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(57) A reel apparatus includes: a plurality of display
panels which are fixedly disposed at predetermined po-
sitions; a plurality of reels respectively having reel strips
which are installed to independently rotate with respect
to a single axis in a state of respectively covering a front
surface of the display panels; a plurality of driving motors
for respectively rotating the reels; and a controller for
controlling image display operation of the display panel
based on a signal representing rotation speed of the reel
strips such that images of the display panels rotate re-
spectively in response to a rotation speed of the reel
strips. Instead of providing a plurality of display panels
for each reel, one fixed display panel is provided for each
reel and image displayed on the display panel rotates,
so each reel requires only one display panel and thereby
a manufacturing cost can be reduced.

REEL APPARATUS FOR A GAMING MACHINE

[FIG. 3]
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Description
[Field of the invention]

[0001] The present invention relates to a reel appara-
tus of a game machine.

[Background Art]

[0002] Various game machines have been introduced
with increase of demand for various games, and a game
machine such as a slot machine which is used in a casino
is one of them.

[0003] A game machine such as a slot machine is pro-
vided with a plurality of reels on which symbols such as
picture or number are printed, and result of game may
be determined by combination of such symbols.

[0004] In a conventional reel apparatus, various sym-
bols are printed on the surface of the reel strip, and the
reel is rotated and stopped to select specific symbols.
[0005] A technology for making a reel apparatus with
an image display device instead of marking symbols on
the reel strip is now being developed.

[0006] However,incase many display devices are pro-
vided for each reel, manufacturing cost for a reel appa-
ratus is increased, and in case of rotating an image dis-
play device, durability of an image display device is de-
teriorated.

[Detailed Description of the Invention]
[Technical Problem]

[0007] The presentinvention has been made in an ef-
fortto provide a reel apparatus fora game machine which
uses an image display device which operates electrically
and has a lower manufacturing cost and does not dete-
riorate durability of an image display device.

[Technical Solution]

[0008] An exemplary reel apparatus of a game ma-
chine according to an embodiment of the present inven-
tion includes: a plurality of display panels which are fix-
edly disposed at predetermined positions; a plurality of
reels respectively having reel strips which are installed
to independently rotate with respect to a single axis in a
state of respectively covering a front surface of the plu-
rality of the display panels; a plurality of driving motors
for respectively rotating the plurality of the reels; and a
controller for controlling image display operation of the
display panel based on a signal representing rotation
speed of the reel strips such that images of the plurality
of the display panels rotate respectively in response to
a rotation speed of the plurality of the reel strips.

[0009] The controller may control the image display
operation of the display panel based on a motor driving
signal for operating the driving motor.
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[0010] In another embodiment of the present inven-
tion, the reel apparatus may further includes: a plurality
of slot members which are respectively mounted to the
plurality of the reels so as to rotate together with the plu-
rality of the reels and are arranged along a circumferential
direction; a plurality of light generators which emit re-
spectively light selectively passing through the slots de-
pending on rotation position of the slot member; and a
plurality of light receivers which are respectively disposed
opposite to the light generators so as to receive light emit-
ted from the light generator and having passed through
the slots. The controller may receive the motor driving
signal and a signal representing the number of detection
of light detected by the light receiver and may control the
image display operation of the display panels based on
the received signals.

[0011] In yet another embodiment of the present in-
vention, the reel apparatus may further includes: a plu-
rality of slot members which are respectively mounted to
the plurality of the reels so as to rotate together with the
plurality of the reels and are arranged along a circumfer-
ential direction; a plurality of light generators which emit
respectively light selectively passing through the slots
depending on rotation position of the slot member; and
a plurality of light receivers which are respectively dis-
posed opposite to the light generators so as to receive
light emitted from the light generator and having passed
through the slots. The controller may receive a signal
representing the number of detection of light detected by
the light receiver and may control the image display op-
eration of the display panels based on the received sig-
nal.

[0012] The display panel may have a curved shaped
responding to a shape of the reel strip.

[Advantageous Effects]

[0013] According to the present invention, instead of
providing a plurality of display panels for each reel, one
fixed display panel is provided for each reel, and images
displayed on the display panel rotates at the same speed
with the rotation speed of the reel, so each reel requires
only one display panel and thereby a manufacturing cost
can be reduced. Further, since the display panel is fixed
rather than rotating together with the reel, the display
panel can be prevented from being damaged by rotation
and durability deterioration can be prevented.

[Brief Description of Drawings]
[0014]

FIG. 1 is a perspective view of a game machine to
which a reel apparatus according to an embodiment
of the present invention is applied.

