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(57) ABSTRACT 

A game machine display device of the invention includes a 
projector unit (21) for enlarging and projecting an image by 
rear projection, a screen ?lm (22) for forming thereat the 
image projected by the projector unit (21), and a Fresnel lens 
(24) disposed betWeen the projector unit (21) and the screen 
?lm (22). According to this structure, by disposing the 
Fresnel lens (24) betWeen the projector unit (21) and the 
screen ?lm (22), an image can be uniformly displayed With 
high illuminance over the-entire game board (11) 
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DISPLAY APPARATUS FOR A GAME MACHINE 
AND A GAME MACHINE 

TECHNICAL FIELD 

[0001] The present invention relates to a projector mecha 
nism for enlarging and projecting an image by rear projec 
tion, a game machine display device including an image 
forming section for forming thereon the image projected by 
the projector mechanism, and a game machine. 

BACKGROUND ART 

[0002] In today’s pachinko machine, a display unit for 
displaying various images, such as animation images, in 
response to a priZe-Winning state of driven balls, is disposed 
at the central portion of a game board (cell plate). Here, the 
game board is formed by attaching a cell sheet that is printed 
With various designs (board face designs) to a surface of 
plyWood, and driving a feW hundred nails into the cell sheet 
and securing them. Therefore, the board face designs are 
?xed to designs on the cell sheet that has been attached at the 
time of manufacture, so that a game player gets tired of the 
board face patterns. In addition, When a game player repeat 
edly plays games using the same type of pachinko machine, 
the game player gets tired of the game features themselves. 
Therefore, it is necessary to appropriately change not only 
the type of animation displayed on the display unit, but also 
stories, such as animation stories, including a story concern 
ing the priZe-Winning state of driven balls to a story con 
cerning hitting the jackpot. In such a case, since an anima 
tion image displayed on the display unit and the board face 
designs formed on the game board need to be in conformity 
With each other, it is necessary to change What is displayed 
on the display unit and the board face designs on the game 
board at the same time. Therefore, ordinarily, When the game 
features and the board face designs of the pachinko machine 
are changed, the pachinko machine itself is replaced by 
another type of pachinko machine. 

[0003] On the other hand, one type of pachinko machine 
may be re-formed into another type of pachinko machine by, 
for example, changing the board face designs and What is 
displayed on the display unit. HoWever, When this is to be 
done, since it is difficult to replace only the cell sheet, it is 
necessary to discard the Whole game board and mount 
another game board. HoWever, in order to discard the game 
board, it is necessary to separate the game board from the 
nail, electronic parts disposed on the game board, etc., 
before discarding it, thereby increasing costs of re-forming 
the pachinko machine caused by the costs of separating the 
game board from the other parts. Here, by enlarging a 
display area of, for example, an animation image by increas 
ing the siZe of the display unit, and by changing the game 
features including the animation image, an ingeniously 
designed pachinko machine that does not cause a game 
player to get tired of the game may be provided. HoWever, 
it is very difficult to further increase the siZe of the display 
unit due to the arrangement of the nails. In addition, the use 
of a large display unit is unreasonable from the vieWpoint of 
costs. Even if the display unit is increased in siZe, it is still 
necessary to change the game board as Well because of the 
conformity betWeen an-animation image displayed on the 
display unit and the designs formed on the game board. 
Therefore, the use of a large display unit makes it dif?cult to 
solve the aforementioned problems. 
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[0004] Accordingly, in order to provide a technology 
Which can change board face designs, Japanese Unexamined 
Utility Model Application Publication No. 7-24381 dis 
closes a game machine in Which various images can be 
projected onto a front panel (1, game board) using a rear 
projection-type projector (4, projector unit). The game 
machine is constructed so that an image can be projected 
onto any display area of the entire board surface of the front 
panel by the projector. More speci?cally, the game machine 
is constructed so that, by increasing the magni?cation of 
projection light to a randomly chosen magni?cation by a 
projection lens 5 disposed betWeen the projector and the 
front panel, an image can be displayed on a light-transmis 
sive image display section (2, display area) having a ran 
domly chose siZe. Therefore, in this game machine, it is 
possible to display various images of a large display siZe 
Without using a large expensive display unit. In addition, it 
is possible to change board face designs by simply changing 
the image to be projected by the projector, so that a pachinko 
machine can be relatively easily re-formed into a different 
type. 

DISCLOSURE OF INVENTION 

[0005] The inventor et al. examined the above-described 
conventional pachinko machine, and found that it has the 
folloWing problems. More speci?cally, in the pachinko 
machine, various images (such as board face designs) of 
large display siZes are displayed by enlarging projection 
light emitted from the projector by the projection lens. In 
this case, the central portion of light transmitted through the 
projection lens travels straight toWards the eyes of a game 
player, Whereas the outer edge portion of the light is radiated 
in a direction aWay from the eyes of the game player. 
Therefore, the outer edge portion of the image projected 
onto the front panel appears dark to the game player. In 
addition, in the pachinko machine, the projector and the 
projection lens are disposed at the back side of the front 
panel, so that, in order to enlarge the siZe of the projection 
light emitted from the projector to the siZe of the front panel, 
the projector (projection lens) and the front panel need to be 
separated by a certain distance. Therefore, the conventional 
pachinko machine in Which the projection light emitted from 
the projector is directly projected onto the front panel is 
thick in the depth direction. 

