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COMBINED EFFECT WHEEL DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application is a continuation of International
Application No. PCT/CN2020/111828, filed on Aug. 27,
2020, which claims priority from Chinese Patent Applica-
tion No. 202020111163.8 filed on Jan. 19, 2020, all of which
are hereby incorporated herein by reference.

TECHNICAL FIELD

The invention relates to the technical field of stage lights,
in particular to a combined effect wheel device and a stage
light including the same.

BACKGROUND

With continuous development of stage light technologies,
one or more effects like color, pattern, light splitting are
usually integrated into a combined effect wheel to form
multiple light transmission rings so as to realize functional
diversification of stage lights, which meets the requirements
of small size and compact internal structure. However,
conventional combined effect wheels generally have only
one light through hole, as shown in FIG. 1. When it is
necessary to switch from an effect zone to the light through
hole to allow a beam to pass through freely, if a position
where the effect zone crosses the beam is distant from the
light through hole, the effect wheel needs to be rotated or
shifted for a long time, causing an intermediate transition
state of effect switch, which is easy to feel for the audience,
thereby affecting user’s experience.

SUMMARY

The invention provides a combined effect wheel device
that greatly reduces switch time when the effect wheel is
switched from an effect zone to a light through hole,
resulting coherent beam effect switch of stage lights.

According to the present invention, the combined effect
wheel device includes an effect wheel, a first driving unit
configured to drive the effect wheel to rotate, and a second
driving unit configured to drive the effect wheel to shift. The
effect wheel includes a multiple of light transmission rings,
each light transmission ring being surrounding a center of
the effect wheel, each of the light transmission rings has an
effect zone for generating a light effect, and a light through
hole is provided for at least two light transmission rings that
allows light beams to pass though freely.

By the configuration that a light through hole is provided
for at least two light transmission rings, when a portion
where the effect wheel crosses a light path needs to be
switched from the effect zone to one light through hole, the
light through hole closest to the light path can be driven to
switch to the light path by the first driving unit and the
second driving unit, thereby greatly reducing the switch time
and switching the beam effect of the stage lights more
coherently. What’s more, the first driving unit drives the
effect wheel to rotate around its own axis, which can achieve
a switch among different positions of the effect zone on the
same light transmission ring, or a switch between the effect
zone and the light through hole. The second driving unit
drives the effect wheel to shift as so to realize a switch
between different light transmission rings.
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According to a preferable embodiment, each of the light
transmission rings is provided with a light through hole that
allows the light beam to pass through freely. In such
configuration, when the portion where the effect wheel
crosses the light path is switched from the effect zone to the
light through hole, the effect wheel can choose to rotate the
light through hole to the light beam position only by rotating
around its own axis, or select to rotate the nearest light
through hole on the other light transmission rings to intersect
the light beam by simultaneously rotating around its own
axis and shifting, so that the switch time of the effect wheel
can be further reduced, and an entire control program is
relatively simple for a control software.

The light through holes are preferably located on a same
straight line and on the same side of the center of the effect
wheel. On the one hand, software positioning of the light
through holes is more convenient; on the other hand, when
the light beam is located exactly at a light through hole on
an inner circle of the effect wheel, the effect wheel can
completely switch out the light path along the straight line,
which will sweep no or less effect zones.

More preferably, the light through holes on two adjacent
light transmission rings communicate with each other to
form an elongated through hole. Compared with light
through holes that are independent of each other, mutual
communication between the light through holes allows a
region where the effect wheel intersects the light path to be
switched from a light through hole on one light transmission
ring to a light through hole on the other adjacent light
transmission ring without any obstruction and transition
image.

According to one embodiment of the present invention,
the combined effect wheel device also includes a bracket and
a moving plate. The moving plate is slidably disposed on a
sliding rail of the bracket, and the effect wheel is pivotally
connected to the moving plate. The device is simple in
structure, and convenient for processing, assembly and
disassembly. Rotation movement and shift movement of the
effect wheel will not affect each other, and can be performed
simultaneously or independently.

Specifically, the first driving unit includes a first motor
mounted on the moving plate, a first driving wheel con-
nected to a rotating shaft of the first motor, and a first pulley
pivotally connected to the moving plate. The first pulley is
connected to the first driving wheel through a first belt, and
the effect wheel is fixed to the first pulley. The first motor
drives the first driving wheel to rotate, and the first driving
wheel drives the first pulley to rotate through the first belt,
thereby driving the effect wheel fixed to the first pulley to
rotate. Compared with a direct connection between the effect
wheel and the rotating shaft of the first motor, i.e., gear
transmission, the effect wheel is driven by means of belt
transmission, so that a height space of the first driving unit
in a light beam direction is saved, and the belt transmission
occupies a smaller space in a direction perpendicular to the
beam direction compared to gear transmission.

