclined.
[0067] Namely, the light emitter unit 4 has a construc-
tion which can be tilted around the stopper parts 23 at
the ends of the kick springs 16 while staying close to the
apparatus body 3. As illustrated in Fig. 8, a gap p2 be-
tween the apparatus body 3 and the light emitter unit 4
at the time of the light emitter unit 4 being tilted toward
the back side is larger than the gap p1 in the state being
hung down straight as illustrated in Fig. 7, and p2>p1
holds. Further, since the light emitter unit 4 moves toward

the back side by p3, the connector pair 8 and the cables
7a, 7b are easily viewed and work is easily performed.
[0068] According to the present example, when the
connector pair 8 is engaged, the light emitter unit 4 can
be tilted toward the back side in the short direction and
a room in front can be enlarged; therefore, there is an
advantageous effect that the lighting apparatus that is
easily viewed and constructed can be provided.
[0069] Next, shapes of the kick spring 16 and forces
generated at this time will be described with reference to
Figs. 9A to 9E when the light emitter unit 4 is moved with
respect to the apparatus body 3 in the vertical direction
so that the light emitter unit 4 is attached to or detached
from. Fig. 9A shows a cross section in the longitudinal
direction illustrating a state in which the light emitter unit
4 is set to the apparatus body 3, like Fig. 3. Figs. 9B to
9D show cross sections in the longitudinal direction illus-
trating positions in which the light emitter unit 4 is pulled
down by distances of u1, u2, and u3, respectively. Fig.
9E shows a cross section in the longitudinal direction
illustrating an operation at the time when the kick spring
16 is elastically deformed to attach to the spring receiving
piece 6.
[0070] In Fig. 9A, as described with reference to Fig.
5B, a force Fa is exerted to the spring receiving piece 6
from the spring arm part 18 of the kick spring 16 in a
direction of an angle θa from the vertical direction and
the light emitter unit 4 having a mass m is biased toward
the apparatus body 3 above. Further, in this state, a dis-
tance between the apparatus body 3 and the light emitter
base 9 is H and a construction is desirable with which
this dimension H can be reduced to thin the lighting ap-
paratus 1.
[0071] Fig. 9B illustrates a position in which the light
emitter unit 4 is pulled down from the set state by a dis-
tance u1; it is a state where a point between the coil part
17 and the first bending corner 21 in the spring arm part
18 is engaged on the spring receiving piece 6, and a force
Fb is applied in a direction of an angle θb from the vertical
direction to bias the light emitter unit 4 of the mass m
toward the apparatus body 3 above. Here, as described
with reference to Fig. 5B, when the relationship
(43Fb3cos(θb) > mg) holds, an upward biasing force
due to the kick springs 16 is larger than the own weight
of the light emitter unit 4 and therefore the light emitter
unit 4 is in a state of being biased upward.
[0072] Here, showing a shape without providing the
first bending corner 21 and the second bending corner
22 on the spring arm part 18 in a broken line K, since the
end of the kick spring 16 is located above the top face of
the apparatus body 3, it would be necessary that a hole
be provided in the ceiling 2 or that the dimension H be
enlarged to make a thickness of the lighting apparatus 1
be greater in order to swing the spring arm part 18 of the
kick spring 16.
[0073] Namely, by providing the first bending corner
21 and the second bending corner 22 to the spring arm
part 18, there is an advantageous effect that the dimen-
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sion H can be reduced so as to implement thinning of the
lighting apparatus 1. Here, since the first bending corner
21 and the second bending corner 22 are bent in an op-
posite direction with each other, it is the first bending
corner 21 that contributes to the effect of reducing the
dimension H and it is effective that the first bending corner
21 is provided in the vicinity of the approximate center of
the spring arm part 18.
[0074] Fig. 9C illustrates a position in which the light
emitter unit 4 is further pulled down to a distance u2; it
is a state where the first bending corner 21 of the spring
arm part 18 is engaged on the spring receiving piece 6,
and a force Fc is applied in a direction of an angle θc
from the vertical direction to bias the light emitter unit 4
of the mass m toward the apparatus body 3 above. When
compared with Fig. 9B, with regard to the angle, θc < θb
holds due to the first bending corner 21 and cos(θb) <
cos(θc); therefore, the upward component in the vertical
direction of the force Fc becomes even greater and a
force pulling up the light emitter unit 4 becomes greater.
[0075] Fig. 9D illustrates a state in which the light emit-
ter unit 4 is further pulled down to a distance u3 and is
hung down like Fig. 7. Here, the stopper parts 23 at the
ends of the spring arm part 18 are engaged onto the cut-
and-raised parts 20 of the spring receiving piece 6, and
the second bending corners 22 provided to the spring
arm parts 18 are located lower than the spring receiving
piece 6. In other words, it is a state where the spring
receiving piece 6 supports a portion closer to the ends
of the spring arm parts 18 than the second bending cor-
ners 22.
[0076] The spring arm parts 18 are bent at the second
bending corners 22 in a direction opposite to that at the
first bending corners 21 and, in the hanging state illus-
trated in Fig. 9D, an angle θd becomes larger so that a
direction of a force Fd becomes closer to the horizontal,
and a component in the vertical direction thereof
Fd3cos(θd) becomes smaller.
[0077] Here, when, with regard to a magnitude rela-
tionship between the sum of the biasing forces to the
upward direction due to a pair of the kick springs 16 and
the own weight of the light emitter unit 4, the force Fd
and the angle θd are determined so that 43Fd3cos(θd)
< mg holds, the light emitter unit 4 won’t be raised up by
the biasing forces of the kick springs 16 but the hanging
state of the light emitter unit 4 can be kept as is in a state
as illustrated in Fig. 9D or Figs. 6A, 6B, and 7.
[0078] Namely, the light emitter unit 4 can be held in a
state of being hung down by the kick springs 16 and no
special hanging members such as strings or chains are
necessary, thereby yielding an advantageous effect that
a lighting apparatus with ease of construction can be pro-
vided.
[0079] Fig. 9E illustrates operations at the time when
a pair of the spring arm parts 18 of the kick spring 16 is
deformed elastically with fingers to bring them close to
each other in a direction of the white arrows, and the
stopper parts 23 at the ends of the kick spring 16 are