[0006] In the conventional pachinko machine, projection 
light emitted from a lamp of the projector is used to display 
various images. In this case, in the pachinko machine, a 
constant image is alWays displayed With high illuminance 
regardless of Whether or not there is a game player. There 
fore, in the pachinko machine, since the lamp continuously 
emits light With high illuminance (a large quantity of light), 
the poWer consumption of the lamp is large. In addition, 
When the lifetime of the lamp has elapsed (When, for 
example, the total lighting time has reached approximately 
2000 hours), the lamp may burn out. In particular, since the 
lamp of the pachinko machine is continuously lit every day 
for a longer period of time, the lifetime of the lamp expires 
Within a short period of time. Therefore, in the related 
pachinko machine, it is necessary to periodically replace the 
lamp Within a short period of time. Consequently, in the 
conventional pachinko machine, lamps are replaced many 
times, and these lamps themselves are expensive, so that 
running costs are high. 
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[0007] Further, in the conventional pachinko machine, a 
front panel having a plurality of nails (3) implanted therein 
is used as an image projection screen. Therefore, dirt pro 
duced When balls are driven may adhere to the front screen 
and/or the front screen may get scratched When the driven 
balls strike the front screen. Therefore, a projected image 
becomes dif?cult to see due to the dirt and/or scratches on 
the front screen. 

[0008] The present invention has been achieved to over 
come the aforementioned problems, and its primary object 
is, for example, to provide a game machine display device 
and a game machine Which can display an image having 
high illuminance over the entire game board. Another object 
of the present invention is to provide a game machine 
display device and a game machine Which make it possible 
to reduce poWer consumption of a light source and to reduce 
running costs attributable to replacement of lamps. It is still 
another object of the present invention to provide a game 
machine Which can be made thinner and Which makes it 
possible to protect a game board. 

[0009] A game machine display device of the present 
invention comprises a projector mechanism for enlarging 
and projecting an image by rear projection; an image 
forming section for forming thereon the image projected by 
the projector mechanism; and a collimator lens disposed 
betWeen the projector mechanism and the image-forming 
section. 

[0010] In the game machine display device, by disposing 
a collimator lens betWeen the projector mechanism and the 
image-forming section, for example, an image can be uni 
formly displayed With high illuminance over the entire game 
board. 

[0011] It is desirable that, as the collimator lens, a Fresnel 
lens be opposingly disposed at the back side of the image 
forming section. By virtue of this structure, the game 
machine can be made thinner. 

[0012] It is desirable that the image-forming section com 
prise a screen. Consequently, the image-forming section can 
be formed With a relatively simple structure. 

[0013] It is desirable that the game machine display device 
further comprise a display control section for causing the 
projector mechanism to project and display the image, 
Wherein the projector mechanism comprises a light source 
Which can emit projection light, and Wherein, When a person 
is not detected as coming Within a predetermined distance 
from a predetermined portion of the front side of the game 
machine display device Within a time period equal to or 
greater than a predetermined time period, the display control 
section causes the projector mechanism to reduce the quan 
tity of the projection light emitted from the light source. In 
this case, it is desirable that the light source comprise a lamp 
in Which the luminance of the projection light is variable, 
and that the display control section cause the projector 
mechanism to reduce the quantity of the projection light by 
reducing the luminance of the lamp. In the case Where these 
structures are used in, for example, a game machine, When 
it is not necessary to display an image With high illuminance, 
the quantity of light from the light source can be automati 
cally reduced. Therefore, compared to a conventional game 
machine in Which a constant image is alWays displayed With 
high illuminance, the poWer consumption of the light source 
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(lamp) can be reduced accordingly. In addition, Wearing of, 
for example, a ?lament of the light source can be restricted 
in correspondence With reduced lighting time With high 
luminance, so that the lifetime of the lamp can be increased. 
Therefore, it is possible to reduce the number of times lamps 
are replaced, so that running costs attributable to replace 
ment of expensive lamps are suf?ciently reduced. 

[0014] It is desirable that the light source comprise a 
plurality of lamps Which can emit the projection light, and 
that the display control section cause the projector mecha 
nism to reduce the quantity of the projection light by turning 
off at least one of the plurality of lamps. By virtue of this 
structure, since the quantity of projection light can be 
reduced by only controlling an on/off operation of a poWer 
supply of each lamp, the light source can be formed With a 
simple structure. 

[0015] It is desirable that the light source comprise a ?rst 
lamp Which can emit the projection light, and a second lamp 
Which emits a smaller quantity of the projection light than 
the ?rst lamp, and that the display control section cause the 
projector mechanism to reduce the quantity of the projection 
light by turning on the second lamp instead of the ?rst lamp. 
By virtue of this structure, since the quantity of projection 
light can be reduced by only controlling an on/off operation 
of a poWer supply of each lamp, the light source can be 
formed With a simple structure. 

[0016] It is desirable that, When the display control section 
causes the projection mechanism to reduce the quantity of 
the projection light, the display control section change the 
image to a predetermined image and cause the predeter 
mined image to be displayed. By virtue of this structure, by 
changing an image to a predetermined image, such as a static 
image comprising, for example, a simple design, When a 
person is not detected Within a predetermined distance from, 
for example, a predetermined portion of the front side of a 
game machine during a time period equal to or greater than 
a predetermined time period, it is possible to further reduce 
poWer consumption of the projector mechanism as a Whole. 

[0017] It is desirable that the game machine display device 
further comprise a person detecting sensor for outputting a 
sensor signal for detecting any person Within the predeter 
mined distance from the predetermined portion of the game 
machine display device, Wherein the display control section 
detects the person Within the predetermined distance based 
on the sensor signal output from the person detecting sensor. 
By virtue of this structure, it is possible to reliably and 
simply detect a person by the person detecting sensor. 

[0018] A game machine of the present invention com 
prises any one of the above-described game machine display 
devices. 

