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Description

Field of The Invention

[0001] This invention relates to a gaming machine
comprising an electric image display device.

Related Background Art

[0002] Conventionally, this type of gaming machine
includes a slot machine. When playing a slot machine,
three reels embedded behind the front panel thereof ro-
tates so that the symbols drawn on the outer periphery
of each reel are variably displayed one after another
through the three reel windows formed in the front panel.
When the reels stops rotating and the symbols dis-
played on the respective windows correspond to a pre-
determined combination, then the game is won, and
medals won are paid out.

[0003] There exists a conventional slot machine com-
prising a liquid crystal display device provided on the
front panel at the lower side of the reel windows, serving
as an electric display device for displaying effectimages
and information images relating to an ongoing game (re-
fer to Patent Document 1) . There also exists a conven-
tional slot machine comprising a liquid crystal display
device with a large display area provided on the front
panel, serving as an electric display device. Such dis-
play devices comprise a light guiding plate disposed at
the rear side of the liquid crystal display panel, and illu-
mination devices constituted by a cold-cathode tube are
disposed at the sides of the upper and lower ends of the
light guiding plate. The illumination light emitted from the
cold-cathode tube enters the light guiding plate from the
upper and lower side faces of the light guiding plate to
subsequently emit toward the rear side of the liquid crys-
tal panel via a lens cut formed within the light guiding
plate. The liquid crystal display panel is illuminated with
the emitted light.

[0004] Refer to Japanese Patent Laid-open Publica-
tion No. 2002-78856, for example.

[0005] However, the conventional slot machine using
a cold-cathode tube as an illumination device for illumi-
nating a liquid crystal display panel shows variations in
voltage applied to the cold-cathode tube among respec-
tive gaming machines due to the coil loss of the trans-
former used to allow the cold-cathode tube to be on, re-
sulting in variations in brightness for illuminating the lig-
uid crystal display panel among respective gaming ma-
chines. Further, the conventional slot machines de-
scribed above require an inverter circuit to avoid flickers
in the illumination. However, an image displayed on a
liquid crystal panel could be disturbed by the noise gen-
erated from the inverter circuit.

[0006] In a conventional slot machine using a cold-
cathode tube as illumination means, the increase of the
size of its liquid crystal panel necessitates the corre-
sponding increase of an amount of illumination light by
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the illumination means. However, when the number of
cold-cathode tubes is increased to increase an amount
of the illumination light, the space for disposing the cold-
cathode tubes must be extended in the direction of the
thickness of the light guiding plate. Therefore, the thick-
ness of the light guiding plate also must accordingly be
increased, resulting in growing in size of an electric dis-
play device. In addition, the increase of the thickness of
the light guiding plate entails the corresponding in-
crease of the distance between the reel and the liquid
crystal panel. Accordingly, in a conventional slot ma-
chine equipped with a large size liquid crystal panel,
when effect such as overlaying a liquid crystal image on
a symbol on the reel is performed, significant displace-
ment may occur between the symbol drawn on an outer
periphery of the reel and an image displayed on the lig-
uid crystal panel depending on a player's viewing angle,
thereby impairing the effect.

Summary of the Invention

[0007] To solve these problems, this invention pro-
vides a slot machine comprising: variable display means
for variably displaying symbols; and an electric display
device disposed in front of the variable display means,
and having a light transparent area which shows sym-
bols displayed on the variable display means, from out-
side of the gaming machine, herein said electric display
device includes; n electric display panel displaying an
image and illumination means having a light emitting di-
ode, the illumination means illuminating the electric dis-
play panel from therebehind.

[0008] According to this configuration, the electric dis-
play panel is illuminated by LEDs so that the image dis-
played on the electric display panel will be visible. Since
LEDs are lighted merely through application of DC cur-
rent, an inverter circuit is not necessary. Further, since
no transformer is required to light LEDs, variations in
voltage applied to an illumination means among respec-
tive gaming machines due to the coil loss can be avoid-
ed. Moreover, the brightness of the illumination can be
easily adjusted merely by adjusting the amount of cur-
rent supplied to the LED with variable resistance or the
like.

[0009] Furthermore, in this invention, an electric dis-
play means may be arranged such that the electric dis-
play device may comprise a light guiding plate that
guides light entered from a side face thereof, to a back
face of the electric display device, so as to irradiate the
light; and the illumination means may comprises a plu-
rality of the light emitting diodes, each of which is con-
tinuously aligned along a side face of the light guiding
plate.

[0010] According to this configuration, it is possible to
adjust the amount of illumination light emitted from the
illumination means by adjusting the amount of current
to be supplied to each of the arrayed LEDs or by increas-
ing/decreasing the number of LEDs to be supplied with
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current.

[0011] Further, in this invention, the illumination
means may be configured such that the illumination
means comprises a plurality of the light emitting diode
provided in matrix on an entire surface of the electric
display device excluding the light transmitting area, the
light emitting diodes opposing a back face of the electric
display device.

[0012] According to this configuration, since the light
emitted from the LEDs illuminates directly the electric
display panel, it is possible to illuminate the electric dis-
play panel without using a light guiding plate. Further, it
is possible to adjust the amount of light emitted from the
illumination means over a wide range by increasing/de-
creasing the amount of current supplied to each of the
plural LEDs arranged over one surface of a plate-
shaped member. Therefore, it is possible to significantly
increase the amount of light emission while maintaining
the thickness of the illumination means constant so that
even when the size of the electric display panel is large,
the distance between the variable display means and
the electric display panel can be maintained constant.
Further, itis possible to selectively illuminate a specified
area in the electric display panel or adjust the brightness
of a specified area by selecting the area of the LEDs to
be on from those arrayed in a matrix or by adjusting the
amount of current supplied to the LEDs within a speci-
fied area, respectively.