attached to the spring receiving piece 6 from below.
[0080] Here, there is an advantageous effect that,
when the kick spring 16 is elastically deformed with fin-
gers, the kick spring 16 can be stably supported while
elastically deformed by holding the first bending corners
21 with fingers and, therefore, operation of attaching the
kick spring 16 to the spring receiving piece 6 from below
is easy and a lighting apparatus with ease of construction
can be provided.
[0081] Incidentally, when the kick spring 16 is detached
from the spring receiving piece 6, by moving the kick
spring 16 downward from the spring receiving piece 6
while the kick spring 16 is elastically deformed like at the
time of attachment, the light emitter unit 4 can be easily
detached from the apparatus body 3.
[0082] Namely, when the light emitter unit 4 is attached
to the apparatus body 3, first, the stopper parts 23 at the
ends of the spring arm parts 18 are slipped into a hole
24 provided in the spring receiving piece 6 from under-
neath and are attached to the spring receiving grooves
19 while the kick spring 16 is elastically deformed with
fingers as illustrated in Fig. 9E, and the light emitter unit
4 is rendered to be hung down from the apparatus body
3 via the kick spring 16 as illustrated in Fig. 9D. At this
time, special hanging means such as strings or chains
are not required to keep the hanging state.
[0083] After engaging the connector pair 8 in the above
state, by lifting up the light emitter unit 4 by applying a
force from below, it passes the states of Figs. 9C and 9B
and reaches the state of Fig. 9A, so that the light emitter
unit 4 and the apparatus body 3 are set.
[0084] When the light emitter unit 4 is detached, a pro-
cedure opposite to the above may be just performed, and
a lighting apparatus can be provided which the light emit-
ter unit 4 can be attached to and detached from without
using special tools so that the construction is easily per-
formed.
[0085] Next, states during the construction will be de-
scribed with reference to Fig. 10.
[0086] Fig. 10 is a cross section along the longitudinal
direction A-A exemplifying an attaching or detaching op-
eration of the light emitter unit 4.
[0087] When the light emitter unit 4 is attached, it is
difficult to hook both of the two kick springs 16 on the
spring receiving pieces 6 at the same time and work is
performed to sequentially hook the kick springs 16 one
by one. Fig. 10 shows a state in which only one of the
kick springs 16 is hooked onto the spring receiving piece
6 in the middle of the construction.
[0088] As illustrated in Fig. 9D, in the kick spring 16 of
the present example, the biasing forces Fd from the kick
spring 16 to the spring receiving piece 6 are generated
from a pair of the spring arm parts 18 mutually symmetric
in the longitudinal direction and the forces are balanced
in the longitudinal direction. Accordingly, in a state where
only one kick spring 16 shown in the right in the figure is
hooked on the spring receiving piece 6 as illustrated in
Fig. 10, the kick spring 16 does not generate the biasing