[0019] In the game machine, by disposing a collimator 
lens betWeen the projector mechanism and the image-form 
ing section, for example, an image can be uniformly dis 
played With high illuminance over the entire game board. 

[0020] It is desirable that the game machine further com 
prise a game board formed of a light-transmissive material 
and having a plurality of nails secured to the front surface of 
the game board, Wherein the image-forming section is 
disposed at the back surface side of the game board and 
forms the image projected by the projector mechanism 
thereon. By virtue of this structure, an image can be uni 
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formly displayed With high illuminance over the entire game 
board to Which nails are secured. 

[0021] It is desirable that a surface of the game board have 
a hard coating or be laminated. By virtue of this structure, it 
is possible to prevent adherence of dirt to or scratching of the 
game board caused by driven balls contacting the game 
board, so that the game board can be used for a long period 
of time. As a result, a sharp image can be displayed over a 
long period of time. 

[0022] It is desirable that the game board comprise an 
accessory protrusion and an accessory recess that are inte 
grally formed at the front surface side. It is desirable that the 
game board have an integrally formed mask for covering a 
mechanism in order to prevent light transmission. By virtue 
of this structure, compared to a structure in Which these are 
formed separately from the game board and, then, integrally 
formed, parts costs of the game board can be reduced, so that 
production costs of a pachinko machine as a Whole can be 
reduced. 

[0023] It is desirable that the game machine further com 
prise one or a plurality of mirrors for re?ecting the projec 
tion light emitted from the projector mechanism toWards the 
image-forming section, Wherein the projector mechanism is 
disposed at the bottom or top portion inside the game 
machine, and emits the projection light toWards the one or 
plurality of mirrors. By virtue of this structure, a pachinko 
machine can be made thinner. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] FIG. 1 is a front vieW of a general structure of a 
pachinko machine 1 of an embodiment of the present 
invention. 

[0025] FIG. 2 is a block diagram shoWing the structure of 
the pachinko machine 1. 

[0026] FIG. 3 is a side sectional vieW of the general 
structure of the pachinko machine 1. 

[0027] FIG. 4 is another front vieW of a general structure 
of the pachinko machine 1. 

[0028] FIG. 5 is a ?oWchart of a save mode transition 
operation eXecuted by a main control section 6 of the 
pachinko machine 1. 

[0029] FIG. 6 is a block diagram shoWing a structure of a 
pachinko machine 1A of another embodiment of the present 
invention. 

[0030] FIG. 7 is a front vieW of a slot machine 51 of 
another embodiment of the present invention. 

[0031] FIG. 8 is a side sectional vieW of a general 
structure of the slot machine 51. 

[0032] FIG. 9 is a side sectional vieW of a general 
structure of a pinball machine 81 of another embodiment of 
the present invention. 

[0033] FIG. 10 is a side sectional vieW of a general 
structure of a pinball machine 91 of still another embodi 
ment of the present invention. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0034] Hereunder, With reference to the attached draW 
ings, a description of embodiments in Which a game 
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machine display device and a game machine of the present 
invention are used in and used as a pachinko machine, 
respectively, Will be given. 

[0035] First, a structure of a pachinko machine 1 Will be 
described With reference to the relevant draWings. 

[0036] As shoWn in FIG. 1, the pachinko machine 1 is 
constructed so that an image G comprising a board face 
design (ground, Mount Fuji, sky, etc., shoWn in FIG. 1) can 
be displayed on the entire game board 11 by rear projection. 
More speci?cally, as shoWn in FIG. 2, the pachinko machine 
1 comprises a game section 2, an image display optical 
section 3, a display control section 4, an image data storage 
section 5, a main control section 6, and a person detecting 
sensor 7. As shoWn in FIG. 3, the game section 2 is formed 
of light-transmissive resin (such as polycarbonate) as a 
Whole, and comprises the game board 11 and a game 
mechanism 15. The game board 11 has an accessory 12 
disposed on its surface and a plurality of nails 13, pinWheels 
14, etc., (see FIG. 1) secured to its surface. The game 
mechanism 15 is mounted to the back surface of the game 
board 11 and operates the accessory 12 and recovers driven 
pachinko balls. Here, as shoWn in FIGS. 1 and 3, at the 
game board 11, masks 11a for covering the game mechanism 
15, a protrusion 12a (for example, ball collecting table or 
protrusion-like portion having a Warped structure) and a 
driven pachinko ball recovery hole 12b of the accessory 12, 
etc., are integrally formed. The surface (at the side Where the 
nails 13 are driven in) of the game board 11 has a hard 
coating (or is laminated) in order to prevent scratching and 
adherence of dirt caused by contact of driven pachinko balls 
With the surface of the game board 11. A screen ?lm 22, 
Which corresponds to an image-forming section in the 
present invention and Which forms part of the image display 
optical section 3, is attached (mounted) to the back surface 
of the game board 11. As shoWn in FIG. 3, a transparent 
cover glass 16 is disposed at the front side of the game board 
11. 