Brief Description of the Drawings

[0013]

Fig. 1 is a front view of an appearance of a slot ma-
chine in accordance with a first embodiment of this
invention;

Fig. 2 is a view of a state in which pay lines indicated
on a display window of the slot machine in accord-
ance with the first embodiment of this invention are
sequentially activated;

Fig. 3 is a vertical cross-sectional view of a reel dis-
play window unit of the slot machine in accordance
with the first embodiment of this invention;

Fig. 4 is an exploded perspective view of the reel
display window unit shown in Fig. 3;

Fig. 5is an enlarged perspective view schematically
showing a structure of the illumination device
shown in Fig. 4;

Fig. 6 is a view of symbols drawn on the outer pe-
riphery of the reels of the slot machine in accord-
ance with the first embodiment of this invention;
Fig. 7 is a perspective view of a rotational reel unit
of the slot machine in accordance with the first em-
bodiment of this invention;

Fig. 8 is a perspective view of structure of the rota-
tional reel constituting the rotational reel unit shown
in Fig. 7;

Fig. 9 is a view of symbol combinations drawn on a
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dividend display unit of the slot machine in accord-
ance with the first embodiment of this invention;
Fig. 10 is a block diagram of a circuit configuration
arranged on a main control board of the slot ma-
chine in accordance with the first embodiment of
this invention;

Fig. 11 is a block diagram showing a circuit config-
uration arranged on a sub-control board of the slot
machine in accordance with the first embodiment of
this invention;

Fig. 12 is a vertical cross-sectional view of a reel
display window unit of the slot machine in accord-
ance with a second embodiment of this invention;
Fig. 13 is an exploded perspective view of the reel
display window unit shown in Fig. 12; and

Fig. 14 is an enlarged perspective view schemati-
cally showing a structure of the illumination device
shown in Fig. 13.

Detailed Description of the Invention

[0014] The description will now be given about a first
embodiment in which a gaming machine according to
this invention is applied to a slot machine.

[0015] Fig. 1 is a front view showing an appearance
of a slot machine 1 according to the embodiment.
[0016] Inside a cabinet at the center of the main body
of a slot machine 1, three reels 2, 3 and 4 are rotatably
provided. These reels 2, 3 and 4 constitute a variable
display means for variably displaying various symbols
used for a game. On the outer periphery of each of reels
2, 3 and 4, a line of symbols consisting of a plurality of
kinds of symbols (hereinafter referred to as symbols) are
drawn. A reel display window unit 39 is provided in front
of the respective reels 2-4. Through respective display
windows 5, 6 and 7 defined in the reel display window
unit 39, respective three symbols among those drawn
on the outer periphery of the corresponding reels 2, 3
and 4 can be seen. On the reel display window unit 39,
a total of five pay lines are provided, three of which are
horizontal and the remaining two diagonal. Below the
display windows 5-7, on the right side, an insertion slot
8 is provided through which a player inserts one or more
medals, the medal serving as a gaming medium.
[0017] When a player inserts a medal into the medal
insertion slot 8 prior to start a game, one horizontal cent-
er pay line L1 is activated as shown in Fig. 2 (a). When
two medals are inserted, two upper and lower horizontal
pay lines L2A and L2B are added to enable a total of
three horizontal pay lines L1, L2A and L2B as shown in
Fig. 2 (b) . When three medals are inserted, all the five
pay lines L1, L2A, L2B, L3A and L4B are activated as
shown in Fig. 2 (c). Each circle sign shown in these fig-
ures represents a symbol drawn on the reels 2-4.
[0018] On an machine front panel 38 to the left of the
display windows 5-7, there are provided a symbol com-
bination continuous actuation enhancer indicator 9, a
symbol combination continuous actuation enhancer in-
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dicator 10, a replay indicator 11, a game stop indicator
12, three gaming medal insertion number indicator
lamps 13-15, a deposition amount display unit 16, and
a startlamp 17. Each of the indicators 9-12 and the gam-
ing medal insertion number indicator lamps is controlled
to be on in accordance with the state of the ongoing
game, thereby informing a player of the state of the on-
going game and the number of inserted medals. The
deposition amount display unit 16 is composed of three
digits of 7-segment LEDs (light emitting diodes) and dis-
plays the number of medals currently credited within the
machine. The start lamp 17 blinks when the reels 2-4
can be started.

[0019] On the machine front panel 38 to the right of
the display windows 5-7, there are provided a bonus
count display unit 18, a WIN lamp 19, a payoff amount
display unit 20 and an insertion lamp 21, positioned from
the top in this order. The bonus count display unit 18 is
composed of three digits of 7-segment LEDs and digit-
ally displays, when a player wins a bonus game, the re-
maining number of times for possibly winning at an RB
and JAC games. The WIN lamp 19 is lighted when sym-
bols of a winning combination appear on an activated
pay line. The payoff amount display unit 20 is composed
of three digits of 7-segment LEDs and displays the
number of medals to be paid out when a game is won.
The insertion lamp 21 is lighted when the medal inser-
tion slot 8 can receive a medal.