13 14 



EP 2 884 161 A1

9

5

10

15

20

25

30

35

40

45

50

55

force in the longitudinal direction onto the light emitter
unit 4. In this state, the light emitter unit 4 is stably located
with the spring holder 15 straight under the spring receiv-
ing piece 6 via one of the kick springs 16 which had been
hooked up already, thereby providing an advantageous
effect that a position of the light emitter unit 4 is stable to
easily hook the other kick spring 16.
[0089] Furthermore, since the first bending corners 21
are provided on the spring arm parts 18 of the kick spring
16, gaps 26 are created between the first bending corners
21 and the light emitter base 9. By inserting fingers into
the gaps 26, the kick spring 16 is easily deformed elas-
tically up to the state illustrated in Fig. 9E and, therefore,
an attaching operation of the light emitter unit 4 is facili-
tated.
[0090] Namely, according to the present embodiment,
a lighting apparatus is provided which is easily construct-
ed in a way that, when only one kick spring 16 is hooked
up in the middle of construction, the light emitter unit 4
is easily supported and the second kick spring 16 is easily
hooked up so that the light emitter unit 4 can be attached
and detached without using any special tools.
[0091] A second embodiment of the present invention
will be described with reference to Fig. 11 next. Fig. 11
shows a cross section illustrating the lighting apparatus
according to a second embodiment of the present inven-
tion along line B-B in the short direction like Fig. 3.
[0092] The second embodiment differs from the first
embodiment in that a width W2 in the short direction of
the apparatus body 3 is approximately equal to a width
W1 of the light emitter unit 4. Since the kick springs 16
and the spring receiving pieces 6 for biasing the appa-
ratus body 3 and the light emitter unit 4 are located on
the top face of the light emitter unit 4 on the center line
in the longitudinal direction, the width W2 in the short
direction of the apparatus body 3 can be reduced down
to a dimension approximately equal to the width W1 of
the light emitter unit 4.
[0093] Since such relations of the dimensions are
adopted, a lighting apparatus is provided which is easily
constructed as the light emitter unit 4 can be attached
and detached without using any special tools while the
light emitter units 4 can be arranged close to each other
in the short direction.
[0094] Next, a third embodiment of the present inven-
tion will be described with reference to Figs. 12A and
12B. Figs. 12A and 12B show cross sections along line
A-A of the longitudinal direction exemplifying an attaching
or detaching operation of the light emitter unit 4 of the
lighting apparatus according to the third embodiment of
the present invention.
[0095] Fig. 12A illustrates a state where the light emit-
ter unit 4 is set to the apparatus body 3 like Fig. 2, and
Fig. 12B illustrates a state where only one kick spring 16
is hooked up on the spring receiving piece 6 so that the
light emitter unit 4 is hung down from the apparatus body
3.
[0096] The third embodiment differs from the first em-

