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ILLUMINATION SYSTEM AND
ILLUMINATION METHOD

TECHNICAL FIELD

The present disclosure relates to an illumination system
and an illumination method. In particular, the present dis-
closure relates to an illumination system and an illumination
method for supplying electric power to a light-emitting
element emitting light in a stage representation.

BACKGROUND ART

A representation method using a plurality of illumination
devices has been known in a stage representation for sup-
porting a representation performed by a performer in a
theatrical play, music, and dance for example (Patent Lit-
erature 1). According to the technique disclosed in Patent
Literature 1, a three-dimensional representation is provided
by each of a plurality of elevation devices elevating an
illumination device connected thereto via a reel wire to
control the light emission from the illumination device. The
plurality of elevation devices are suspended from a planar
baton (FIG. 7).

In the above-described stage representation, a represen-
tation method has been known in which each display panel
is suspended from each of a plurality of elevation devices via
a suspension wire to elevate the display panel (Patent
Literature 2). According to the technique disclosed in Patent
Literature 2, a plurality of bars constituting a display panel
have a plurality of light-emitting elements (LED), respec-
tively (FIG. 2). Specifically, according to the technique
disclosed in Patent Literature 2, a to-be-lifted object sus-
pended from an elevation device has a plurality of light-
emitting elements. The elevation device and a bar are
connected via a suspension wire that includes an electric
power cable and a control cable. The electric power cable
supplies electric power from a power source to a light-
emitting element. The control cable supplies a control signal
to the light-emitting element. Each light-emitting element
emits light by the electric power supplied from the electric
power cable and modulates the light based on a control
signal and generates light (FIG. 4 and FIG. 5).

Furthermore, in the above-described stage representation,
an illumination elevation device has been known in which a
reel is provided and the reel is rotated to wind and unwind
a reel wire around the reel to elevate a light-emitting element
attached to the reel wire (Patent Literature 3). According to
the technique disclosed in Patent Literature 3, the reel is
provided such that its longitudinal direction is in a vertical
state and rotated around the axis of a plane in a short
direction, and the reel wire is wound around the reel
upwardly.

CITATION LIST
Patent Literature

[Patent Literature 1] Japanese Patent Laid-Open No. 2008-
257961
[Patent Literature 2] Japanese Patent Laid-Open No. 2017-
035304
[Patent Literature 3] Japanese Patent Laid-Open No. 2017-
195119

SUMMARY OF INVENTION

In the above-described stage representation, a plurality of
illumination devices are often used in order to provide a
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more gorgeous stage representation (that is, when the tech-
niques disclosed in Patent Literatures 1 to 3 are used, a
plurality of elevation devices are suspended from a ceiling).
Under such background, many elevation devices suspended
from the ceiling cause a huge load to the ceiling. Increasing
the weight of an elevation device causes to increase the risk
where the elevation device falls during the stage represen-
tation. Furthermore, since the stage representation is visually
viewed from a viewer, the large size of the elevation device
may not preferred for the representation. Thus, an elevation
device is desired to have less weight and simpler and smaller
structure.

The illumination elevation device disclosed in Patent
Literature 3 has a structure in which a reel wire is wound
around a reel wire reeling face in the longitudinal direction
of the reel. Thus, increasing the diameter of the reel wire
causes to increase the length of the reel wire reeling face.
Increasing the length of the reel wire reeling face causes the
entire illumination elevation device to have a larger size.
Thus, in order to provide an elevation device having less
weight and smaller size, the reel wire must have a smaller
diameter. The reel wire extends downwardly together with
the illumination device and thus can be visually recognized
for a viewer. From the viewpoint of a stage representation,
the reel wire preferably has a small diameter.

In the representation method disclosed in Patent Litera-
ture 2, a suspension wire used to suspend a display panel
including a light-emitting element functions as an electric
power cable for supplying electric power to the light-
emitting element. Thus, if the suspension wire has the small
diameter, the light-emitting element may receive an insuf-
ficient amount of electric power. This is because that the
suspension wire having the small diameter causes the elec-
tric power cable provided in the suspension wire to have a
small diameter.

In the representation method disclosed in Patent Litera-
ture 1, a charge unit of the elevation device is used to charge
a battery of the illumination device. The reel wire disclosed
in Patent Literature 1 does not function as an electric power
cable to supply electric power. Thus, the charge unit cannot
charge the battery without the connection between a con-
nector unit of the elevation device and a connector unit of
the illumination device. Thus, the charge unit may not be
able to supply sufficient electric power to light-emitting
element(s) due to the large number of light-emitting
element(s) elevated by the elevation device and/or the long
time of the stage representation etc.

An illumination system according to one embodiment
includes: an elevation device that has a reel wire extending
downwardly and that changes a length of the reel wire; and
an illumination device that is connected to the reel wire and
that is elevated by a change of the length of the reel wire.
Electric power is supplied from a power supply through the
reel wire to the illumination device. The illumination device
includes: a battery for receiving the electric power supplied
via the reel wire to store the electric power; and a light-
emitting element for receiving the electric power supplied
through the reel wire and the electric power supplied from
the battery to emit light.