[0020] The reel display window unit 39 comprises a
liquid crystal display panel 39d (described later) lami-
nated thereon as an electric display panel. The liquid
crystal panel 39d can display various game information
and game effect images. At the left-hand lower portion
of the machine front panel 38, there are provided a cross
key 23, an A-button 24, a B-button 25, a one deposited
medal insertion switch 26, two deposited medals inser-
tion switch 27, and three deposited medals insertion
switch 28. The cross key 23 can be switch-operated in
either of the four directions, namely, upward, downward,
leftward and rightward directions, and is utilized upon
selecting information to be displayed on the liquid crystal
display panel 39d through concurrent operation with A-
and B-buttons. The deposited medal insertion switches
26-28 are used when one to three medals are bet on
one game instead of medal insertion into the medal in-
sertion slot 8 when the deposition amount display unit
16 displays the number of credited medals.

[0021] Below the reel display window unit 39, there
are provided a deposited medal adjustment switch 29,
a start lever 30 and stop buttons 31, 32 and 33, in this
order from the left side in the figure. The deposited med-
al adjustment switch 29 is used for adjusting the medals
credited within the machine. When the start lever 30 is
operated, the reels 2-4 start rotating simultaneously.
The stop buttons 31-33 are disposed corresponding to
the respective reels 2-4. Each of buttons 31-33 is oper-
atively activated when each of the reels 2-4 reaches a
predetermined rotational peed, and stops rotation of the
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respective reels 2-4 in response to the player's opera-
tion.

[0022] A medal receiving tray 34 is provided at the
front bottom of the slot machine 1. The medal receiving
tray 34 serves to stock the medals paid out from a medal
payout opening 35. At the front top of the slot machine
1, a dividend display unit 36 is provided for displaying
the number of medals to be paid out when a game is
won.

[0023] Fig. 3 is a vertical cross-sectional view of the
reel display window unit 39. Fig. 4 is an exploded per-
spective view of the reel display window unit 39. As
shown in Fig. 3, the reel display window unit 39 is pro-
vided in front of the respective reels 2, 3 and 4. As shown
in Fig. 4, the reel display window unit 39 comprises a
transparent acrylic plate 39a, a reel glass base 39b, a
bezel metal frame 39c, aliquid crystal display panel 39d,
a liquid crystal holder 39e, a diffusion sheet 39f, a light
guiding plate 39g, a reflection sheet 39h, a backlight
frame 39i and an antistatic sheet 39j, in this order from
the near side of the machine.

[0024] AsshowninFig. 3, the reel display window unit
39 is fitted to the machine front panel 38 in such a man-
ner that respective brackets 39ba provided to the reel
glass base while protruding upward and downward
thereof are screwed onto the rear of the machine front
panel 38 via respective screws 39k. In this connection,
the respective brackets 39ba provided to the reel glass
base 39b are not shown in Fig. 4.

[0025] The liquid crystal display panel 39d is a trans-
parent electric display panel made of ITO or the like,
which is disposed in front of the respective reels 2-4 to
allow the same to be seen through the panel 39d. The
rear side of the periphery of the display unit is held by a
liquid crystal holder 39e. The light guiding plate 399 is
made of a substantially light transparent resin panel and
has a lens cut formed therein for guiding the light having
entered the plate 39g from the upper and lower side fac-
es thereof to the rear side of the liquid crystal panel 39d.
Above and below the light guiding plate 39g, a pair of
illumination devices 39m is provided for illuminating the
liquid crystal display panel 39d along the upper and low-
er side faces of the light guiding plate 39g, respectively.
The diffusion sheet 39f is made of a substantially light
transparent resin sheet and serves to diffuse the light
guided by the light guiding plate 39g to uniformize the
light illuminated to the liquid crystal display panel 39d.
Thereflection sheet 39h is a sheet for reflecting the light,
which has emitted from the illumination device 39m to
the light guiding plate 399, toward the liquid crystal dis-
play panel 39d side.

[0026] Inthe diffusion sheet 39f, the light guiding plate
39g, the reflection sheet 39h and the backlight frame
39i, there are provided openings 5a, 5b, 5¢ and 5d con-
stituting a display window 5, openings 6a, 6b, 6¢ and 6d
constituting a display window 6, and openings 7a, 7b,
7c and 7d constituting a display window 7. The openings
5a-5d, the openings 6a- 6d and the openings 7a-7d are
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superposed to constitute a substantially light transpar-
ent area. The symbols drawn on reels 2, 3 and 4 can be
seen through the substantially light transparent area
from the outside.

[0027] The reel glass base 39b, the bezel metal frame
39c, the liquid crystal panel 394, the liquid crystal holder
39e, the diffusion sheet 39f, the light guiding plate 39g,
the reflection sheet 39h, the backlight frame 39i, the
antistatic sheet 39j and the illumination device 39m con-
stitute an electric display device, which is disposed in
front of the reels 2-4 and allows the symbols drawn on
reels 2-4 to be seen through the substantially light trans-
parent area thereof.

[0028] The liquid crystal display panel 39d is held by
the liquid crystal holder 39e to be integrated with the
diffusion sheet 39f, the light guiding plate 39g and the
reflection sheet 39h, the periphery of which is inserted
into the bezel metal frame 39c. Through this insertion,
the front side of the periphery of display unit of the liquid
crystal display panel 39d is held by the bezel metal
frame 39c.