bodiment in that three sets of the kick springs 16, the
spring holders 15, and the spring receiving pieces 6 for
biasing the apparatus body 3 and the light emitter unit 4
are provided along the center line in the longitudinal di-
rection. Among them, two sets are arranged in the vicinity
of both ends in the longitudinal direction, and a set of the
kick spring 16c is arranged near the center in the longi-
tudinal direction.
[0097] Even if three of the kick springs 16 are provided
as illustrated in Fig. 12A, when an upward biasing force
generated by the three kick springs 16 is made greater
than the own weight of the light emitter unit 4, the light
emitter unit 4 is stably set to the apparatus body 3 and it
is preferable to a long lighting apparatus 1 that is partic-
ularly long in the longitudinal direction.
[0098] In the third embodiment, when the power supply
device 12 is arranged along the longitudinal direction of
the light emitter unit 4, the position of the center of gravity
of the light emitter unit 4 is a position closer to the power
supply device 12 than to the center position in the longi-
tudinal direction. Then, it is preferable that a position of
the kick spring 16c that is arranged near the center of
the longitudinal direction is not the center position in the
longitudinal direction, but it is arranged to a position in
which L1 < L2 holds where L1 and L2 are dimensions
from end faces in the longitudinal direction of the light
emitter unit 4 on the side of the power supply device 12
and on the opposite side, respectively.
[0099] Through the above arrangement, the kick
spring 16c in the center is arranged in the vicinity of the
position of the center of gravity of the light emitter unit 4
and, therefore, the light emitter unit 4 is supported sub-
stantially horizontally when only the center kick spring
16c is hooked on the corresponding spring receiving
piece 6 as illustrated in Fig. 12B,. The connector pair 8
may be engaged in this state.
[0100] In the above state, the kick springs 16 provided
near respective ends in the longitudinal direction of the
light emitter unit 4 are easily hooked up on the respective
corresponding spring receiving pieces 6 sequentially
and, when the three kick springs 16 are hooked up on
the respective corresponding spring receiving pieces 6,
the light emitter unit 4 is in a state of being hung down
from the apparatus body 3 with the three kick springs 16.
After the connector pair 8 is engaged, when the light emit-
ter unit 4 is lifted up, it is set due to the biasing force by
the kick springs 16 as illustrated in Fig. 12A.
[0101] As described above, the third embodiment has
a configuration in which the light emitter unit 4 is hung
down and supported by three of the kick springs 16 that
are arranged in the longitudinal direction and the kick
spring 16c provided in the center is arranged in the vicinity
of the center of gravity of the light emitter unit 4; therefore,
even when only the center kick spring 16c is hooked up,
the light emitter unit 4 is supported substantially horizon-
tally and engagement of the connector pair 8 and hooking
up of the two kick springs 16 near respective ends in the
longitudinal direction are easy, thereby providing a light-
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ing apparatus which is easily constructed such that the
light emitter unit 4 can be attached and detached without
using any special tools.
[0102] Next, a fourth embodiment of the present inven-
tion will be described with reference to Fig. 13. Fig. 13
shows a schematic top view in which a lighting apparatus
1 according to the fourth embodiment of the present in-
vention is viewed from the ceiling 2 side.
[0103] The fourth embodiment differs from the first em-
bodiment in that the apparatus body 3 and the light emit-
ter unit 4 are not straight in the longitudinal direction but
curved entirely or partially while a cross section along
line A-A in the longitudinal direction has the same con-
figuration as that of Fig. 2.
[0104] In Fig. 13, a mode of bending in a substantially
S-shape in the longitudinal direction is illustrated as an
example of the fourth embodiment. In the fourth embod-
iment, a pair of the kick springs 16 is arranged near re-
spective ends in the longitudinal direction of the light emit-
ter unit 4 to put the position of the center of gravity G
therebetween and the center lines of the cylindrical coil
parts 17 of a pair of the kick springs 16 are arranged so
as to be parallel to each other. Further, it is desirable that
the position of the center of gravity G is provided within
the range of e which is a distance between the spring
arm parts 18 of the kick spring 16 since the light emitter
unit 4 can be stably supported.
[0105] Since a pair of the kick springs 16 is arranged
as described above, the light emitter unit 4 can be biased
to set to the apparatus body 3 with the biasing force of
the kick springs 16; further, the light emitter unit 4 can be
hung down horizontally like Fig. 7 and the light emitter
unit 4 can be swung like Fig. 8. Accordingly, engagement
of the connector pair 8 and hooking up of the kick springs
16 are easy, thereby providing a lighting apparatus which
is easily constructed such that the light emitter unit 4 can
be attached and detached without using any special
tools.
[0106] As the fourth embodiment, an example in which
the apparatus body 3 and the light emitter unit 4 are
curved in a substantially S-shape is illustrated in Fig. 13;
however, it is not limited to such the shape and may be
in a partial arc-shape, a chevron-shape, or a shape to
include a plurality of bendings in the longitudinal direc-
tion, and it goes without saying that the same effects can
be obtained.
[0107] Also, in the same manner as shown with the
third embodiment, it may have a configuration in which
a kick spring 16c is further provided on a substantially
center part of the light emitter unit 4.
[0108] Next, a configuration different from that of the
present invention will be described with reference to Fig.
14.
[0109] Fig. 14 shows a cross section along line A-A in
the longitudinal direction exemplifying attaching or de-
taching operation of a light emitter unit 4 of a lighting
apparatus 1 having a configuration different from that of
the present invention and illustrates a state in which only