A method according to one embodiment includes a
method performed by an illumination system, comprising:
changing a length of a reel wire extending downwardly;
elevating an illumination device connected to the reel wire
by changing the length of the reel wire; supplying electric
power from a power supply through the reel wire to the
illumination device; storing the electric power supplied
through the reel wire in a battery; and causing a light-
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emitting element to emit light using the electric power
supplied through the reel wire and the electric power sup-
plied from the battery.

The illumination system and the illumination method
according to the present embodiment can supply sufficient
electric power to a light-emitting element regardless of the
length of the diameter of a reel wire that supplies electric
power to the light-emitting element.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 illustrates the entirety of an illumination system
according to one embodiment;

FIG. 2 illustrates the cross section of a reel wire according
to one embodiment;

FIG. 3 illustrates a housing of an elevation device opened
according to one embodiment;

FIG. 4 illustrates a side face of an illumination device
according to one embodiment;

FIG. 5 illustrates the cross section of the illumination
device according to one embodiment;

FIG. 6 illustrates the logical structure of the illumination
device according to one embodiment;

FIG. 7 illustrates a transition between representation
modes according to one embodiment;

FIG. 8 illustrates a state changed in accordance with
operations performed by the illumination system according
to one embodiment;

FIG. 9 illustrates operations performed by the illumina-
tion system according to one embodiment; and

FIG. 10 illustrates operations performed by the illumina-
tion system according to one embodiment.

DESCRIPTION OF EMBODIMENTS

With reference to the attached drawings, the following
section will describe an illumination system 10 according to
one embodiment. The illumination system 10 is mainly used
in a stage representation to support performers performing a
representation for a theatrical play, music, and dance for
example. In such a stage representation, the illumination
system 10 allows a light-emitting element to emit light and
controls the light thereby providing illumination represen-
tation.

FIG. 1 illustrates the entirety of the illumination system
10. The illumination system 10 includes elevation devices
1a and 15 (hereinafter referred to as an elevation device 1),
an illumination device 2, a controller 3, and a power supply
4. The numbers of the elevation device 1 and the illumina-
tion device 2 shown in FIG. 1 are merely illustrative. The
two elevation devices 1 and the one illumination device 2
shown in FIG. 1 may be combined in a plurality of combi-
nations. The relation between the elevation device 1 and the
illumination device may be in a one-to-one relation, N-to-N
relation, or one-to-N relation (where N is an arbitrary
number larger than or equal to 2).

The elevation device 1 includes a reel wire 11 provided
therein. The reel wire 11 extends from the elevation device
1 downwardly. The reel wire 11 has a tip end attached with
the illumination device 2. The illumination device 2 is
suspended from the elevation device 1 downwardly. From
the viewpoint of the representation, the elevation device 1 is
preferably provided at a height so that the elevation device
1 suspended from a ceiling C cannot be or is difficult to be
visually recognized for a viewer.

The elevation device 1 changes the length of the reel wire
11 to elevate the illumination device 2 attached to the tip end
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of the reel wire 11. The elevation device 1 is attached to the
ceiling C such that its longitudinal direction is in a vertical
state. In this embodiment, an example is illustrated in which
the elevation device 1 is attached to the ceiling. Another
configuration also may be used in which the elevation device
1 is attached to a suspension baton instead of the ceiling. The
suspension baton is a grid-like apparatus used in a stage
representation for example and will not be further described
in detail.

The illumination device 2 has a bar-like shape and
includes one or a plurality of light-emitting element(s)
provided therein. The illumination device 2 includes con-
nectors at both ends in the longitudinal direction and are
connected to the two reel wires 11 via the connectors,
respectively. In the state shown in FIG. 1, the illumination
device 2 has both ends in the longitudinal direction con-
nected to the two reel wires 11, respectively. Specifically, the
illumination device 2 shown in FIG. 1 is elevated by both of
the two elevation devices 1 changing the length of the reel
wire 11. However, only one end of the illumination device
2 also may be connected to the reel wire 11. In this case, the
illumination device 2 is suspended such that its longitudinal
direction is in a vertical state.

The controller 3 controls the operations of the elevation
device 1 and the illumination device 2. The elevation device
1 and the controller 3 are connected in a wired or wireless
manner. The controller 3 is implemented by a CPU (Central
Processing Unit) or an FPGA (Field Programmable Gate
Array) for example. The controller 3 executes a control
program stored in a memory (not shown). The operations of
the elevation device 1 and the illumination device 2 are
controlled based on representation data stored in a storage
(not shown) and/or in response to the operation by an
operator (the controller 3 transmits a control signal to the
elevation device 1 and the illumination device 2). The
representation data defines the operations of the elevation
device 1 and the illumination device 2 based on a predeter-
mined stage representation.