FIG. 2 is a perspective view of a reel apparatus ac-
cording to an embodiment of the present invention.
FIG. 3 is a partially cut perspective view of a reel
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apparatus according to an embodiment of the
present invention.

FIG. 4is ablock diagram for explaining image display
control of a display panel of a reel apparatus accord-
ing to an embodiment of the present invention.

[Best Mode]

[0015] The present invention will now be described
more fully hereinafter with reference to the accompany-
ing drawings, in which preferred embodiments of the in-
vention are shown.

[0016] In the drawings, the thickness of layers, films,
panels, regions, etc. are exaggerated for clarity. Like ref-
erence numerals designate like elements throughout the
specification. It will be understood that when an element
such as a layer, film, region or substrate is referred to as
being "on" or "under" another element, it can be directly
on or directly under the other element or intervening el-
ements may also be present. In contrast, when an ele-
ment is referred to as being "directly on" or "directly un-
der" another element, there are no intervening elements
present.

[0017] Referring to FIG. 1, a reel apparatus 200 ac-
cording to an embodiment of the present invention is in-
stalled in a game machine and displays images.

[0018] The reel apparatus 200 may be installed within
a game machine and may be fixed such that a user can
see images displayed thereon through a display window
which is formed to adisplay plate 201 of a game machine.
[0019] Forexample, agame machine may have a cab-
inet-shaped body 101, and various parts and controllers
for performing game may be provided to the body 101.
For example, a coin insertion hole 103 for inserting coins,
various input buttons 105 for performing games, and oth-
er various parts may be provided to the body 101.
[0020] Thereel apparatus 200 according to an embod-
iment of the present invention will be explained in detail
hereinafter with reference to the drawings.

[0021] The reel apparatus 200 may include a plurality
of display panels 210 and a plurality of reels 220. The
display panels 210 and the reels 220 are provided with
the same number, and although the numbers of these
are three in the drawing, the number of them is not limited
thereto.

[0022] The display panels 210 and the reels 220 may
be mounted to a support frame 300 which is fixed within
a game machine.

[0023] The display panels 210 are fixed to predeter-
mined positions respectively.

[0024] The display panel 210 may be realized as an
arbitrary display panel which can display images by elec-
trical signals, and for example may be realized as various
display panels such as a liquid crystal display panel,
OLED, PDP, or the like. Meanwhile, the display panel
210 may have a curved shape, and explanation for the
curved shape will be made later.

[0025] The plurality of reels 220 includes respectively
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a reel strip 221 which is configured to independently ro-
tate with respect to a single axis in a state of covering a
front surface of the display panels 210 respectively.
[0026] The reel strip 221 may have a ring shape with
a constant width, and is made of transparent material
such that a user can see images displayed on the display
panel 210 which is disposed therebehind. For example,
the reel strip 221 may be made of transparent or semi-
transparent synthetic resin material such as acrylic, pol-
yethylene. That is, although numbers or symbols are
printed on a rotating reel strip of a conventional reel ap-
paratus for a game machine and a user directly sees
these numbers or symbols, numbers or symbols are not
printed on the reel strip according to an embodiment of
the presentinvention and the reel strip simply rotates and
a user sees images displayed on the display panel which
is located behind the reel strip.

[0027] The reel 220 may include a reel drum 223 and
a spoke 225. The reel drum 223 may be connected to an
output shaft 401 of a driving motor 400 (not shown in
FIG. 2 and FIG. 3) for rotating the reel 220 and is config-
ured to rotate by the same, and the spoke 225 connects
the reel drum 223 and the reel strip 221.

[0028] The driving motor 400 may be any motor such
as a step motor for providing rotation force for rotating
the reel 220.

[0029] As mentioned above, the display panels 210
and the reels 220 may be mounted to the support frame
300, and the support frame 300 may be provided with
opposing side walls 301, and an upper wall 303 and a
lower wall 305, and a plurality of support members 307
may be disposed between the side walls 301.

[0030] The plurality of reels 220 may be disposed to
independently rotate between the side wall 301 and the
support member 307 or between the support members
307.

[0031] For example, the driving motor 400 may be
mounted to the support member 307 or the side wall 301,
and the reel drum 223 which is a part of the reel 220 is
connected to the output shaft 401 such that the output
shaft 401 of the driving motor and the reel 220 rotate
together. Accordingly, the respective reels 220 can rotate
about the output shaft 401 of the driving motor.