[0037] Along With the display control section 4 and the 
image data storage section 5, the image display optical 
section 3 forms the game machine display device of the 
present invention. As shoWn in FIG. 3, the image display 
optical section 3 comprises a projector unit 21, the screen 
?lm 22, a mirror 23, and a Fresnel lens 24. The projector unit 
21 corresponds to a projector mechanism in the present 
invention, is disposed toWards the bottom surface inside the 
pachinko machine 1, and, under control of the display 
control section 4, for eXample, upWardly emits projection 
light B in order to project the image G comprising a board 
face design by rear projection. More speci?cally, the pro 
jector unit 21 comprises, for eXample, a lamp 21L (see FIG. 
2); a poWer supply circuit 21P Which is used to supply 
electric current to the lamp 21L and Which, in accordance 
With a controlling operation of the display control section 4, 
can vary the value of the supply current; modulating means 
(such as a liquid crystal light valve including a liquid crystal 
panel, a light-incident polariZer, and a light-exiting polar 
iZer) for modulating projection light (White light) emitted 
from the lamp 21L into the projection light B; and a 
projection lens for enlarging and projecting the projection 
light B. (The modulating means and the projection lens are 
not shoWn). Here, the lamp 21L and the poWer supply circuit 
21P form a light source in the present invention. 
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[0038] The screen ?lm 22 corresponds to a screen serving 
as the image-forming section in the present invention, and, 
as mentioned above, is attached to the back surface of the 
game board 11. The screen ?lm 22 has, for example, the 
image G formed thereat by receiving and diffusing the 
projection light B emitted from the projector unit 21. The 
mirror 23 is disposed at the back surface side of the game 
board 11, and re?ects the projection light B emitted from the 
projector unit 21 toWards the screen ?lm 22. Therefore, 
compared to a pachinko machine of a type in Which pro 
jection light emitted from a projector is directly projected 
onto a front panel, the pachinko machine 1 is thin in the 
depth direction in correspondence With bending of the path 
of the projection light B by the mirror 23, so that the 
pachinko machine 1 can be made thinner. Although, in the 
pachinko machine 1, the structure for re?ecting the projec 
tion light B using one mirror 23 is used, it is also possible 
to use a structure for projecting the projection light B 
emitted from the projector unit 21 on to the screen ?lm 22 
by re?ecting the light in multiple stages using tWo or more 
mirrors. 

[0039] The Fresnel lens 24 corresponds to a collimator 
lens in the present invention, and is disposed betWeen the 
projector unit 21 and the screen ?lm 22 (betWeen the mirror 
23 and the screen ?lm 22 in the pachinko machine 1). The 
Fresnel lens 24 converts the projection light B emitted from 
the projector unit 21 into parallel light in order to project the 
parallel light onto the screen ?lm 22. Here, the projection 
light B emitted from the projector unit 21 is divergent light, 
and is converted into parallel light by passing through the 
Fresnel lens 24. In the embodiments of the present inven 
tion, the term “parallel light” has a broad meaning, so that 
this term does not completely exclude convergent light and 
divergent light. More speci?cally, the term “parallel light” in 
the embodiment of the invention also means light that is 
slightly convergent or divergent compared to strictly parallel 
light. 

[0040] The display control section 4 is a control section 
provided speci?cally for image display and used for causing 
the projector unit 21 to project, for example, the image G 
under control of the main control section 6; and outputs to 
the projection unit 21 image signals generated by executing 
various image processing operations on image data read out 
from the image data storage section 5 in accordance With a 
command C1 output from the main control section 6. Here, 
the pachinko machine 1 is formed so that it is possible to 
display an image G in Which, for example, reels (indicated 
by “123” in FIG. 1) rotationally displayable in accordance 
With the priZe-Winning states of driven pachinko balls are 
superimposed upon a static image, such as ground, Mount 
Fuji, and sky, of the aforementioned board face design. The 
display control section 4 causes the projector unit 21 to 
operate in a save mode (that is, a mode in Which the lamp 
21L emits light at loW luminance) in accordance With a 
command C2 output from the main control section 6. In 
addition, the display control section 4 causes the projector 
unit 21 to operate in an ordinary mode (that is, a mode in 
Which the lamp 21L emits light at high luminance (ordinary 
luminance)) in accordance With a command C3 output from 
the main control section 6. The image data storage section 5 
is, for example, a hard disk drive, and stores data (such as 
image data of a board face design, image data for reel 
display, image data of animation including ?reWorks 
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(described later), and order data for determining the order in 
Which various images are displayed) for displaying, for 
example, the image G. 

[0041] The main control section 6 generally controls the 
pachinko machine 1. In addition, the main control section 6 
outputs the command C1 for displaying various images in 
accordance With the state of the game in the pachinko 
machine 1. Further, the main control section 6 outputs the 
commands C2 and C3 for changing the operation mode of 
the projector unit 21 in accordance With an output state of a 
sensor signal S output from the person detecting sensor 7. 
More speci?cally, When the main control section 6 monitors 
the output state of the sensor signal S output from the person 
detecting sensor 7 and When the sensor signal S is not 
continuously output for a time period equal to or greater than 
a predetermined time period, the main control section 6 
executes a save mode transition operation 40 (described 
later), and outputs to the display control section 4 the 
command C2 for operating the projector unit 21 in the save 
mode. On the other hand, When the sensor signal S is output 
during the save-mode operation of the projector unit 21, the 
main control section 6 outputs to the display control section 
4 the command C3 for operating the projector unit 21 in the 
ordinary mode. 

[0042] As shoWn in FIG. 1, the person detecting sensor 7 
is disposed at the front panel (front portion) of the pachinko 
machine 1. Here, When a pachinko player (person) comes 
Within an area situated a predetermined distance from the 
front panel of the pachinko machine 1, the person detecting 
sensor 7 outputs the sensor signal S. On the other hand, 
When the pachinko player moves aWay from this area, the 
person detecting sensor 7 stops outputting the sensor signal 
S. In other Words, When the pachinko player is sitting in the 
chair in front of the pachinko machine 1, the person detect 
ing sensor 7 outputs the sensor signal S. On the other hand, 
When the pachinko player leaves his chair, the person 
detecting sensor stops outputting the sensor signal S. 

[0043] Next, a description of a method of displaying 
various images by the pachinko machine 1 Will be described 
With reference to the relevant draWings. 