[0029] The liquid crystal display panel 39d, the liquid
crystal holder 39¢, the diffusion sheet 39f, the light guid-
ing plate 39g and the reflection sheet 39h integrated by
being fitted into the bezel metal frame 39c are further
inserted in the reel glass base 39b at the circumference
thereof to be supported by the reel glass base 39b in
such a state that the front face of the display unit of the
liquid crystal display panel 39 is opened. The transpar-
ent acrylic plate 39a is pressed to the front face of the
reel glass base 39b by fitting the reel glass base 39b
with a screw 39k to the front panel 38 of the machine to
cover the opening of the front face of the display unit of
the liquid crystal display panel 39.

[0030] The backlight frame 39iis made of a white res-
in plate and holds the bezel metal frame 39c, the liquid
crystal display panel 39d, the liquid display holder 39e,
the diffusion sheet 39f, the light guiding plate 39g and
the reflection sheet 39h, which are supported by the reel
glass base 39b, to the reel glass base 39b from behind
of them. The antistatic sheet 39j is transparent and ad-
hered to the back face of the backlight frame 39i with a
double-sick tape, and covers the back face of the re-
spective apertures 5d, 6d and 7d formed in the backlight
frame 39i.

[0031] Fig. 5is an enlarged perspective view of an il-
lumination device 39m disposed along the lower side
face of the light guiding plate 39g. The illumination de-
vice 39m being disposed along the upper side face of
the light guiding plate 39g has the same configuration
as the above illumination device.

[0032] As shown in this figure, each illumination de-
vice 39m comprises a plurality of high brightness LEDs
39m2 disposed on the upper end face of a board 39ml.
The board 39ml is shaped as an elongated plate, and a
connector 39m3 is provided at one lengthwise end
thereof to be used to connect a wiring for power supply.
The respective high brightness LEDs 39m2 emit white
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light and are arrayed in a line along the lengthwise di-
rection of the board 39ml on the upper end face of the
board 39ml. Respective illumination devices 39m are
disposed along the upper and lower faces of the light
guiding plate 39g while keeping the upper end face of
the board 39ml toward the light guiding plate 39g side
to illuminate the light emitted from the high brightness
LEDs 39m2 to the light guiding plate 39g. The emitted
light is reflected from the reflection sheet 39h to the dif-
fusion sheet 39f to be diffused, and then illuminates the
liquid crystal display panel 39d from the rear side.
[0033] Fig. 6 shows symbol sequences drawn on the
outer periphery of the reels 2, 3 and 4. Each symbol se-
quence comprises an array of 21 symbols including a
plurality of kinds. The symbol sequences correspond to
the first, second and third reels 2, 3 and 4 from the left
to the right in the figure in this order, respectively. Each
of the symbols is assigned a code number out of "1" to
"21". Each reel 2, 3 and 4 is rotationally driven to move
the corresponding symbol sequence downward in the
figure.

[0034] There are seven kinds of symbols, i.e. "Red 7"
represented by a digit with oblique lines in a net; "Blue
7" represented by a digit with oblique lines from upper
right to lower left; "BAR" represented by a pair of alpha-
betic letters BAR in two columns; "Watermelon" repre-
sented by a picture of a watermelon; "Bell" represented
by of a picture of a bell; "Plum" represented by a picture
of a plum; and "Cherry" represented by a picture of cher-
ries.

[0035] Each of reels 2-4 is configured as a rotation
reel unit shown in Fig. 7 and attached to a frame 41 via
a bracket 42. Each of reels 2-4 comprises a reel drum
having a reel band 44 affixed on its outer periphery. The
symbol sequence described above is drawn on the outer
periphery of the reel band 44. Each bracket 42 is pro-
vided with a stepping motor 45 adapted to rotationally
drive the corresponding reel 2, 3 or 4.

[0036] The structure of respective reels 2-4 is shown
in Fig. 8. In this figure, similar parts as in Fig. 7 are des-
ignated with the same reference signs and are not de-
scribed herein. A lamp case 46 is provided inside the
reel drum 43 behind the reel band 44. In the respective
three compartments of the lamp case 46, back lamps
47a, 47b and 47c are installed. These back lamps 47a-
47c¢ are constituted of a white LED and attached to the
back face of the lamp case 46. A photosensor 49 is also
attached to the bracket 42. The photosensor 49 detects
a shield 50 provided on the reel drum 43 passing over
the photosensor 49 when the reel drum 43 rotates.
[0037] Each of back lamps 47a-47c is controllably
lighted by a lamp drive circuit described later. Each of
the lighted back lamps 47a-47c separately illuminates
three symbols positioned in front of it out of the symbols
drawn on the reel band 44 to project the respective three
symbols onto the respective display windows 5-7.
[0038] Fig. 9 shows a table of winning symbol combi-
nations predetermined in the slot machine 1 in accord-
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ance with the embodiment, which is shown on the payoff
display unit 36 at the front top of the slot machine 1. In
a ordinary game, when a combination of symbols "Red

7" -"Red 7" - "Red 7", a combination of symbols "Blue
7" - "Blue 7" - "Blue 7", or a combination of symbols
"BAR" - "BAR" - "BAR" is laid beneath an activated pay

line, 15 medals are paid out, and then an R-B (Ordi-
nary-Bonus) game is executed.