The control signal from the controller 3 is directly trans-
mitted to the elevation device 1. The control signal from the
controller 3 is transmitted to the illumination device 2 via the
elevation device 1 and the reel wire 11. In this embodiment,
the operation of the illumination device 2 is controlled based
on the control signal transmitted from the controller 3 via the
reel wire 11. However, the invention is not limited to this
embodiment. For example, the illumination device 2 and the
controller 3 may be connected in a wired or wireless manner
and the control signal may be directly transmitted to the
illumination device 2.

The controller 3 includes an input device and an output
device (not shown). The input device and the output device
are used by the operator. The operator moves, in accordance
with a stage representation, an operation to move the illu-
mination device 2 to a predetermined height (via the opera-
tion of the elevation device 1) to cause the illumination
device 2 to emit light for example. The input device is to
input an instruction to perform such an operation. The output
device is to display the result of the operations of the
elevation device 1 and the illumination device 2 for
example.

The power supply 4 corresponds to a power source to
supply electric power to the elevation device 1 and the
illumination device 2. The power supply 4 is connected to a
power source outlet provided in the ceiling C for example.
The elevation device 1 is connected to the power supply 4
via a power source cable. The electric power from the power
supply 4 is directly supplied to the elevation device 1. The
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electric power from the power supply 4 is supplied to the
illumination device 2 through the elevation device 1 and the
reel wire 11.

During a stage representation, the illumination device 2 is
lowered to a position at which the illumination device 2 can
be visually recognized for a viewer and the illumination
device 2 emits light. Thus, attaching a component such as
power supply 4 to the illumination device 2 is not preferred
from the viewpoint of the representation because the com-
ponent can be visually recognized for a viewer. In this
embodiment, the elevation device 1 is provided at a position
so that the elevation device 1 cannot be or is difficult to be
visually recognized for a viewer. Thus, the electric power
supplied from the elevation device 1 through the reel wire 11
to the illumination device 2 eliminates the need to attach the
above-described component to the illumination device 2.

As shown in FIG. 2, the reel wire 11 includes therein a
control line 11a for transmitting a control signal to the
illumination device 2 and an electric power line 115 for
supplying electric power to the illumination device 2. FIG.
2 is a cross-sectional view illustrating the reel wire 11. As
shown in FIG. 1, when both ends of the illumination device
2 are connected to two reel wires 11, a control signal may be
transmitted from only one of the two control lines 11a or the
electric power may be supplied from any or both of the two
electric power lines 115.

Next, with reference to FIG. 3, the detailed structure of
the elevation device 1 will be described. FIG. 3 illustrates
the state in which the housing of the elevation device 1 is
opened. The elevation device 1 has a housing 12 including
an upper unit 12a and a lower unit 126. The elevation device
1 shown in FIG. 1 is in a state in which the lower unit 125
is closed and components provided in the elevation device 1
are covered by the housing 12. For the purpose of mainte-
nance for example, the lower unit 126 can be opened. As
shown in FIG. 3, when the lower unit 125 is opened, the
components provided in the elevation device 1 can be
visually recognized.

As shown in FIG. 3, the elevation device 1 includes a reel
13 provided in the housing 12. The reel 13 has a cylindrical
shape and is provided so that its longitudinal direction is
parallel to the longitudinal direction of the housing 12. The
reel 13 is connected to the rotation axis of an electric motor
(not shown). The electric motor is driven to rotate the reel 13
around an axis of a plane in a short end direction. The
rotation of the reel 13 winds the reel wire 11 around the reel
13 to form a single winding. The rotation of the reel 13 in
an opposite direction unwinds the reel wire 11 from the reel
13.

The reel wire 11 wound and unwound around the reel 13
as described above causes a change in the length of the reel
wire 11 to elevate the illumination device 2 attached to the
tip end of the reel wire 11. In particular, in an example in
which the two elevation devices 1 are used to elevate the one
illumination device 2 as in the example shown in FIG. 1,
respective two elevation devices 1 change the lengths of the
respective reel wires 11 with different speeds and/or
amounts, thereby providing a change in the angle of the
illumination device 2 to provide various representations.

Driving the electric motor is controlled by a control
circuit (not shown) provided in the elevation device 1 based
on a control signal from the controller 3. This control signal
includes an instruction signal to rotate the reel 13 relative to
the elevation device 1 with predetermined speed, amount,
direction, and/or timing for example. The control circuit
includes a detection circuit (not shown) such as a rotary
encoder (not shown). The control circuit calculates the
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rotation amount of the rotation axis of the electric motor to
determine the travel distance of the illumination device 2 in
an upward direction and downward direction. The control of
the elevation device 1 as described above allows the illu-
mination system 10 to move, in accordance with a stage
representation, the illumination device 2 to a predetermined
position in the an upward direction and downward direction
and to incline the illumination device 2 at a predetermined
angle.

In an actual stage representation, when no illumination
representation using the illumination system 10 is performed
based on predetermined representation data, the illumination
device 2 is lifted to a predetermined height and the illumi-
nation device 2 is completely turned OFF. This state is called
a representation OFF mode. On the other hand, when a
illumination representation using the illumination system 10
is performed based on the predetermined representation
data, the illumination device 2 is lowered to a predetermined
height and the illumination device 2 emits the light (includ-
ing flashing). This state is called a representation ON mode.