[0044] In the pachinko machine 1, When the poWer supply 
is turned on, ?rst, the main control section 6 outputs to the 
display control section 4 the command C1 for displaying an 
initial image (for example, image G shoWn in FIG. 1). The 
output of the command C1 causes the display control section 
4 to successively output to the projector unit 21 image 
signals, Which are used for displaying the image G, gener 
ated by reading out image data from the image data storage 
section 5 and performing image processing by a predeter 
mined procedure. Here, the projector unit 21 emits the 
projection light B for projecting the image G, based on the 
image signals output from the display control section 4. In 
this case, in the pachinko machine 1, the projection light B 
emitted from the projector unit 21 is re?ected toWards the 
screen ?lm 22 by the mirror 23. The projection light B 
re?ected by the mirror 23 is converted into parallel light as 
a result of passing through the Fresnel lens 24, and the 
parallel light is projected onto the screen ?lm 22. Conse 
quently, the projection light B is received by the screen ?lm 
22, and the image G is formed on the screen ?lm 22. 

[0045] Here, in the pachinko machine 1, since the game 
board 11 is formed of light-transmissive resin, as shoWn in 



US 2003/0166417 A1 

FIG. 1, the image G formed on the screen ?lm 22 can be 
seen through the game board 11 from the front side of the 
pachinko machine 1. In this case, since the image G is 
displayed over the entire screen ?lm 22 (that is, the entire 
surface of the game board 11), the image G can be seen as 
if it Were a board face design printed on the game board 11. 
Since the game mechanism 15, disposed at the back of the 
game board 11, is covered by the masks 11a of the game 
board 11, the game mechanism 15 cannot be seen from the 
front side of the pachinko machine 1. In addition, in the 
pachinko machine 1, since the projection light B emitted 
from the projector unit 21 is converted into parallel light by 
passing through the Fresnel lens 24, the image G can be 
uniformly displayed over the entire area of the screen ?lm 
22. 

[0046] In the pachinko machine 1, based on Whether or not 
there is a game player in front of the pachinko machine 1, 
the luminance of the lamp 21L (shoWn in FIG. 2) of the 
projector unit 21 (that is, the quantity of projection light B) 
is adjusted. More speci?cally, When, for eXample, a game 
player leaves his chair in front of the pachinko machine 1, 
the person detecting sensor 7 stops outputting the sensor 
signal S. Here, the main control section 6 eXecutes the save 
mode transition operation 40 shoWn in FIG. 5. In the save 
mode transition operation 40, the main control section 6 
repeatedly determines Whether or not the sensor signal S is 
output during a predetermined period of time (for eXample, 
30 seconds) after the output of the sensor signal S from the 
person detecting sensor 7 is stopped (Step 41). Here, When 
the output of the sensor signal S is not detected during the 
predetermined period of time, the main control section 6 
outputs to the display control section 4 the command C2 for 
operating the projector unit 21 in the save mode (Step 42). 
On the other hand, When, in Step 41, the output of the sensor 
signal S during the predetermined period of time is detected 
(that is, When a game player has sat doWn in the chair at the 
pachinko machine 1), the main control section 6 ends the 
save mode transition operation 40. 

[0047] Next, in accordance With the command C2 output 
from the main control section 6, the display control section 
4, for eXample, reduces electrical current supplied to the 
lamp 21L of the projector unit 21 in order to reduce the 
luminance of the lamp 21L (that is, reduce the quantity of 
projection light B). Consequently, When a pachinko player 
leaves his chair and a predetermined period of time elapses, 
a uniform image G having loW illuminance is displayed over 
the entire screen ?lm 22. Here, by reducing the electrical 
current supplied to the lamp 21L, poWer consumption of the 
lamp 21L is reduced. By reducing the luminance of the lamp 
21L, Wearing of, for eXample, a ?lament of the lamp 21L can 
be restricted, so that the life of the lamp 21L can be increased 
accordingly. In the present invention, “to reduce the quantity 
of projection light B” also means “reducing the quantity of 
projection light B to Zero.” 

[0048] On the other hand, When a game player returns to 
his chair in front of the pachinko machine 1, the person 
detecting sensor 7 outputs the sensor signal S. This causes 
the main control section 6 to output to the display control 
section 4 the command C3 for operating the projector unit 21 
in the ordinary mode. Here, in accordance With the com 
mand C3 output from the main control section 6, the display 
control section 4 causes the lamp 21L of the projector unit 
21 to emit light With ordinary luminance. Consequently, a 
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uniform image G having high illuminance (ordinary illumi 
nance) is displayed over the entire screen ?lm 22 

[0049] When a game player plays pachinko and Wins a 
priZe by driving pachinko balls, the display control section 
4 eXecutes various image processing operations by a prede 
termined procedure in order to rotationally display doWn 
Ward numbers (for eXample, “123” shoWn in FIG. 1) at the 
center of the image G. Here, based on the image signals 
successively output from the display control section 4, the 
projector unit 21 emits the projection light B, so that 
numbers on the image G projected on the screen ?lm 22 are 
displayed by doWnWard scrolling. On the other hand, When 
predetermined conditions are satis?ed, based on image data 
stored in the image data storage section 5, the display control 
section 4 stops reels at the state that numbers “777” are 
displays the numbers “777” at the center of the image G (see 
FIG. 4, Which shoWs the state of the pachinko machine 1 
When the game player has hit the jackpot). At the same time, 
based on image data stored in the image data storage section 
5, the display control section 4 superimposes an animation 
image, such as an animation in Which ?reWorks are set off, 
upon the board face design, comprising ground, Mount Fuji, 
and sky. The numbers “777” are superimposed upon the 
?reWorks for display. Consequently, as shoWn in FIG. 4, an 
image G having the numbers “777” superimposed upon the 
ground, Mount Fuji, the sky, and the ?reWorks is displayed. 