[0039] Further, in a ordinary game, when three iden-
tical symbols "Watermelon" or "Bell" are laid beneath an
activated pay line, a small prize is won and 15 medals
are paid out. Similarly, in a ordinary game, when a com-
bination of symbols "Bell" - "Bell" - "Red 7", a combina-
tion of symbols "Bell" - "Bell" - "Blue 7", or a combination
of symbols "Bell" - "Bell" - "BAR" is laid, a small prize is
also won and 10 medals are paid out.

[0040] Furthermore, in a ordinary game, when three
"Plum" symbols are laid beneath an activated pay line,
then a player is entitled to a replay, i.e., the player can
play an additional game without inserting a medal, al-
though no medal is paid out. This combination of three
"Plum" symbols is also a combination for occurring a
JAC game winning in the JAC game being played in the
course of a R'‘B game. The JAC game refers to a game
to obtain a combination of "Plum" - "Plum" - "Plum" just
beneath the center pay line L1 in the course of an R-B
game.

[0041] Moreover, in a ordinary game, when one
"Cherry" symbol stops beneath one activated pay line
in the first reel 3, a small prize is won and two medals
are paid out, which is referred to as "two-medal cherry".
During betting three medals, when one "Cherry" symbol
stops beneath two activated pay lines, four medals are
paid out, which is referred to as "four-medal cherry".
[0042] Figs. 10 and 11 show circuit configurations ar-
ranged on a main control bard 61 and a sub-control
board 62, respectively, for controlling the game execut-
ing operations of the slot machine 1 described above.
[0043] The control unit of the main control board 61
shown in Fig. 9 comprises a microcomputer 63 as its
major component and additionally a circuit for a random
number sampling. The microcomputer 63 comprises a
main CPU (central processing unit) 64 for performing
control operations according to a preset program, a pro-
gram ROM (read only memory) 65 serving as program
storage means, and a backup-capable control RAM
(random access memory) 66. To the main CPU 64, a
clock pulse generation circuit 67 and a frequency divider
68 for generating reference clock pulses, a random
number generator 69 for generating a certain range of
random numbers, and a random number sampling cir-
cuit 70 for specifying one of the generated random num-
bers. In addition, an 1/0O port 71 is connected for com-
municating signals with peripheral devices (actuators)
described later. The ROM 65 has a storage unit sec-
tioned so as to separately store a winning probability ta-
ble, a symbol table, a winning symbol combination table
and a sequence program.
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[0044] Examples of principal actuators whose opera-
tion is controlled by a control signal from the microcom-
puter 63 include the stepping motors 45 for rotationally
driving the respective reels 2, 3 and 4, various lamps
(game medal insertion amount indicator lamps 13-15, a
start lamp 17, a WIN lamp 19 and a insertion lamp 21),
various display units (a deposition amount display unit
16, various indicators 9-12, a bonus count display unit
18 and a payoff amount display unit 20) and a hopper
72 for containing medals. These are driven by a motor
drive circuit 73, an individual lamp drive circuit 74, an
individual display unit drive circuit 75 and a hopper drive
circuit 76, respectively. These drive circuits 73-76 are
connected to the CPU 64 via the 1/O port 71 of the mi-
crocomputer 63.

[0045] Examples of major input signal generation
means for generating input signals required for the mi-
crocomputer 63 to produce control signals include an
inserted medal sensor 8S for detecting a medal inserted
through the medal insertion slot 8, a start switch 30S for
detecting an operation of the start lever 30, the above-
described deposited medal insertion switches 26-28
and the deposited medal adjustment switch 29. In addi-
tion, there is a reel position detection circuit 77 for de-
tecting the rotational position of respective reels 2, 3 and
4 upon receipt of an output pulse signal from the photo-
sensor 49. The photosensor 49 is included in the driving
mechanism of each of reels 2-4 and not shown in this
figure.

[0046] The reel position detection circuit 77 counts the
number of driving pulses supplied to each of stepping
motors 45 after the reels 2-4 have started rotating, and
writes these count values to a predetermined areain the
RAM 66. Accordingly, the RAM 66 stores the count val-
ue corresponding to the rotational position within a
range of one rotation for respective reels 2-4. The pho-
tosensor 49 detects the shield plate 50 for each rotation
of the reels 2-4 to generate a reset pulse. This reset
pulse is applied to the CPU 64 via the reel position de-
tection circuit 77 and causes the count value of driving
pulses counted in the RAM 66 to be cleared to "0". This
clearing procedure eliminates the misalignment occur-
ring between the moving display of each symbol and the
rotation of each stepping motor 45 every rotation.
[0047] Examples oftheinputsignal generation means
described above also include a reel stop signal circuit
78 for stopping a corresponding reel when a stop button
31, 32 or 33 is pushed, a medal detection unit 72S for
counting the number of medals to be paid out from the
hopper 72, and a payout completion signal generation
circuit not shown. The payout completion signal gener-
ation circuit generates a signal indicating the completion
of medal payout when the count value of medals actually
paid out inputted from the medal detection unit 72S
reaches the payoff amount data represented by the
count signal inputted from the display unit drive circuit
75. Each circuit constituting these input signal genera-
tion means is also connected to the main CPU 64 via
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the 1/0 port 71.