[0032] The driving motor 400 is provided with the same
number as the plurality of the reels 220, and the driving
motors are respectively connected to the plurality of the
reels 200 so that one driving motor rotates one reel 220,
and the reels 220 independently rotate by the respective
driving motors.

[0033] Meanwhile, the display panel 210 may have a
curved shape, and may be formed in a curved shape
responding to a ring shape of the reel strip 221. That is,
when a user sees from the front, the display panel 210
has a constant width in a horizontal direction and is
formed in a curved shape along a vertical direction so as
to have a shape in which a vertically central portion there-
of is convex.

[0034] Atthis time, the display panel 210 may be fixed
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at a predetermined position by being mounted to a side
wall 301 or a connecting member 309 which is connected
to the support member 307.

[0035] Meanwhile, the reel apparatus according to an
embodiment of the presentinventionincludes a controller
211 for controlling operation of the display panel 210.
The controller 211 may be a conventional controller for
controlling a display panel, and separate controllers may
be provided for respective display panels 210 or one con-
troller 211 may separately control the plurality of the dis-
play panels 210. Hereinafter, for ease of description, a
case that one controller 211 controls the plurality of the
display panels 210 will be explained.

[0036] The controller 211 controls image display op-
eration of the respective display panels 210 to rotate at
the same speed corresponding to the rotation speed of
the reel strip 221. At this time, the controller 211 receives
a signal representing the rotation speed of the reel strip
221 and controls image display operation of the display
panels 210 based on the received signal.

[0037] That s, the controller 211 detects the rotation
speed of the respective reel strips 221 in real time, and
controls image display of the display panel 210 such that
image of the display panel 210 rotates at the same speed.
[0038] Hereinafter, referring to FIG. 4, a method for
controlling image display of the display panels 210 by
the controller 211 will be explained.

[0039] First,amotordriving signal (e.g., a pulse signal)
which is output to control operation of the driving motor
400 by a motor controller 403 for controlling operation of
the driving motor 400 may be a signal representing the
rotation speed of the reel strip 221, and the controller 211
may receive the motor driving signal of the motor con-
troller 403 and may control image display of the display
panels 210 such that image of the display panels 210
rotate at the same speed with the rotation speed of the
reel strip 221. That is, by synchronizing rotation speeds
of an image displayed on the display panel 210 and the
reel strip 221 such that image displayed on the display
panel 210 which is fixed at a predetermined position ro-
tates at the same speed with the rotation speed of the
reel strip 221 which actually rotates, an effect that the
fixed display panel 210 seems to rotate together with the
reel strip 221 can be obtained, so without rotating the
display panel 210 images may be seemed to rotate.
[0040] Meanwhile, in another embodiment of the
present invention, the controller 211 may control image
display of the display panel 210 such that an image dis-
played on the display panel 210 rotates at the same
speed with the rotation speed of the reel strip 221 based
on a signal of a sensor instead of a motor driving signal.
[0041] For this, the reel apparatus may include a plu-
rality of slot members 500, a plurality of light generators
610, and a plurality of light receivers 620. The slot mem-
ber 500, the light generator 610, and the light receiver
620 are respectively provided with the same number as
that of the reel 220, and are mounted for respective reels
220.
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[0042] First, the slot members 500 are respectively
mounted to the reels 220 so as to rotate at the same
speed with the respective reels 220. For example, the
slot member 500 may have a member having a circular
ring shape which is fixed to the reel drum 223.

[0043] The slot member 500 has a plurality of slots 501
which are arranged along a circumferential direction. The
slot 501 may have various shapes, and may be formed
in a shape in which an outer side is closed instead of
being opened as shown in the drawing.

[0044] The light generator 610 may be realized as any
light generating device which may emit light, and the light
receiver 620 may be realized as any device which re-
ceives light and outputs a corresponding signal.

[0045] The light generator 610 and the light receiver
620 are fixed to predetermined positions rather than ro-
tating together with the reel 220. For this, the light gen-
erator 610 and the light receiver 620 may be mounted to
the side wall 310 of the support frame 300 or the support
member 307. For example, as shown in the drawing, the
light generator 610 and the light receiver 620 may be
fixed to the support member 307 by a connectingmember
330.

[0046] At this time, the light generator 601 is disposed
such that light emitted therefrom can selectively pass
through the slot 501 depending on rotation position of
the slot member 500. That s, the light generator 610 may
be disposed in the vicinity of the slot member 500 and at
the same vertical level of a rotation trace of the rotating
slots 501. Accordingly, as the slot member 500 rotates,
in case that the slot 501 locates at the same vertical po-
sition with the light generator 610, light emitted from the
light generator 610 passes through the slot 501 and goes
forward, and in case that the blocked portion between
the slots 501 locates at the same vertical position with
the light generator 610, light emitted from the light gen-
erator 610 is blocked by the slot member 500.