[0050] In the pachinko machine 1, only by changing the 
image displayed through the image display optical section 3, 
the game features of the pachinko machine 1 are changed 
Without changing the game board 11. More speci?cally, 
When, instead of the board face design comprising ground, 
Mount Fuji, and sky, a board face design comprising sea and 
sky is to be displayed, image data stored in the image data 
storage section 5 is changed to image data of the sea and sky. 
If necessary, stories using, for eXample, animation from “a 
story of Winning a priZe” to “a story of hitting the jackpot” 
stored in the image data storage section 5, and image data of 
these stories can be changed. Consequently, the board face 
design (image G) comprising the sea and sky is generated by 
the display control section 4 in order to project the image G 
onto the screen ?lm 22 through the projector unit 21. 
Therefore, unlike a pachinko machine comprising a game 
board having a cell sheet attached to plyWood, the pachinko 
machine 1 makes it possible to change a board face design 
and an animation image that is displayed on a conventional 
display unit at the same time, so that the game features of the 
pachinko machine 1 can be very easily changed. In other 
Words, the pachinko machine 1 can be easily re-formed into 
another type of pachinko machine. 

[0051] Here, in the pachinko machine 1, the surface of the 
game board 11 has a hard coating (or is laminated) in order 
to prevent scratching of and adherence of dirt to the surface 
of the game board 11 resulting from contact of driven 
pachinko balls With the surface of the game board 11. 
Therefore, the game board 11 can be continuously used for 
a long period of time. When, due to repeated use, the surface 
of the game board 11 gets dirty or scratched, it is possible to 
remove only the game board 11 from the pachinko machine 
1 and replace it With a neW one. Here, since the image 
display optical section 3 can be subsequently used While 
being mounted to the pachinko machine 1, it is possible to 
prevent Wastage of valuable natural resources, and to use the 
pachinko machine 1 for a long period of time at a loW 
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running cost. The screen ?lm 22 may be replaced along With 
the game board 11 or may be removed from the game board 
11 and reused. 

[0052] Accordingly, in the pachinko machine 1, the 
Fresnel lens 24, provided separately from the game board 11 
and disposed betWeen the projector unit 21 and the screen 
?lm 22, converts the projection light B emitted from the 
projector unit 21 into parallel light, so that a uniform image 
G having high illuminance can be displayed over the entire 
game board 11. In this case, a plate-shaped Fresnel lens 24 
is used as a collimator lens in the present invention, so that 
the pachinko machine 1 can be made thinner. In addition, by 
removably mounting the game board 11 in the pachinko 
machine 1, the main structural components of the pachinko 
machine 1 including the image display optical section 3 can 
be subsequently used for a long period of time, so that 
natural resources can be saved. Further, by attaching the 
screen ?lm 22, used for forming the image G, to the back 
surface of the game board 11, the image G can be displayed 
on the entire game board 11 even if a relatively simple 
structure is used. Still further, by forming the game board 11 
using light-transmissive resin material and subjecting the 
surface of the game board 11 to hard coating (or by lami 
nating it), scratching and staining of the game board 11 
resulting from contact of driven pachinko balls With the 
game board 11 are prevented (that is, the game board 11 is 
protected), so that the game board 11 can be used for a long 
period of time. As a result, a sharp image G can be displayed 
for a long time. 

[0053] When forming the game board 11, the protrusion 
12a and hole 12b of the accessory 12 are integrally formed 
With the front surface of the game board 11, and the masks 
11a for covering the game mechanism 15 are integrally 
formed With the back surface of the game board 11. There 
fore, compared to a structure in Which these are formed 
separately from the game board 11 and, then, integrally 
formed thereWith, part costs of the game board 11 can be 
reduced, so that production costs of the pachinko machine 1 
as a Whole can be reduced. In addition, by providing the 
mirror 23 for re?ecting the projection light B emitted from 
the projector unit 21 toWards the screen ?lm 22, the 
pachinko machine 1 can be made thin. 

[0054] According to the pachinko machine 1, When a 
pachinko player is not seated in front of the pachinko 
machine (that is, When there is no pachinko player in front 
of the pachinko machine 1) for a period of time equal to or 
greater than a predetermined period of time (for eXample, 30 
seconds), the quantity of projection light B emitted from the 
lamp 21L is automatically reduced. As a result, When it is not 
necessary to display the image G With high illuminance 
because the pachinko machine is not being used, the quantity 
of projection light B (that is, the luminance of the lamp 21L) 
is reduced. Therefore, compared to a conventional pachinko 
machine Which alWays displays a constant image With high 
illuminance, poWer consumption of the light source can be 
reduced accordingly. Since the amount of time for keeping 
on the lamp 21L With high luminance is reduced, Wearing of, 
for eXample, a ?lament of the lamp 21L can be restricted 
accordingly. Therefore, the lamp 21L has a longer lifetime. 
Consequently, since the number of times the lamp 21L is 
replaced can be reduced, running costs attributable to the 
replacement of a high-cost lamp can be reduced. In addition, 
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by, for eXample, adjusting electric current supplied to the 
lamp 21L, it is possible to display the image G at any 
illuminance. 