[0048] To the I/O port 71, a sub-control unit commu-
nication port 79 is connected. The microcomputer 63 de-
livers a signal to the sub-control board 62 via the sub-
control unit communication port 79. The sub-control
board 62 shown in Fig. 11 is provided with a main control
unit communication port 80 for receiving this signal.
Communication between the sub-control unit communi-
cation port 79 and the main control unit communication
port 80 is preformed only in one direction, namely, from
the sub-control unit communication port 79 to the main
control unit communication port 80. In the embodiment,
the signal delivered from the sub-control unit communi-
cation port 79 to the main control unit communication
port 80 is composed of a set including a command type
representing its control type in 7-bit length and a param-
eter representing the content of the command in 8-bit or
24-bit length.

[0049] The control unit in the sub-control board 62
comprises a microcomputer 81 as its major component
and additionally a circuit for sampling random numbers.
The microcomputer 81 comprises, as with the micro-
computer 63 in the main control board 61, a sub-CPU
82 for performing control operations according to a pre-
set program, a program ROM 83 serving as program
storage means, and a backup-capable control RAM 84.
To the sub-CPU 82, a clock pulse generation circuit 85
and a frequency divider 86 for generating reference
clock pulses are also connected. In addition, an 1/0 port
87 is connected for communicating signals with the main
control unitcommunication port 80 and the actuators de-
scribed below. The sub-CPU 82 calculates data re-
quired to display gaming machine data on the liquid
crystal panel 39d on the basis of the command trans-
mitted from the main control board 61 for each game
and updates data stored in the control RAM 84 to the
data calculated for each game.

[0050] Examples of actuators whose operation is con-
trolled by a control signal from the microcomputer 81
include the high brightness LEDs 39m2 constituting the
above-described illumination device 39m and the reel
back lamps 47a, 47b and 47c housed in the reels 2-4.
The lighting of the LEDs 39m2 is controlled by a driving
signal from a LED drive circuit 98 connected to the 1/0
port 87. The lighting of the back lamps 47a-47c is con-
trolled by a driving signal from a lamp drive circuit 89
connected to the I/O port 87. As input signal generation
means for generating input signals required for the mi-
crocomputer 81 to produce control signals, there are the
cross key 23, A-button 24 and B-button 25. Further, a
game status monitoring timer 97 is connected to the I/
O port 87. This timer 97 is set by the sub-CPU 82 at the
time when a game is started, and measures the period
elapsed since the start of the game.

[0051] Animage control IC (integrated circuit) 90 and
a sound source IC 91 are also connected to the 1/0 87.
To the image control IC 90, a character ROM 92 for stor-
ing character data and a video RAM 93 serving as a
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memory for color display representation are connected.
The image control IC 90 displays an image on the liquid
crystal display panel 39d of the reel display window unit
39 under the control of the microcomputer 81. The mi-
crocomputer 81 fetches information such as the current
game status and the type of winning flag from the main
control board 61 via the main control unit communica-
tion port 80 and selects an image effect pattern to be
displayed on the basis of the fetched game status and
winning flag. Then it controls the image control IC 90 to
make the liquid crystal panel 39d display the selected
pattern. Itis also possible to allow the liquid crystal panel
39d to display information desired by a player through
the operation of the cross key 23, A-button 24 and B-
button 25.

[0052] To the sound source IC 91, a sound ROM 94,
in which sound data has been stored, is connected. The
sound source IC 91 makes a speaker 96 emit a sound
via a power amplifier 95 under the control of the micro-
computer 81. The microcomputer 81 controls the sound
source IC 91 and the power amplifier 95 to make the
speaker 96 emit such sound effects as a medal insertion
sound, a start lever operation sound, a stop button op-
eration sound and a game sound during a bonus game,
in accordance with the instructions inputted from the
main control board 61 via the main control unit commu-
nication port 80.

[0053] In the slot machine 1 in accordance with the
embodiment having the configuration described above,
when a player operates the start lever 30, the start
switch 30S is turned on. This ON signal is detected by
the main CPU 64 via the I/O port 71. The main CPU 64
then controls the motor drive circuit 73 to drive the step-
ping motors 45, causing rotation of respective reels 2-4.
In conjunction with the rotation, the main CPU 64 per-
forms the probability lottery procedure. By referring to a
probability lottery table stored in the program ROM 65,
a lottery for an internal winning mode is performed. The
type of the internal winning mode thus drawn and the
game status at the time are transmitted to the sub-con-
trol board 62 via the sub-control unit communication port
79.

[0054] Whenrespective reels 2-4 rotate, a line of mov-
ing symbols is variably displayed in each of window 5-7.
The player seeks a good timing for operating each of
stop buttons 31-33 while observing this variable display
at the respective display windows 5-7 and performs
push operation for each of stop buttons 31-33 at a suit-
able timing. This operation for respective stop buttons
31-33 is detected by the main CPU 64 via the reel stop
signal circuit 78. When detected, the supply of driving
pulses to respective stepping motors 45 is stopped by
the control of the main CPU 64. When the driving pulses
to respective stepping motors 45 is stopped, the respec-
tive reels 2-4 stop rotating, and the symbols correspond-
ing to the above-described operation timing for each of
stop buttons 31-33 are stationarily displayed inside the
respective windows 5-7. On this occasion, when the
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combination of symbols stationarily displayed inside the
respective windows 5-7 coincides with a predetermined
combination of symbols shown in the payoff table, win-
ning occurs. When the winning occurs, the main CPU
64 controls the hopper drive circuit 76 to drive the hop-
per 72 and a predetermined number of medals are paid
out from the payout opening 35 into the receiving tray
34.