[0047] The light receiver 620 is disposed opposite to
the light generator 610 so as to receive light emitted from
the light generator 610 and then having passed through
the slot 501 of the slot member 500. That is, the light
generator 610 and the light receiver 620 are disposed to
face each other on both sides of the rotation trace of the
slots 501 of the slot member 500.

[0048] The controller 211 may receive a signal repre-
senting the number of detection of light detected by the
light receiver 620 and may control image display of the
display panel 210 based on the received signal. That is,
by using information on distance between the slots 501
of the slot member 500 which are stored in a memory
and the number of detection of light which passes through
the slot 501 and is detected by the light receiver 620,
rotation position and a rotation speed can be known and
the display panel 210 can be controlled such that image
of the display panel 210 rotates at the same speed of the
rotation speed of the reel 220 based on these information.
[0049] Although it has been explained that the image
display of the display panel 210 is controlled based on
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the motor driving signal or the signal of the light receiver
620, image display of the display panel 210 can be con-
trolled by using both of the motor driving signal and the
signal of the light receiver 620. For example, the control-
ler 211 controls image display of the display panel 210
basically based on the motor driving signal of the driving
motor 400 for rotating the reel 220, and may auxiliary use
the signal of the light receiver 620. For example, in case
that there are errors between position and rotation speed
of the reel 220 which are determined by the motor driving
signal and the real position and rotation speed thereof,
the determination on whether there are these errors can
be made according to whether the rotation speed of the
reel 220 obtained by the motor driving signal is different
from the rotation speed obtained from the signal of the
light receiver 620. If there is an error, the controller 211
may control image display of the display panel 210 based
on the signal of the light receiver 620.

[0050] While this invention has been described in con-
nection with what is presently considered to be practical
exemplary embodiments, it is to be understood that the
invention is not limited to the disclosed embodiments,
but, on the contrary, is intended to cover various modifi-
cations and equivalent arrangements included within the
spirit and scope of the appended claims.

[Industrial Applicability]

[0051] The present invention relates to a reel appara-
tus and can be applied to a game machine, so it has an
industrial applicability.

Claims
1. Areel apparatus of a game machine, comprising:

a plurality of display panels which are fixedly dis-
posed at predetermined positions;

a plurality of reels respectively having reel strips
which are installed to independently rotate with
respect to a single axis in a state of respectively
covering a front surface of the plurality of the
display panels;

a plurality of driving motors for respectively ro-
tating the plurality of the reels; and

a controller for controlling image display opera-
tion of the display panel based on a signal rep-
resenting rotation speed of the reel strips such
that images of the plurality of the display panels
rotate respectively in response to a rotation
speed of the plurality of the reel strips.

2. Thereel apparatus of claim 1, wherein the controller
controls the image display operation of the display
panel based on a motor driving signal for operating
the driving motor.

10

15

20

25

30

35

40

45

50

55

3. The reel apparatus of claim 2, further comprising:

a plurality of slot members which are respective-
ly mounted to the plurality of the reels so as to
rotate together with the plurality of the reels and
are arranged along a circumferential direction;
a plurality of light generators which emit respec-
tively light selectively passing through the slots
depending on rotation position of the slot mem-
ber; and

a plurality of light receivers which are respec-
tively disposed opposite to the light generators
so as to receive light emitted from the light gen-
erator and having passed through the slots,
wherein the controller receives the motor driving
signal and a signal representing the number of
detection of light detected by the light receiver
and controls the image display operation of the
display panels based on the received signals.

4. The reel apparatus of claim 1, further comprising:

a plurality of slot members which are respective-
ly mounted to the plurality of the reels so as to
rotate together with the plurality of the reels and
are arranged along a circumferential direction;
a plurality of light generators which emit respec-
tively light selectively passing through the slots
depending on rotation position of the slot mem-
ber; and

a plurality of light receivers which are respec-
tively disposed opposite to the light generators
so as to receive light emitted from the light gen-
erator and having passed through the slots,
wherein the controller receives a signal repre-
senting the number of detection of light detected
by the light receiver and controls the image dis-
play operation of the display panels based on
the received signal.

5. The reel apparatus of claim 1, wherein the display
panel has a curved shaped responding to a shape
of the reel strip.
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