one of two kick springs 16 is hooked on the spring re-
ceiving piece 6 like Fig. 10.
[0110] Unlike those according to the present invention,
the spring holders 15 that hold the kick springs 16 are
attached to the apparatus body 3 and the spring receiving
pieces 6 are provided on the light emitter base 9 of the
light emitter unit 4.
[0111] Being arranged as described above, the spring
receiving pieces 6 cannot be observed from down below
behind the light emitter unit 4 during construction. Ac-
cordingly, operations of inserting and hooking the ends
of the spring arm parts 18 of the kick spring 16 into and
on the spring receiving grooves 19 provided on the spring
receiving piece 6 are performed without being viewed
and, therefore, a problem may arise in terms of worka-
bility.
[0112] On the other hand, in the embodiment of the
present invention, since the spring receiving pieces 6 can
be viewed from below, workability is excellent.
[0113] Next, a configuration further different from that
of the present invention will be described with reference
to Fig. 15. Fig. 15 shows a cross section along line A-A
in the longitudinal direction exemplifying attaching or de-
taching operation of a light emitter unit 4 of a lighting
apparatus 1 having a configuration further different from
that of the present invention and illustrates a state in
which only one of two kick springs 16 is hooked on the
spring receiving piece 6 like Fig. 10.
[0114] Unlike those according to the present invention,
a pair of the spring arm parts 18 of the kick spring 16 is
not provided symmetrically, but a spring arm part 18 is
provided on only one side of the kick spring 16; the other
end part 27 is brought into contact with the light emitter
base 9 so that it is configured that only one spring arm
part 18 is hooked onto a corresponding spring receiving
piece 6.
[0115] In this configuration, in a state in which only one
of the kick springs 16 is hooked onto the spring receiving
piece 6 as illustrated in Fig. 15, the light emitter unit 4
receives a reactive force Q in the longitudinal direction
from the spring receiving groove 19 due to the kick spring
16 and this force acts to move the light emitter unit 4 in
the longitudinal direction.
[0116] When the spring arm part 18 of the other kick
spring 16 is hooked onto the spring receiving piece 6 in
the above state, a force against the reactive force Q must
be applied in the longitudinal direction of the light emitter
unit 4 to keep a position thereof so that the light emitter
unit 4 won’t move; since an extra force is required, a
problem may arise in terms of workability.
[0117] On the other hand, in the embodiment of the
present invention, even when one of the kick springs 16
is hooked onto the spring receiving piece 6, the reactive
force in the longitudinal direction of the light emitter unit
4 is not generated and, therefore, the workability is ex-
cellent.
[0118] As described above, there is an advantageous
effect that the lighting apparatus according to the present
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invention has a configuration in which the kick spring 16
of the torsion spring that biases the light emitter unit 4
toward the apparatus body 3 attached to the ceiling 2 is
provided in a plurality along the center line in the longi-
tudinal direction on the top face of the light emitter unit
4, the spring receiving pieces 6 corresponding to the re-
spective kick springs 16 are provided on the apparatus
body 3 facing downward, and the kick springs 16 are
hooked onto the spring receiving pieces 6 so that the
light emitter unit 4 is brought into contact with the appa-
ratus body 3, thereby providing a lighting apparatus with
ease of hooking the kick springs 16 onto the spring re-
ceiving pieces 6 and with ease of construction since the
spring receiving pieces 6 can be seen during construction
from below.
[0119] Further, there is an advantageous effect that
with the lighting apparatus according to the present in-
vention the light emitter unit 4 can be held as being hung
down via the kick springs 16 and, therefore, the light emit-
ter unit 4 need not be hung down using special hanging
members such as strings or chains during engaging the
connector pair 8, so that a lighting apparatus in which
the light emitter unit 4 is attachable and detachable with-
out using any special tools can be obtained with a simple
construction.
[0120] Still further, there is an advantageous effect that
with the lighting apparatus according to the present in-
vention the light emitter unit 4 can be swung in the short
direction while the light emitter unit 4 is hung down via
the kick springs 16 and, therefore, when the light emitter
unit 4 is swung toward the back side, a space for engaging
the connector pair 8 is large in front and the spring re-
ceiving pieces 6 are viewed more easily, so that a lighting
apparatus with ease of construction can be obtained.
[0121] Still further, there is an advantageous effect that
with the lighting apparatus according to the present in-
vention, after the connector pair 8 is engaged, the light
emitter unit 4 can simply be lifted up from being hung
down so that the light emitter unit 4 is pulled up toward
the apparatus body 3 by the biasing force by the kick
springs 16 and set and, therefore, a lighting apparatus
with ease of construction in which the light emitter unit 4
can be attached without using any special tools can be
obtained.
[0122] Still further, there is an advantageous effect that
in the lighting apparatus according to the present inven-
tion a pair of the spring arm parts 18 of the kick spring
16 is made in a symmetrical shape with respect to the
coil part 17 of the spring and the spring receiving grooves
19 corresponding to the respective spring arm parts 18
are provided in the spring receiving piece 6 and, there-
fore, even if only one of a plurality of the kick springs 16
is hooked onto the spring receiving piece 6, a force mov-
ing the light emitter unit 4 in the longitudinal direction is
not generated and the light emitter unit 4 can be stably
hung down, so that a lighting apparatus with ease of con-
struction can be obtained.
[0123] Still further, there is an advantageous effect that