Next, with reference to FIG. 4, the detailed structure of
the illumination device 2 will be described. FIG. 4 illustrates
a side face of the illumination device 2 in the longitudinal
direction. The illumination device 2 includes: a main body
21, connectors 22a and 224 (hereinafter referred to as a
connector 22), a substrate 23, as well as light-emitting
elements 24a, and 24a,, and 24a,, (hereinafter referred to as
a light-emitting element 24a).

The main body 21 is a housing that has a bar-like shape
and that extends in the direction indicated by an arrow D.
The main body 21 has a hollow structure that can accom-
modate therein the substrate 23 and the light-emitting ele-
ment 24a for example. The two connectors 22 are attached
to both ends of the main body 21 in the longitudinal
direction (the connector 22« is attached to one end and the
connector 224 is attached to the other end). The connector 22
has a mechanical structure to connect the illumination
device 2 and the reel wire 11. The connector 22 transmits, to
the substrate 23, a control signal transmitted through the
control line 11a and the electric power supplied through the
electric power line 115. As described above, when only one
end of the illumination device 2 is connected to the reel wire
11, only one connector 22 may be attached to one end of the
main body 21.

The substrate 23 is a mounting substrate extending in an
arrow D. The substrate 23 has a printed substrate provided
on a side face in the longitudinal direction. The printed
substrate has thereon a plurality of the light-emitting ele-
ments 24a provided via a wiring in the direction indicated by
the arrow D with a predetermined interval. Each of the
light-emitting elements 24 receives a control signal trans-
mitted through the control line 11a via the connector 22.
Each of the light-emitting element 24 receives the electric
power supplied through the electric power line 115 via the
connector 22. The light-emitting element 24a may be imple-
mented by light-emitting material such as LED and an IC
chip.

Next, with reference to FIG. 5, the detailed internal
structure of the illumination device 2 will be described. FIG.
5 is a cross-sectional view (in a cross section taken along the
line V-V of FIG. 4) illustrating the illumination device 2 in
the short end direction (i.e., in a direction orthogonal to the
arrow D shown in FIG. 4). As shown in FIG. 5, the main
body 21 has a triangular cross section in the short end
direction. This cross-sectional shape is formed by arranging
three rectangular acrylic plates for example so that side faces
in the longitudinal direction are mutually opposed to one
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another. The cross section of the main body 21 in the short
end direction is not limited to the triangular shape and may
have other shapes such as circular, square, and pentagon
shapes. For example, when the main body 21 has a square
cross-sectional shape in the short end direction, the main
body 21 may be formed by four rectangular acrylic plates for
example.

The substrate 23 also has a triangular cross-sectional
shape in the short end direction. This shape is formed by
arranging the three substrates 23a, 235, and 23c¢ so that the
side faces in the longitudinal direction are mutually opposed
to one another. The shape formed by the substrates 23a, 235,
and 23¢ has a hollow structure that can accommodate therein
a control circuit 25 and a battery 26 described below. The
cross-sectional shape of the substrate 23 in the short end
direction is not limited to the triangular shape and may be
any shape such as circular, square, and pentagon shapes. For
example, when the substrate 23 has a square cross-sectional
shape in the short end direction, the substrate 23 is formed
by four substrates.

As described in FIG. 4, the substrate 234 has a plurality
of the light-emitting elements 24a provided on a side face of
the substrate 23q in the longitudinal direction. Similarly, the
substrates 235 and 23c¢ have, on the side face in the longi-
tudinal direction, a plurality of light-emitting elements 245
(24b,, 24b,, and 24b, (hereinafter referred to as a light-
emitting element 244)), and a light-emitting element 23c¢
(24c¢,, 24c,, and 24c, (hereinafter referred to as a light-
emitting element 24c¢)), respectively. Specifically, the sub-
strate 23 has a plurality of the light-emitting elements 24a,
24b, and 24c¢ provided on three side faces in the longitudinal
direction, respectively. This means that the illumination
device 2 emits the light from the three side faces of the
substrate 23. In the following section, the side faces of the
substrates 23a, 235, and 23c¢ in the longitudinal direction on
which the light-emitting element 24 is provided will be
called a surface.

When the substrate 23 has a square cross-sectional shape
in the short end direction, four substrates 23 have light-
emitting elements 24, respectively. In this case, the illumi-
nation device 2 emits the light from four side faces of the
substrate 23 in four directions.

A printed substrate is also provided on surface(s) opposite
to any or all surface(s) of the substrates 23a, 235, and 23¢
(hereinafter referred to as a back face). The printed substrate
at the back face of the substrate 234 has the control circuit
25 provided through a wiring. The printed substrate at the
back face of the substrate 235 has the battery 26 provided
through a wiring. Specifically, the control circuit 25 and the
battery 26 are provided in a hollow structure formed by the
substrates 23a, 235, and 23c¢. In the state where the sub-
strates 23 are accommodated in the main body 21, the
control circuit 25 and the battery 26 are covered by the
substrates 23a, 235, and 23¢ and cannot be visually recog-
nized.