Further, the second driving unit includes a second motor
mounted on the bracket, a second driving wheel fixed to a
rotating shaft of the second motor, and a second pulley
pivotally connected to the bracket. The second driving wheel
is connected to the second pulley through a second belt, and
the moving plate is fastened to the second belt and is driven
by the second belt to slide on the sliding rail. The second
motor drives the second driving wheel to rotate, the second
driving wheel and the second pulley are driven by the second
belt, and the moving plate is driven by the second belt to



US 11,226,085 B2

3

shift along the sliding rail, thereby driving the effect wheel
pivotally connected to the moving plate to shift.

According to one embodiment of the present invention,
each effect zone of each light transmission ring includes one
or more of pattern effect, color effect, filter effect, light
splitting effect, and fogging effect. Different effect zones can
be set according to actual requirements, so that the beam
effect of stage lights is more diverse. The pattern effect can
cause a light beam that passes through to project a particular
static pattern or dynamic pattern. The color effect can
change a color of a light beam that passes through. The filter
effect can filter a light beam that passes through to change
color temperature, color rendering index and the like of the
beam. The light splitting effect can cause a light beam that
passes through to project multiple light beams. The fogging
effect can cause a beam that passes through to become more
uniform and softer.

According to one embodiment of the present invention,
the effect zone on each light transmission ring is composed
of several spaced-apart effect regions. The effect regions are
spaced at intervals to facilitate disassembly and replacement
of a single effect region in the future.

The present invention also provides a stage light including
a light source and the above-mentioned combined effect
wheel device. The light emitted by the light source passing
through the combined effect wheel device can project rich
stage lighting effects.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic structural view of an existing effect
wheel in the prior art.

FIG. 2 is a schematic structural view of a combined effect
wheel according to an embodiment of the present invention.

FIG. 3 is a schematic structural view of the combined
effect wheel according to another embodiment of the present
invention.

FIG. 4 is a schematic exploded view of the combined
effect wheel according to an embodiment of the present
invention.

EMBODIMENTS

The drawings of the present invention are for illustration
purpose only and are not intended to limit the present
invention. Some components in the drawings may be omit-
ted, enlarged, or reduced for better illustrating the following
embodiments, and sizes of these components do not repre-
sent sizes of actual products. For those skilled in the art, it
will be understood that some known structures and descrip-
tions thereof in the drawings may be omitted. The positional
relationships in the drawings are for illustration purpose
only and are not intended to limit the present invention.

As shown in FIGS. 2 and 4, the present embodiment
provides a combined effect wheel device comprising an
effect wheel 100, a first driving unit configured to drive the
effect wheel 100 to rotate, and a second driving unit con-
figured to drive the effect wheel 100 to shift. The effect
wheel 100 includes a multiple of light transmission rings
110, each of the light transmission rings being surrounding
a center of the effect wheel 100, each of the light transmis-
sion rings 110 has an effect zone for generating a light effect,
and at least two light transmission rings 110 are provided
with a light through hole 112 that allows light beams to pass
though freely.

By the configuration that a light through hole 112 is
provided for at least two light transmission rings 100, when
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a portion where the effect wheel 100 crosses a light path
needs to be switched from the effect zone to the light through
hole 112, the light through hole 112 closest to the light path
can be driven to switch to the light path by the first driving
unit and the second driving unit, thereby greatly reducing
switch time and switching a beam effect of stage lights more
coherently. What’s more, the first driving unit drives the
effect wheel 100 to rotate around its own axis, which can
achieve a switch among different positions of the effect zone
on the same light transmission ring 110 or a switch between
the effect zone and the light through hole 112. The second
driving unit drives the effect wheel 100 to shift to realize a
switch between different light transmission rings 110. It
should be noted that “shift” herein refers to that the effect
wheel 100 can achieve a switch between different light
transmission rings 110 in a panning movement or tilting
movement. In the present embodiment, the effect wheel 100
achieves the switch between different light transmission
rings 110 in panning movement.

As shown in FIG. 2, according to the present embodiment,
each of the light transmission rings 110 is provided with a
light through hole 112 that allows the light beam to pass
through freely. In such configuration, when a portion where
the effect wheel 100 crosses the light path is switched from
the effect zone to the light through hole 112, the effect wheel
100 can choose to rotate the light through hole 112 to the
light beam position only by rotating around its own axis, or
select to rotate the nearest light through hole 112 on the other
light transmission rings 110 to intersect the light beam by
simultaneously rotating and shifting, so that the switch time
of the effect wheel 100 is further reduced, and an entire
control program is relatively simple for a control software.