in the lighting apparatus according to the present inven-
tion the inclined part 25 is provided to make the distance
narrower toward the spring receiving groove 19 with the
sides and the cut-and-raised part 20 adjacent to the
spring receiving groove 19 provided in the spring receiv-
ing piece 6 and, therefore, when the kick spring 16 is
attached, the spring arm parts 18 are guided and attract-
ed into the spring receiving grooves 19 along the cut-
and-raised parts 20 and/or the inclined parts 25 so that
a lighting apparatus in which the kick springs 16 can be
securely and easily attached to the spring receiving
grooves 19, the kick springs 16 are easily attached, and
the construction is easily performed can be obtained.
[0124] Still further, there is an advantageous effect that
in the lighting apparatus according to the present inven-
tion the width dimension of the apparatus body 3 in the
short direction can be made approximately equal to the
width dimension of the light emitter unit 4 in the short
direction and, therefore, a plurality of lighting apparatus
can be arranged adjacently in the short direction.
[0125] Still further, there is an advantageous effect that
in the lighting apparatus according to the present inven-
tion the three kick springs 16 are provided in a lighting
apparatus 1 that is particularly long in the longitudinal
direction, and one of them is arranged in the vicinity of
the position of the center of gravity in the substantially
center of the light emitter unit 4 and, therefore, even when
only the kick spring 16c in the vicinity of the center is
hooked onto the spring receiving piece 6, the light emitter
unit 4 can be stably hung down substantially horizontally
so that a lighting apparatus with ease of construction can
be obtained.
[0126] Still further, there is an advantageous effect that
the lighting apparatus according to the present invention
can be held with the light emitter unit 4 hung down via
the kick springs 16, even if the apparatus body 3 and the
light emitter unit 4 are not linear in the longitudinal direc-
tion but constructed with curves entirely or partially, by
arranging a pair of the kick springs 16 in the vicinity of
both ends in the longitudinal direction of the light emitter
unit 4 to put the position of the center of gravity G ther-
ebetween with center lines of the coil parts 17 parallel to
each other and providing the position of the center of
gravity G within the range of e that is a distance between
the spring arm parts 18 of the kick spring 16 so that a
lighting apparatus with ease of construction can be ob-
tained.
[0127] Incidentally, in the present embodiments, the
light emitting elements 11 as light sources are described
with LEDs; however, the light emitting elements 11 are
not limited to the LEDs, and OLEDs (organic light emitting
diodes) may be used.
[0128] Although in the present embodiments an exam-
ple is illustrated in which a plurality of the kick springs 16
of the same winding direction of the coil parts 17 are
provided, it is not limited to such the configuration, and
the winding directions of the coil parts 17 may be opposite
to each other in a plurality of the kick springs 16; it is
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obvious the same effects as described herein are ob-
tained even when such configurations are used.
[0129] Although in the present embodiments descrip-
tions are made on the premise that a pair of the kick
springs 16 is arranged on the center line of the longitu-
dinal direction of the light emitter unit 4, it is not limited
to such the arrangement; even when one of the kick
springs 16 may be arranged with a shift toward the front
in the short direction and the other kick spring 16 may be
arranged with a shift toward the back in the short direc-
tion, as long as a pair of the kick springs 16 is arranged
to put the center of gravity therebetween, the light emitter
unit 4 can be stably held and it yields the same effects
as those of the present embodiments.
[0130] Through the above configurations, a lighting ap-
paratus with ease of construction can be obtained in
which no special tools need to be used when a light emit-
ter unit is attached to an apparatus body attached to the
ceiling, the connectors are easily connected, and the kick
springs which are locking means are easily hooked up.
[0131] It should be further understood by those skilled
in the art that although the foregoing description has been
made on embodiments of the invention, the invention is
not limited thereto and various changes and modifica-
tions may be made without departing from the spirit of
the invention and the scope of the appended claims.