[0055] Apachinko machine 1A of another embodiment of 
the present invention Will be described With reference to 
FIG. 6. The present invention is basically applied in the 
same Way to each pachinko machine, a slot machine 51 
(described beloW), etc., as it is applied to the pachinko 
machine 1. Therefore, component parts corresponding to 
those of the pachinko machine 1 are given the same refer 
ence numerals, and the same descriptions thereof Will be, 
omitted. In the pachinko machine 1A, a projector unit may 
comprise a plurality of lamps as a light source. More 
speci?cally, as shoWn in FIG. 6, a projector unit 21 com 
prises, for example, tWo lamps 21LA and 21LB, and a poWer 
supply circuit 21PA for supplying electric current to both of 
the lamps 21LA and 21LB. In the ordinary mode, the tWo 
lamps 21LA and 21LB are turned on at the same time, 
Whereas, in the save mode, either the lamp 21L or 21B is 
turned on, thereby making it possible to use a structure 
Which reduces the quantity of projection light B. Here, the 
quantity of projection light B can be reduced by only 
controlling an on/off operation of the poWer supply for 
supplying electric current to both lamps 21LA and 21LB, so 
that the poWer supply circuit 21PA (forming the light source 
in the present invention along With the lamps 21LA and 
21LB) for the lamps 21LA and 21LB can be formed With a 
simple structure. Here, it is possible to adopt a structure for 
reducing the quantity of projection light B, in Which a 
projector unit 21A is constructed so that different quantities 
of light are emitted from the tWo lamps 21LA and 21LB (that 
is; the lamps 21LA and 21LB have different maXimum 
luminances); only the lamp (for eXample, the lamp 21LA) 
that emits a larger quantity of projection light B is turned on 
in the ordinary mode; and only the lamp (for eXample, the 
lamp 21LB) that emits a smaller quantity of projection light 
B is turned on in the save mode. Even in this structure, the 
quantity of projection light B can be reduced by only 
controlling an on/off operation of the poWer supply for 
supplying electric current to both lamps 21LA and 21LB, so 
that the poWer supply circuit 21PA for the lamps 21LA and 
21LB can be formed With simple structures. 

[0056] The game machine of the present invention 
includes slot machines and pinball machines. For eXample, 
the slot machine 51 shoWn in FIG. 7 comprises, as shoWn 
in FIG. 8, screen ?lms 53 and 54, a reel 55, and an image 
display optical section 56. The screen ?lms 53 and 54 are 
attached to the back surfaces of respective cover glasses 52 
and 52 disposed at the front surface of a machine body. Here, 
the image display optical section 56 comprises a projector 
unit 21, mirrors 61 to 63, and Fresnel lenses 64 and 65. As 
in the pachinko machine 1, in the slot machine 51, the 
projection unit 21 emits projection light B for projecting an 
image G based on image signals output from a display 
control section 4. Next, a portion of the projection light B 
emitted from the projector unit 21 is re?ected toWards the 
Fresnel lens 64 by the mirror 61. The other portion of the 
projection light B emitted from the projector unit 21 is 
re?ected toWards the Fresnel lens 65 by the mirrors 62 and 
63. Here, the portions of the projection light B are converted 
into parallel lights by passing through the Fresnel lenses 64 
and 65, and the parallel lights are projected onto the respec 
tive screen ?lms 53 and 54. Consequently, the portions of the 
projection light B are received by and focused onto the 
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screen ?lms 53 and 54, so that, as shown in FIG. 7, prize 
money information (rate information) is displayed on a 
priZe-money information display section 71, and an image 
of ?reworks being set off is displayed on a front display 
section 72. 

[0057] Also in this slot machine 51, the Fresnel lenses 64 
and 65, disposed betWeen the projector unit 21 and the 
screen ?lm 53 and betWeen the projector unit 21 and the 
screen ?lm 54, respectively, convert the projection light B 
emitted from the projector unit 21 into parallel light, so that 
uniform images G having high illuminance can be displayed 
over the entire screen ?lms 53 and 54 at the back surfaces 
of the respective cover glasses 52 and 52. The structure of 
the slot machine 51 is not limited to this structure. In the slot 
machine 51, the images G are displayed only on the priZe 
money information display section 71 and the front display 
section 72, so that an image G is not displayed on a reel 
display section 73 opposing the reel 55. In another structure, 
by projecting and displaying a reel image G instead of 
shoWing the reel 55, an image G can be projected and 
displayed on any one, any tWo, or all of the priZe money 
information display section 71, the front display section 72, 
and the reel display section 73. 

[0058] A pinball machine 81 shoWn in FIG. 9 comprises 
a game board 82, a screen ?lm 83, and an image display 
optical section 84. The game board 82 has various accesso 
ries mounted thereto, is formed of light-transmissive resin, 
has a surface With a hard coating, and is disposed at the top 
surface side of a machine body. The screen ?lm 83 is 
mounted to the back surface of the game board 82. Here, the 
image display optical section 84 comprises a projector unit 
21 and a Fresnel lens 85. In the pinball machine 81, pinball 
is played by moving balls betWeen the game board 82 and 
a transparent glass 86 disposed at the top surface of the 
machine body As in a pinball machine 91 shoWn in FIG. 10, 
an image display optical section 93 including a mirror 92 
may be used. Like the pachinko machine 1 and the slot 
machine 51, these pinball machines 81 and 91 can also 
provide advantages such as making it possible to display an 
image G including, for eXample, board face designs and 
some of the accessories uniformly and With high illuminance 
over the entire game board 82. 

[0059] The present invention is not limited to the above 
described embodiments. Although the pachinko machine 1 
is constructed so that the person detecting sensor 7 is 
connected to the main control section 6, and so that the main 
control section 6 detects the presence or absence of a game 
player based on the sensor signal S output from the person 
detecting sensor, the present invention is not limited thereto. 
For eXample, a structure in Which the person detecting 
sensor 7 is connected to the display control section 4 and in 
Which the display control section 4 detects presence or 
absence of a game player based the sensor signal S may be 
used. 