As described above, the illumination system 10 performs
a illumination representation. Thus, the control circuit 25
and the battery 26 visually recognized for a viewer are not
preferred from the viewpoint of representation. In this
embodiment, the substrate 23 has an internal hollow struc-
ture to cover the control circuit 25 and the battery 26
accommodated therein, thus preventing the control circuit
25 and the battery 26 from visually recognized for a viewer.
In this embodiment, the control circuit 25 is provided on the
back face of the substrate 23a and the battery 26 is provided
on the back face of the substrate 235. However, the control
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circuit 25 and the battery 26 also may be provided at the
back face of any of the substrates 23a, 235, and 23c.

Based on the control signal transmitted through the con-
trol line 11a, the control circuit 25 controls the light emis-
sion (including flashing), light intensity, and light color of
each light-emitting element 24. Each light-emitting element
24 emits the light using the electric power supplied from the
electric power line 115 and the electric power supplied from
the battery 26. Based on the control signal from the control
line 11a, the control circuit 25 allocates the electric power
supplied from the electric power line 116 to the light-
emitting element 24 or the battery 26.

The battery 26 is a secondary battery to store the electric
power supplied from the electric power line 115. The battery
26 includes an IC chip (not shown) that measures a remain-
ing battery to supply the electric power to the light-emitting
element 24 based on an instruction signal from the control
circuit 25.

Next, with reference to FIG. 6, the logical structure of the
above-described components of the illumination device 2
will be described. As shown in FIG. 6, the control circuit 25
is coupled to a connector 22 via the control line and the
electric power line. The control circuit 25 receives a control
signal (transmitted from the controller 3 through the control
line 11a) from the connector 22 through the control line and
receives the electric power (supplied from the power supply
4 through the electric power line 115) from the connector 22
through an electric power line.

The control signal transmitted through the control line 11a
to the control circuit 25 includes a signal to instruct the
light-emitting element 24 to emit the light at predetermined
light quantity and/or time for example. Specifically, the
control circuit 25 instructs, based on a control signal from
the controller 3, the light-emitting element 24 to emit the
light (with predetermined light quantity, color, and/or timing
for example). The control circuit 25 determines whether or
not the control signal is to instruct the light-emitting element
24. Then, the control circuit 25 transmits an instruction
signal to the light-emitting element 24.

Also, in response to receiving the above-described control
signal, the control circuit 25 instructs the battery 26 to
perform a charging operation and to supply the electric
power to the light-emitting element 24. Then, the control
circuit 25 instructs that the time and timing at which the
electric power is supplied from the battery 26 to light-
emitting element 24 are synchronized with the time and
timing indicated by the control signal from the controller 3
at which the light is emitted from the light-emitting element
24 for example.

The light-emitting element 24 is coupled to the control
circuit 25 via the control line and the electric power line. The
light-emitting element 24 receives the instruction signal
from the control circuit 25 through the control line and
receives the electric power from the control circuit 25
through the electric power line. The light-emitting element
24 emits the light based on the instruction signal from the
control circuit 25. The light-emitting element 24 is coupled
to the battery 26 via the electric power line. The light-
emitting element 24 receives the electric power supplied
from the battery 26. Specifically, the light-emitting element
24 receives both of the electric power from the control
circuit 25 (electric power from the power supply 4) and the
electric power from the battery 26 (electric power stored in
the battery 26).

The battery 26 is coupled to the control circuit 25 via the
control line and the electric power line. The battery 26
receives the instruction signal from the control circuit 25
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through the control line and receives the electric power from
the control circuit 25 through the electric power line (electric
power from the power supply 4). The battery 26 stores the
electric power from the control circuit 25 and supplies the
electric power to the light-emitting element 24 based on the
instruction signal from the control circuit 25.

The battery 26 measures the remaining battery thereof.
When the electric power stored therein reaches a predeter-
mined amount, then the battery 26 transmits, to the control
circuit 25, a charge-completed signal indicating the comple-
tion of the charge. Thereafter, when the stored electric power
is lower than a predetermined amount due to the supply of
the electric power from the battery 26 to the light-emitting
element 24, then the battery 26 transmits, to the control
circuit 25, a charge restart signal indicating that a charging
operation is required. Upon receiving the charge-completed
signal, the control circuit 25 determines that the battery 26
is in a charge OFF mode. Upon receiving the charge restart
signal, the control circuit 25 determines that the battery 26
is in a charge ON mode. Unless the charge-completed signal
is received, the control circuit 25 determines that the battery
26 is in the charge ON mode. The charge ON mode and the
charge OFF mode are collectively called a charge mode.