[0055] The type of an internal winning mode and the
game status transmitted from the sub-control unit com-
munication port 79 to the sub-control board 62 is re-
ceived by the sub-CPU 82 via the main control unit com-
munication port 80 of the sub-control board 62. During
the slot machine game described above, effects of the
slot machine game are performed under the control of
the sub-CPU 82 which has detected the type of internal
winning mode and the game status, such as blinking reel
back lamps 47a, 47b and 47c housed in the reels 2-4.
[0056] Further, in the embodiment, effects in accord-
ance with the type of the internal winning mode and the
game status are also displayed under the control of the
sub-CPU 82 on the liquid crystal display 39d provided
at the reel display window unit 39 in front of the respec-
tive reels 2-4. During the slot machine game described
above, the sub-CPU 82 controls the LED drive circuit 98
to light the high brightness LEDs 39m2. The light emitted
from the high brightness LEDs 39m2 enters the light
guiding plate 39g through the upper and lower side fac-
es of the plate 39g and then exits the light guiding panel
39g from its one end face on the side of liquid crystal
panel 39d. The emitted light illuminates the liquid crystal
panel 39d from back face side to make the image dis-
played on the liquid crystal display panel 39d visible.
[0057] In the slot machine 1 in accordance with the
embodiment, since the high brightness LEDs 39m2 con-
stituting the illumination device 39m is lighted merely
through application of DC current, an inverter circuit is
not necessary as opposed to a conventional cold-cath-
ode tube. Therefore, it is possible to prevent an image
displayed on the liquid crystal panel 39d from being dis-
turbed by the noise generated from an inverter circuit
and reduce the manufacture cost of the slot machine 1.
In addition, since the lighting of the high brightness
LEDs 39m2 can be achieved without using a transform-
er as opposed to a conventional cold-cathode tube, no
variation occurs in voltage applied to the high brightness
LEDs 39ms among respective members of the slot ma-
chine 1 due to the coil loss of the transformer. Therefore,
variation in the brilliance among the illuminated liquid
crystal panels 39d of respective members of the slot ma-
chine 1 can be avoided. Furthermore, the lightness ad-
justment of the illumination due to the high brightness
LEDs 39m2 can be easily achieved by merely adjusting
the amount of current supplied to the high brightness
LEDs 39m2 via variable resistance or the like.

[0058] In the slot machine 1 in accordance with the
embodiment, the amount of light emitted from the illu-
mination device 39m can be adjusted by adjusting the
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amount of current supplied to each of the LEDs 39m2
arranged in a series on the board 39ml and increasing/
decreasing the number of the LEDs 39m2 to be supplied
with power. Therefore, it is possible to adjust the overall
light and shade of the liquid crystal panel 39d constitut-
ing the electric display device.

[0059] With regard to the above embodiment, the
case where the illumination devices 39m are provided
along the upper and lower side faces of the light guiding
plate 39g, respectively, is described. However, it is also
possible to provide the illumination devices 39m along
the left and right side faces of the light guiding plate 39g,
respectively, and guide the illumination light emitted
from the illumination device 39m and entered the light
guiding plate 39g through the left and right side faces
thereof to the back face side of the liquid crystal display
panel 39d.

[0060] A second embodiment will now be described
wherein the gaming machine in accordance with this in-
vention is applied to a slot machine.

[0061] The configuration of the slot machine in ac-
cordance with the embodiment is the same as the slot
machine according to the first embodiment except the
structure of the reel display window unit 39. Fig. 12 is a
vertical cross-sectional view of the reel display window
unit 39 in the slot machine in accordance with the sec-
ond embodiment. Fig. 13 is an exploded perspective
view of the reel display window unit 39. In Figs. 12 and
13, the parts same as those in Figs. 3 and 4 will be given
with the same reference characters and the descriptions
thereof will be omitted.

[0062] As shown in Fig. 13, the reel display window
unit 39 comprises a protective frame 39p instead of, and
disposed at the same location as, the light guiding plate
39g and illumination device 39m in the reel display win-
dow unit 39 in accordance with the first embodiment and
an illumination device 39q instead of, and at the same
location as, the reflection sheet h, and is attached to the
machine front panel 38 as shown in Fig. 12. The protec-
tive frame 39p serves to maintain distance between the
illumination device 39qg and the diffusion sheet fin such
amanner that the red, green and blue lights emitted from
the high brightness LEDs 39q2, respectively, of the illu-
mination device described later are mixed to illuminate
the diffusion sheet 39f as a white light.

[0063] Inthe embodiment, the electric display device
comprises a reel glass base 39b, a bezel metal frame
39c, a liquid crystal display panel 39d, a liquid crystal
holder 39e, a diffusion sheet 39f, a backlight frame 39i,
an antistatic sheet 39j, a protective frame 39p and an
illumination device 39q.

[0064] Fig. 14 is an exploded perspective view of the
illumination device 39q.

[0065] Theillumination device 39q comprises the high
brightness LEDs 39g2 arranged in a matrix on one face
of a plate-shaped board 39q]l, excluding the substantial-
ly lighttransparent area, having a substantially same ap-
pearance as the light guiding plate 39g of the above first
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embodiment. In the board 39q|, an aperture 5e consti-
tuting a display window 5, an aperture 6e constituting a
display window 6, and an aperture 7e constituting a dis-
play window 7 are formed to constitute substantially light
transparent areas together with the apertures 5a and 5d,
the apertures 6a and 6d, and the apertures 7a and 7d,
respectively. The illumination device 39q is disposed
such that the high brightness LEDs 3992 are arranged
on its one surface oriented toward the back face side of
the liquid crystal display panel 39d.