As shown in FIG. 2, according to the present embodiment,
the light through holes 112 are located on the same straight
line and on the same side of the center of the effect wheel
100. On the one hand, software positioning of the light
through holes 112 is more convenient; on the other hand,
when the light beam is located exactly at a light through hole
112 on an inner circle of the effect wheel 100, the effect
wheel 100 can completely switch out the light path along the
straight line, which will sweep no or less effect zones 110.
In this embodiment, the effect wheel 100 has three light
transmission rings 110, each of the light transmission rings
110 has a light through hole 112, and the light through holes
112 are on the same straight line.

Referring to FIG. 4, the combined effect wheel device also
includes a bracket 400 and a moving plate 300. The moving
plate 300 is slidably disposed on a sliding rail 410 of the
bracket 400, and the effect wheel 100 is pivotally connected
to the moving plate 300. The device in such configuration is
simple in structure, and convenient for processing, assembly
and disassembly. Rotation movement and shift movement of
the effect wheel 100 do not affect each other, and can be
performed simultaneously or independently. A length of the
sliding rail 410 can be determined according to actual
requirements, preferably equal to a linear distance from a
center of the effect wheel 100 to a periphery of the effect
wheel 100.

The first driving unit includes a first motor 211 mounted
on the moving plate 300, a first driving wheel 214 fixed to
a rotating shaft of the first motor 211, and a first pulley 212
pivotally connected to the moving plate 300. The first pulley
212 is connected to the first driving wheel 214 through a first
belt 213, and the effect wheel 100 is fixed to the first pulley
212. The first motor 211 drives the first driving wheel 214 to
rotate, and the first driving wheel 214 in turn drives the first
pulley 212 to rotate through the first belt 213, thereby



US 11,226,085 B2

5

driving the effect wheel 100 fixed to the first pulley 212 to
rotate. Compared with a direct connection between the effect
wheel 100 and the rotating shaft of the first motor 211, i.e.,
gear transmission, the effect wheel 100 is driven by means
of'belt transmission, so that a height space of the first driving
unit in a light beam direction is saved, and the belt trans-
mission occupies a smaller space in a direction perpendicu-
lar to the beam direction compared to gear transmission. In
this embodiment, the moving plate 300 extends downwardly
a central axis that is pivotally connected with the first pulley
212, and the effect wheel 100 is fixed on the first pulley 212,
so that an axle center of the central axis coincides with the
center of the effect wheel 100.

Alternatively, the first driving wheel 214 can be engaged
directly with the first pulley 212 or can be driven by rack
gear, chain gear, or the like.

According to the present invention, the second driving
unit includes a second motor 221 mounted on the bracket
400, a second driving wheel 222 fixed to a rotating shaft of
the second motor 221, and a second pulley 223 pivotally
connected to the bracket 400. The second driving wheel 222
is connected to the second pulley 223 through a second belt
224, and the moving plate 300 is fastened to the second belt
224 and is driven by the second belt 224 to slide on the
sliding rail 410. The second motor 221 drives the second
driving wheel 222 to rotate, the second driving wheel 222
and the second pulley 223 are driven by the second belt 224,
and the moving plate 300 is driven by the second belt 224
to shift along the sliding rail 410, thereby driving the effect
wheel 100 pivotally connected to the moving plate 300 to
shift. In the present embodiment, the moving plate 300 is
compressed against the second belt 224 through two plates
located above and below the second belt 224.

Alternatively, the second driving wheel 222 and the
second pulley 223 can be driven by rack gear and chain gear.

Preferably, the sliding rail 410 is provided with a sliding
block 420 that can slide along the sliding rail 410, the sliding
block 420 is fixed to the moving plate 300, and the moving
plate 300 passes through a gap between the sliding rail 410
and the bracket 400. The gap between the sliding rail 410
and the bracket 400 is fully utilized to provide more space
for other components. And the shifting of the moving plate
300 can be smoother and steadier by the sliding block 420.