The control signal transmitted from the controller 3 to the
control circuit 25 may include a signal to instruct the battery
26 to perform a charge operation and to supply the electric
power to the light-emitting element 24 (including the time
and/or timing at which the electric power is supplied).
Specifically, the controller 3 may instruct the battery 26 to
perform a charge operation and to supply the electric power
to the light-emitting element 24. In this case, the control
circuit 25 determines whether or not the control signal is to
instruct the battery 26 and transmits the instruction signal to
the battery 26. In this case, the above-described charge-
completed signal and charge restart signal are transmitted
from the control circuit 25 to the controller 3 through the
control line 11a. The controller 3 determines whether or not
the battery 26 is in any of the charge ON mode of the charge
OFF mode.

Next, with reference to FIG. 7, the relation between a
representation ON mode and a representation OFF mode in
a stage representation will be described (the representation
ON mode and the representation OFF mode will be collec-
tively referred to as a representation mode). FIG. 7 illus-
trates the transition between the representation modes in a
time-series manner. In the example of FIG. 7, the illumina-
tion system 10 is used for a music stage representation in
which a performer sings 10 songs.

When the performer sings the respective 10 songs, the
illumination system 10 transits between the representation
modes among the respective singing performances. In the
example shown in FIG. 7, the illumination system 10 transits
from the representation OFF mode to the representation ON
mode after one minute from the start of the first song and
transits again from the representation ON mode to the
representation OFF mode after 1.5 minute. Specifically,
within 1 minute from the start of the singing performance of
the first song, the illumination device 2 is positioned at a
predetermined height upwardly and the illumination device
2 is completely OFF. After another 1 minute has passed, the
illumination device 2 is lowered to a predetermined height
and the illumination device 2 emits the light (including
flashing). When another 1.5 minutes have passed, the illu-
mination device 2 is lifted to a predetermined height and the
illumination device 2 is completely turned OFF.

The transition between the representation modes is per-
formed in accordance with a predetermined timing or the
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state of the performer or the stage representation (e.g., at the
timing at which the first phrase of a song sung by the
performer is completed). The transition between the modes
may be determined based on the instruction inputted by the
operator via the controller 3 (i.e., based on a manual
operation) or based on predetermined representation data
stored in the controller 3 (i.e., based on an automatic
judgement).

Next, with reference to FIG. 8, the relation among the
representation mode, the charge mode, the charging state of
the battery 26, and the state in which the electric power is
supplied to the light-emitting element 24 will be described.
FIG. 8 illustrates the state changed in accordance with the
operations performed by the illumination system 10. As
described above, the battery 26 transits between the charge
ON mode and the charge OFF mode.

As described above, when the battery 26 is in the charge
ON mode, the battery 2 needs to be charged. As shown in
FIG. 8, when the battery 26 is in the charge ON mode and
the illumination system 10 is in the representation ON mode,
the electric power needs to be supplied to the light-emitting
element 24. Thus, no charging operation is performed on the
battery 26. On the other hand, the electric power is supplied
to the light-emitting element 24. The electric power is
supplied from both of the control circuit 25 (the electric
power from the power supply 4) and the battery 26 (the
electric power accumulated in the battery 26).

When the battery 26 is in the charge ON mode and the
illumination system 10 is in the representation OFF mode,
no electricity power supply is required for the light-emitting
element 24, thus supplying no electricity power to the
light-emitting element 24. On the other hand, the electric
power from the control circuit 25 is allocated to the battery
26 to charge the battery 26.

When the battery 26 is in the charge OFF mode and the
illumination system 10 is in the representation ON mode, the
electric power needs to be supplied to the light-emitting
element 24. Thus, no charging operation is performed on the
battery 26. On the other hand, the electric power is supplied
to the light-emitting element 24 from both of the control
circuit 25 (the electric power from the power supply 4) and
the battery 26 (the electric power accumulated in the battery
26).

When the battery 26 is in the charge OFF mode and the
illumination system 10 is in the representation OFF mode,
no electric power supply is required for the light-emitting
element 24. Thus, no electric power supply is supplied to the
light-emitting element 24 and no charging operation is
performed on the battery 26.

As described above, when the illumination system 10 is
not used in a stage representation (i.e., when no electric
power supply is required for the light-emitting element 24),
the battery 26 stores the electric power. When the illumina-
tion system 10 is used (i.e., when the electric power need to
be supplied to the light-emitting element 24), not only the
electric power from the power supply 4 but also the electric
power stored in the battery 26 are supplied to the light-
emitting element 24. Specifically, while the illumination
system 10 is not being used, the battery 26 stores the electric
power and, when the illumination system 10 is being used,
the stored electric power is supplied to the light-emitting
element 24.

As described above, in the case of a stage representation
method according to the prior art, an illumination device
suspended from an elevation device receives the electric
power supplied via a reel wire connecting the elevation
device and the illumination device. Thus, sufficient electric
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power may not supplied to the illumination device due to a
small diameter of the reel wire. The illumination system 10
according to this embodiment is configured so that both of
the electric power from the power supply 4 and the electric
power accumulated in the battery 26 are supplied to the
light-emitting element 24. Thus, sufficient electric power
can be supplied to the light-emitting element 24 regardless
of the diameter of the reel wire 11. This consequently allows
the light-emitting element 24 to contain much more light-
emitting elements 24, thus providing a more gorgeous
representation.