Claims

1. A lighting apparatus (1) comprising:

an apparatus body (3) that is attached to a ceiling
(2); and
a light emitter unit (4) which is provided attach-
able and detachable under the apparatus body
(3) and comprises:

a light emitter substrate (10) that includes a
light emitting element (11);
a power supply device (12) that is connect-
ed to the light emitter substrate (10);
a translucent cover (5) that covers a lower
part of the light emitter substrate (10) and
transmits light irradiated from the light emit-
ting element (11); and
a pair of biasing members (16) that is ar-
ranged on an top face opposite to the trans-
lucent cover (5) in the light emitter unit (4)
putting a position of a center of gravity of
the light emitter unit (4) therebetween, each
of the pair of biasing members (16) being a
torsion spring comprising a coil part (17) that
is wound in a cylindrical form and a pair of
arm parts (18) that is extending from both
ends of the coil part (17), the pair of biasing
members (16) being arranged with center
axes of the coil parts (17) parallel to each

other, the pair of biasing members (16) be-
ing respectively attachable to and detacha-
ble from spring receiving pieces (6) provid-
ed on the apparatus body (3).

2. The lighting apparatus (1) according to claim 1, fur-
ther comprising:

a feeding connector (8a) that is connected to a
power supply of a ceiling (2) via a first cable (7a);
and
a receiving connector (8b) that is connected to
the power supply device (12) via a second cable
(7b),
the feeding connector and the receiving connec-
tor being electrically attachable and detachable.

3. The lighting apparatus (1) according to claim 1,
wherein each of the pair of arm parts (18) of the bi-
asing member (16) comprises:

a first bending corner (21) at which an end of
the arm part is bent in a direction opposite to the
coil part (17); and
a second bending corner (22) that is bent in a
direction opposite to the first bending corner (21)
between the first bending corner (21) and an end
of the arm part.

4. The lighting apparatus (1) according to claim 1,
wherein
when the pair of biasing members (16) biases the
spring receiving pieces (6) by a position between the
coil part (17) and the first bending corner (21) of the
arm part (18), a sum of upward forces from the pair
of biasing members (16) to the spring receiving piec-
es (6) is larger than weight of the light emitter unit
(4), and
when the pair of biasing members (16) biases the
spring receiving pieces (6) by a position from the
second bending corner (22) toward an end of the
arm part (18), a sum of upward forces from the pair
of biasing members (16) to the spring receiving piec-
es (6) is smaller than weight of the light emitter unit
(4).

5. The lighting apparatus (1) according to claim 1,
wherein
the spring receiving piece (6) further comprises a
spring receiving groove (19) onto which the arm part
(18) of the biasing member (16) is hooked, and
sides (25) adjacent to the spring receiving groove
(19) are inclined so that a distance therebetween is
narrowed toward the spring receiving groove (19).
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