According to a preferred embodiment of the present
invention, the effect zone of each light transmission ring
includes one or more of pattern effect, color effect, filter
effect, light splitting effect, and fogging effect. Different
effect zones can be set according to actual requirements, so
that the beam effect of stage lights is more diverse. The
pattern effect can cause a light beam that passes through to
project a particular static pattern or dynamic pattern. The
color effect can change a color of a light beam that passes
through. The filter effect can filter a light beam that passes
through to change color temperature, color rendering index
and the like of the beam; the light splitting effect can cause
a light beam that passes through to project multiple beams.
And the fogging effect can cause a light beam that passes
through to become more uniform and softer. The dynamic
pattern refers to allowing a light beam that passes through to
project an effect similar to an animation, and forming a
dynamic effect of flames, flowing water, floating clouds, and
stars during rotation.

Alternatively, the effect zones on the same light transmis-
sion ring 110 can be composed of the same effect or different
effects. And the effect zones on different light transmission
rings 110 can be composed of the same effect or different
effects.
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According to a preferred embodiment of the present
invention, the effect zone on each light transmission ring 110
is composed of several effect regions 111 that are spaced
from one another. The effect regions 111 are spaced at
intervals to facilitate disassembly and replacement of a
single effect region 111 in the future. The effect region 111
can be formed by fixing an effect sheet on the effect wheel
100, or can also be formed by directly engraving various
effects on the disk body of the effect wheel 100. Preferably,
the effect regions 111 are uniformly distributed along the
effect zone.

Alternatively, the effect zone of each light transmission
ring 110 can be composed of continuous effect regions 111.
It also can be that part of the effect regions 111 in a single
effect zone is continuous, and the other part of the effect
regions 111 is discontinuous.

FIG. 3 shows a combined effect wheel according to
another embodiment, the light through holes 112 on two
adjacent light transmission rings 110 communicate with
each other to form an elongated through hole. Compared
with light through holes 112 that are independent of each
other, mutual communication between the light through
holes 112 allows a region where the effect wheel 100
intersects the light path to be switched from a light through
hole 112 on a light transmission ring 110 to a light through
hole 112 on the other adjacent light transmission ring 110
without any obstruction and transition image.

The present invention also provides a stage light including
a light source and the above-mentioned combined effect
wheel device. The light emitted by the light source passing
through the combined effect wheel device 100 can project
rich stage lighting effects.

Obviously, the above embodiments of the present inven-
tion are merely examples for clear illustration of the present
invention, and are not intended to limit the implementation
of the present invention. Any modification, equivalent sub-
stitution or improvement and the like within the spirit and
principle of the claims of the present invention should be
included in the scope of claims of the present invention.

The invention claimed is:

1. A combined effect wheel device, comprising:

an effect wheel;

a first driving unit configured to drive the effect wheel to

rotate;

a second driving unit configured to drive the effect wheel

to shift;

a bracket; and

a moving plate,

wherein the moving plate is slidably disposed on a sliding

rail of the bracket, and the effect wheel is pivotally
connected to the moving plate, and

wherein the effect wheel includes a multiple of light

transmission rings, each of the multiple of light trans-
mission rings being surrounding a center of the effect
wheel, each of the multiple of the light transmission
rings has an effect zone configured to generate a light
effect, and at least two light transmission rings are
provided with a light through hole that allows a light
beam to pass though freely.

2. The combined effect wheel device according to claim
1, wherein each of the multiple of the light transmission
rings is provided with the light through hole that allows the
light beam to pass through freely.

3. The combined effect wheel device according to claim
2, wherein the light through hole of each of the multiple of
the light transmission rings is located on a straight line and
on one side of the center of the effect wheel.
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4. The combined effect wheel device according to claim
3, wherein the light through holes of two adjacent light
transmission rings communicate with each other to form an
elongated through hole.

5. The combined effect wheel device according to claim
1, wherein the first driving unit includes:

a first motor mounted on the moving plate;

a first driving wheel fixed to a rotating shaft of the first

motor; and

a first pulley pivotally connected to the moving plate,

wherein the first pulley is connected to the first driving

wheel through a first belt, and the effect wheel is fixed
to the first pulley.

6. The combined effect wheel device according to claim
1, wherein the second driving unit includes:

a second motor mounted on the bracket;

a second driving wheel fixed to a rotating shaft of the

second motor; and
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a second pulley pivotally connected to the bracket,

wherein the second driving wheel is connected to the

second pulley through a second belt, and the moving
plate is fastened to the second belt and is driven by the
second belt to slide on the sliding rail.

7. The combined effect wheel device according to claim
1, wherein the effect zone of each light transmission ring
includes one or more of pattern effect, color effect, filter
effect, light splitting effect, and fogging effect.

8. The combined effect wheel device according to claim
1, wherein the effect zone of each light transmission ring is
composed of several spaced-apart effect regions.

9. A stage light, comprising:

a light source; and

a combined effect wheel device according to claim 1.
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