[0066] According to this configuration, the light emit-
ted from the high brightness LEDs 3992 of the illumina-
tion device 39q irradiates the diffusion sheet 39f as white
light resulted from the mixture of the red, green and blue
light, and illuminates the back face of the liquid crystal
display panel 39d after being diffused at the diffusion
sheet 39f.

[0067] Therefore, according to the slot machine of the
embodiment, since the light emitted from the high bright-
ness LEDs 3992 illuminates directly the liquid crystal
display panel 39d, the illumination of the liquid crystal
display panel 39d can be achieved without using the
light guiding plate 39g. Therefore, the structure of the
electric display device can be simplified. Further,
through increasing/decreasing the amount of current to
be supplied to each of a number of high brightness LEDs
3992 arranged on one surface of the board 39q1, the
amount of the illumination light emitted from the illumi-
nation device 39q can be adjusted over a wide range.
Therefore, as opposed to a conventional slot machine
requiring a plurality of cold-cathode tubes arranged in
thickness direction, itis possible to increase significantly
the amount of the illumination light while keeping the
thickness of the illumination device 39q constant. Ac-
cordingly, even when the liquid crystal display panel 39d
is of a large size, distance between the reels 2-4 and
the liquid crystal display panel 39d can be maintained
constant. As a result, even when a large-size liquid crys-
tal display panel is used, the misalignment between the
symbols drawn on the outer periphery of reels 2-4 and
the image displayed on the liquid crystal display panel
39d occurring depending on the player's viewing angle
can be suppressed to be small, and effects can be pre-
vented from being impaired. Further, by selecting the
lighting area of the respective high brightness LEDs
3992 arranged on the board 39q1 in a matrix or by ad-
justing the amount of current supplied to the high bright-
ness LEDs 3992 in a specified area, it is possible to se-
lectively illuminate a specified area within the liquid crys-
tal display panel 39d or adjust the lightness of the spec-
ified area. As a result, display mode for effect display as
well as information display by the electric display device
can be diversified. Further, the amount of power con-
sumption of the illumination device 39q can be reduced.
[0068] Inthe embodiment described above, an illumi-
nation means is constituted by disposing the high bright-
ness LEDs 3992 on the board 39qgl. However, this in-
vention is not limited thereto. For example, an illumina-
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tion means may be constituted by using the backlight
frame 39i as the board 39q|, and arranging the high
brightness LEDs 3992 in a matrix on the front face of
the backlight frame 39i.

[0069] In each of the above embodiments, the
number of high brightness LEDs 39m2 and 3992 ar-
ranged on the boards 39m1 and 3991 can be appropri-
ately altered in accordance with the amount of light emit-
ted from the respective high brightness LEDs 39m2 and
3992 or the size of the liquid crystal display panel 39d.
As the boards 39ml and 39q| constituting the illumination
devices 39m and 39q, respectively, not only the merely
plate-shaped boards but also, for example, FPC (flexi-
ble printed circuit board) may be used. Further, in the
above respective embodiments, the LED drive circuit 98
is arranged on the sub-control board 62. However, a
constitution in which the LED drive circuit 98 is arranged
on the main control board 61 is also allowed. Moreover,
a constitution is also possible in which only the LED
drive circuit 98 is unitized and power is supplied to the
LED drive circuit 98 directly from a power source circuit.
[0070] In each of the above described embodiments,
this invention is applied to the liquid crystal display de-
vice provided in a slot machine. However, this invention
is not limited to the case but may also be applied to the
liquid crystal display device provided in another type of
gaming machines such as, for example, a pachinko
gaming machine.

[0071] As described above, according to this inven-
tion, the electric display panel is illuminated by LEDs to
make the image displayed on the electric display panel
visible. Since LEDs are lighted merely through applica-
tion of DC current, no inverter circuit is necessary.
Therefore, it is possible to prevent the image displayed
on the electric display panel from being disturbed by
noise, enhance the quality of the image displayed on the
electric display device and reduce the manufacture cost
of a gaming machine. Further, since the lighting of LEDs
requires no transformer, variations in voltage applied to
an illumination means due to coil loss can be avoided
among respective members of a gaming machine. Ac-
cordingly, variations in lightness of the illumination of the
liquid crystal display panel can be prevented. Moreover,
the lightness of the illumination can be easily adjusted
by merely adjusting the amount of current supplied to
LEDs by using variable resistance or the like.

Claims
1. A gaming machine comprising:

variable display means for variably displaying
symbols; and

an electric display device disposed in front of
the variable display means, and having a light
transparent area which shows symbols dis-
played on the variable display means, from out-
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side of the gaming machine,
wherein said electric display device includes;

an electric display panel displaying an image
and

illumination means having a light emitting di-
ode, the illumination means illuminating the
electric display panel from therebehind.

The gaming machine according to claim 1, wherein
the electric display device comprises a light guiding
plate that guides light entered from a side face
thereof, to a back face of the electric display device,
so as to irradiate the light; and

wherein the illumination means comprises a plural-
ity of the light emitting diodes, each of which is con-
tinuously aligned along a side face of the light guid-
ing plate.

The gaming machine according to claim 1, wherein
the illumination means comprises a plurality of the
light emitting diode provided in matrix on an entire
surface of the electric display device excluding the
light transmitting area, the light emitting diodes op-
posing a back face of the electric display device.
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