[0060] In addition, it is possible to use a structure in 
Which, When a game player is not seated in front of, for 
eXample, the pachinko machine 1 or the slot machine 51 for 
a period of time equal to or greater than a predetermined 
period of time, the quantity of projection light B is reduced, 
and an image G is changed to a predetermined image G and 
the predetermined image G is displayed. By displaying as 
the predetermined image G, for eXample, a static image 
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comprising simple designs such as a title logo indicating the 
game content of the pachinko machine 1 or the slot machine 
51 or a letter indicating that the pachinko machine 1 or the 
slot machine 51 is in the save mode, it is possible to inform 
a game player (or a person intending to play a game) that the 
pachinko machine 1 or the slot machine 51 is in the save 
mode, and to reduce electric poWer (for eXample, poWer 
consumed for operating the modulating means) required 
When the projector unit 21 modulates the projection light B 
so that poWer consumption of the projector unit 21 as a 
Whole can be further reduced. 

[0061] The present invention is not limited to the above 
described embodiments. In the embodiment of the pachinko 
machine 1, the screen ?lm 22 is attached to the back surface 
of the game board 11. The structure of the image-forming 
section in the present invention is not limited thereto. For 
eXample, it is possible to use a structure in Which a rear 
projection screen panel formed separately from the game 
board 11 is disposed at the back surface side of the game 
board 11, or a structure in Which, by making the back surface 
of the game board 11 or 82 rough, the projection light B is 
received so as to be diffused. Although, in the embodiments 
of the present invention, the protrusion 12a, the hole 12b, the 
mask 11a, etc., are integrally formed When forming the game 
board 11, the present invention is not limited thereto. Various 
accessories may be mounted to a ?at game board, or a 
covering plate or ?lm may be attached to the ?at game 
board. 

[0062] 
[0063] As described above, a game machine display 
device Which can, for eXample, display an image uniformly 
and With high illuminance over the entire game board by 
disposing a collimator lens betWeen the projector mecha 
nism and the image-forming section may be provided. 

Industrial Applicability 

1. A game machine display device comprising: 

a projector mechanism for enlarging and projecting an 
image by rear projection; 

an image-forming section for forming thereon the image 
projected by the projector mechanism; and 

a collimator lens disposed betWeen the projector mecha 
nism and the image-forming section. 

2. A game machine display device according to claim 1, 
Wherein, as the collimator lens, a Fresnel lens is opposingly 
disposed at the back side of the image-forming section. 

3. A game machine display device according to either 
claim 1 or claim 2, Wherein the image-forming section 
comprises a screen. 

4. A game machine display device according to any one 
of claims 1 to 3, further comprising a display control section 
for causing the projector mechanism to project and display 
the image, Wherein the projector mechanism comprises a 
light source Which can emit projection light, and Wherein, 
When a person is not detected Within a predetermined 
distance from a predetermined portion of the front side of the 
game machine display device Within a time period equal to 
or greater than a predetermined time period, the display 
control section causes the projector mechanism to reduce the 
quantity of the projection light emitted from the light source. 

5. A game machine display device according to claim 4, 
Wherein the light source comprises a lamp in Which the 
luminance of the projection light is variable, and Wherein the 
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display control section causes the projector mechanism to 
reduce the quantity of the projection light by reducing the 
luminance of the lamp. 

6. A game machine display device according to claim 4, 
Wherein the light source comprises a plurality of lamps 
Which can emit the projection light, and Wherein the display 
control section causes the projector mechanism to reduce the 
quantity of the projection light by turning off at least one of 
the plurality of lamps. 

7. A game machine display device according to claim 4, 
Wherein the light source comprises a ?rst lamp Which can 
emit the projection light, and a second lamp Which emits a 
smaller quantity of the projection light than the ?rst lamp, 
and Wherein the display control section causes the projector 
mechanism to reduce the quantity of the projection light by 
turning on the second lamp instead of the ?rst lamp. 

8. A game machine display device according to any one 
of claims 4 to 7, Wherein, When the display control section 
causes the projection mechanism to reduce the quantity of 
the projection light, the display control section changes the 
image to a predetermined image and causes the predeter 
mined image to be displayed. 

9. A game machine display device according to any one 
of claims 4 to 8, further comprising a person detecting 
sensor for outputting a sensor signal for detecting any person 
Within the predetermined distance from the predetermined 
portion of the game machine display device, Wherein the 
display control section detects the person Within the prede 
termined distance based on the sensor signal output from the 
person detecting sensor. 
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10. A game machine comprising the game machine dis 
play device of any one of claims 1 to 9. 

11. A game machine according to claim 10, further 
comprising a game board formed of a light-transmissive 
material and having a plurality of nails secured to the front 
surface of the game board, Wherein the image-forming 
section is disposed at the back surface side of the game 
board and forms the image projected by the projector 
mechanism thereon. 

12. A game machine according to claim 11, Wherein the 
front surface of the game board has a hard coating or is 
laminated. 

13. A game machine according to either claim 11 or claim 
12, Wherein the game board comprises an accessory protru 
sion and an accessory recess that are integrally formed at the 
front surface side. 

14. A game machine according to any one of claims 11 to 
13, Wherein the game board has an integrally formed mask 
for covering a mechanism in order to prevent light trans 
mission. 

15. A game machine according to any one of claims 10 to 
14, further comprising one or a plurality of mirrors for 
re?ecting the projection light emitted from the projector 
mechanism toWards the image-forming section, Wherein the 
projector mechanism is disposed at the bottom or top portion 
inside the game machine, and emits the projection light 
toWards the one or plurality of mirrors. 