Next, with reference to FIG. 9, the operations performed
by the illumination system 10 will be described. In the
description of FIG. 9, the detailed operations performed by
the elevation device 1 are not further described and an
example of the operations performed by the illumination
device 2 and the controller 3 is shown. The operations shown
in FIG. 9 are based on an assumption that as described in
FIG. 7, the performer sings the first song for example.
Specifically, in the operations in FIG. 9, the illumination
system 10 transits from the representation OFF mode to the
representation ON mode. It is assumed that the battery 26 is
in the charge OFF mode at the start of the operation. It is
assumed that the illumination device 2 receives the electric
power from the power supply 4 through the electric power
line 115.

First, the controller 3 transmits a control signal to the
elevation device 1 and the illumination device 2 based on
representation data or in response to the input of an instruc-
tion by an operator (Step S901). This control signal includes
an instruction signal to instruct the elevation device 1 to
rotate the reel 13 and an instruction signal to instruct the
illumination device 2 to cause the light-emitting element 24
to emit the light for example (i.e., a transition from the
representation OFF mode to the representation ON mode).
In response to this control signal, the elevation device 1
causes the reel 13 to rotate to lower the illumination device
2 to a predetermined height.

Next, the control circuit 25 receives the control signal
transmitted in Step S901 from the connector 22 through the
control line 11a (Step S902). Next, in response to the control
signal received in Step S902, the control circuit 25 allocates,
to the light-emitting element 24, the electric power received
from the connector 22 through the electric power line 115
(Step S903). Then, the control circuit 25 instructs the battery
26 to supply electric power to the light-emitting element 24
(Step S904) and instructs the light-emitting element 24 to
emit the light (Step S905).

Next, in response to instruction from the control circuit
25, the battery 26 supplies the electric power to the light-
emitting element 24 (Step S906). The light-emitting element
24 receives the electric power from the control circuit 25 in
Step S903 and the electric power from the battery 26 in Step
S906 to emit the light with a predetermined light quantity for
example (Step S907). Thereafter, the light-emitting element
24 continuously emits the light (flashing) for a predeter-
mined period of time. During this light emission, the battery
26 measures its remaining battery. When the electric power
stored in the battery 26 is lower than a predetermined
amount, the battery 26 transmits a charge restart signal to the
control circuit 25 (Step S908). In response to the charge
restart signal, the control circuit 25 determines that the
battery 26 in the charge ON mode (Step S909).

Next, with reference to FIG. 10, the operations performed
by the illumination system 10. In the operations described in
FIG. 10 after the operations in FIG. 9, the illumination
system 10 transits from the representation ON mode to the
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representation OFF mode again. It is assumed that the
battery 26 is in the charge ON mode.

First, the controller 3 transmits, based on the representa-
tion data or in response to an instruction inputted by the
operator, a control signal to the elevation device 1 and the
illumination device 2 (Step S1001). This control signal
includes an instruction signal to instruct the elevation device
1 to rotate the reel 13 (in a direction opposite to the direction
of the rotation in Step S901 of FIG. 9) and an instruction
signal to instruct the illumination device 2 to turn OFF the
light-emitting element 24 (i.e., a transition from the repre-
sentation ON mode to the representation OFF mode). In
response to this control signal, the elevation device 1 causes
the reel 13 to rotate to lift the illumination device 2 to a
predetermined height.

Next, the control circuit 25 receives the control signal
transmitted in Step S1001 from the connector 22 through the
control line 11a (Step S1002). Next, in response to the
control signal received in Step S1002, based on the deter-
mination that the battery 26 is in the charge ON mode, the
control circuit 25 allocates, to the battery 26, the electric
power received from the connector 22 through the electric
power line 115 (Step S1003). Then, the control circuit 25
instructs the battery 26 to perform a charging operation (Step
S1004) and instructs the light-emitting element 24 to turn
OFF (Step S1005).

Next, in response to the instruction from the control
circuit 25, the battery 26 stores the electric power from the
control circuit 25 (Step S1006). In response to the instruc-
tion from the control circuit 25, the light-emitting element
24 is turned OFF (Step S1007). During the charging opera-
tion in Step S1006, the battery 26 measures its remaining
battery. When the electric power stored in the battery 26 is
higher than a predetermined amount, the battery 26 trans-
mits the charge-completed signal to the control circuit 25
(Step S1008). In response to the charge-completed signal,
the control circuit 25 determined that the battery 26 is in the
charge OFF mode and stops to allocate the electric power
received from the connector 22 to the battery 26 (Step
$1009).

As described above, an example of the operations per-
formed by the illumination system 10 have been described
according to this embodiment. In the above-described
embodiment, the charging operation of the battery 26 is
triggered by the transition of the illumination system 10 to
the representation OFF mode. However, the invention is not
limited to this embodiment. For example, the illumination
device also may be turned OFF within a predetermined
period when the illumination system 10 is in the represen-
tation ON mode. The electric power from the power supply
4 may be allocated to the battery 26 to charge the battery 26
within such a period. The configuration as described above
can increase the electric power efficiency for the illumina-
tion system 10.

Some representations may include various light emission
patterns during the representation and thus a period exists in
which the light is emitted only from some of a plurality of
light-emitting elements 24 provided in the illumination
device 2. If the electric power supplied from the power
supply 4 to the light-emitting element 24 can supply electric
power sufficient for these light-emitting elements 24 to emit
light within such a period, the electric power from the power
supply 4 may be allocated to the light-emitting element 24
and the electric power supply from the battery 26 to the
light-emitting element 24 may be stopped. The configuration
as described above can save the consumption of the electric
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power in the battery 26, thus increasing the electric power
efficiency for illumination system 10.

When the illumination system 10 is not used, the illumi-
nation device 2 is lifted to a predetermined height. In
response to the illumination device 2 reaching the predeter-
mined height upwardly, the electric power from the power
supply 4 may be allocated to the battery 26 to charge the
battery 26. On the other hand, when the illumination system
10 is used the illumination device 2 is lowered to a prede-
termined height. In response to the illumination device 2
reaching the predetermined height downwardly, the electric
power from the power supply 4 may be allocated to the
light-emitting element 24 to supply electric power from the
battery 26 to the light-emitting element 24.

The above-described determination of the height at which
the illumination device 2 is lifted or lowered may be
performed by a detection unit of the elevation device 1 based
on the rotation amount of the rotary encoder. Alternatively,
a position at which the elevation device 1 reaches after being
lifted may have a mechanical contact or an electrical contact
having a contact with the illumination device 2 so that the
illumination device 2 having a contact with the contact or
losing contact with the contact may be detected. In this case,
in response to the detection by the elevation device 1 that the
illumination device 2 has a contact with the contact, the
controller 3 instructs the above-described charging operation
of the battery 26. On the other hand, in response to the
detection by the elevation device 1 that the illumination
device loses a contact with the contact, the controller 3 may
instruct the supply of electric power from the battery 26 to
the light-emitting element 24.

In this embodiment, the illumination device 2 has a
bar-like shape as described above. The shape of the illumi-
nation device 2 is not limited to such a shape and may have
an arbitrary shape. Regardless of the shape of the illumina-
tion device 2, the shape formed by the substrates 23 in which
the light-emitting elements 24 are accommodated therein
preferably has a hollow structure to accommodate the con-
trol circuit 25 and the battery 26.

REFERENCE SIGNS LIST

1 Elevation device

1a Elevation device
15 Elevation device

2 Ilumination device
3 Controller

4 Power supply

10 Ilumination system
11 Reel wire

11a Control line

115 Electric power line
12 Housing

12a Upper unit

125 Lower unit

13 Reel

22 Connector

22a Connector

22b Connector

23 Substrate

23a Substrate
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23b Substrate

23c¢ Substrate

24 Light-emitting element
24a Light-emitting element
24p Light-emitting element
24c¢ Light-emitting element
25 Control circuit

26 Battery

The invention claimed is:

1. An illumination system, comprising:

an elevation device that has a reel wire extending down-
wardly and that changes a length of the reel wire; and

an illumination device that is connected to the reel wire
and that is elevated by a change of the length of the reel
wire,

wherein electric power is supplied from a power supply
through the reel wire to the illumination device,

the illumination device includes:

a battery for receiving the electric power supplied via the
reel wire to store the electric power; and

a light-emitting element for receiving the electric power
supplied through the reel wire and the electric power
supplied from the battery to emit light.

2. The illumination system according to claim 1, wherein

the illumination device further includes:

a control circuit for receiving the electric power supplied
through the reel wire to allocate the received electric
power to the light-emitting element or the battery.

3. The illumination system according to claim 2, wherein
the control circuit, in response to determining that an amount
of electric power stored in the battery is lower than a
predetermined amount, allocates the received electric power
to the battery.

4. The illumination system according to claim 2, wherein
the control circuit, in response to receiving a signal to
instruct the light-emitting element to emit the light, allocates
the received electric power to the light-emitting element and
instructs the battery to supply the accumulated electric
power to the light-emitting element.

5. The illumination system according to claim 2, wherein
the control circuit, in response to receiving a signal for
instructing the light-emitting element to turn OFF, allocates
the received electric power to the battery.

6. The illumination system according to claim 2, wherein
the elevation device has a substrate including therein a
hollow structure, and the battery and the control circuit are
accommodated in the substrate.

7. A method performed by an illumination system, com-
prising:

changing a length of a reel wire extending downwardly;

elevating an illumination device connected to the reel
wire by changing the length of the reel wire;

supplying electric power from a power supply through the
reel wire to the illumination device;

storing the electric power supplied through the reel wire
in a battery; and

causing a light-emitting element to emit light using the
electric power supplied through the reel wire and the
electric power supplied from the battery.
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