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[57] ABSTRACT 
A amusement device includes a target in the form of a 
course having an obstacle wherein the course is of a 
predetermined light intensity and the obstacle is of a 
differing light intensity. An image of a moving object is 
projected on the target and is controlled by the player 
who would attempt to move the image over the course 
without contacting the obstacle. Light intensity sensing 
means are provided movable with the image to detect 
when the obstacle has been contacted. 

27 Claims, 2 Drawing Sheets 
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IMAGE PROJECI'ING AMUSEMENT DEVICE 

Matter enclosed in heavy brackets I: ] appears in the 
orim'nal patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF INVENTION 

This invention relates to an amusement device such as 
an electronic amusement device wherein there is move 
ment of an image of an object upon a target. With such 
device it would be highly desirable to provide the 
player with control over the movement of the object 
image to enhance his enjoyment thereof. Additionally it 
would be desirable if effective means could be provided 
for sensing when the object image has not been prop 
erly moved such as by the object image contacting an 
obstacle. It is also desirable to provide such type of an 
amusement device which can simultaneously be played 
by more than one player. 
Various devices exist such as exempli?ed in U.S. Pat. 

Nos. 4,086,711, 2,502,834 and 2,456,828 wherein a 
player attempts to project or control an image on a 
target. 

SUMMARY OF INVENTION 

An object of this invention is to [project] provide an 
amusement device of the above type. 
A further object of this invention is to provide such 

an amusement device wherein the target may be in the 
form of a course having an obstacle which is to be 
avoided by the moving object image. 
A still further object of this invention is to provide 

such an amusement device which is capable of simulta 
neously being played by more than one player. 

In accordance with this invention a target is provided 
in the form of a course with an obstacle. The course and 
obstacle are of a differing predetermined light intensity. 
Means are provided for projecting an image of a mov 
ing object on the target so that the player may control 
movement of the object image and attempt to avoid the 
object image contacting the obstacle. Light intensity 
sensing means are provided movable with the image of 
the object to detect when the obstacle has been con 
tacted. 

In an advantageous form of this invention the course 
may be, for example, a track with the obstacle being the 
boundary around the track. In such embodiment a suit 
able image of an object such as a simulated car may be 
controlled by the player, and the light intensity sensing 
means may detect the change in light intensity of the 
boundary when the car image is superimposed over the 
boundary because the car image goes off the track. 
The above type device may also include means to 

accommodate a second player. The second player may 
have a similar device wherein the second player like 
wise controls the movements of a further object image 
or car. Either or both players may also have means such 
as a simulated gun for attempting to shoot the other 
player’s object while either or both players moves his 
object around the track. Likewise more players can be 
included with more devices. 
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2 
THE DRAWINGS 

FIG. 1 is a top plan view partly broken away and in 
section of a portion of an amusement device in accor 
dance with this invention; 
FIG. 2 is a cross-sectional view in elevation taken 

through FIG. 1 along the line 2-2; 
FIG. 3 is a front elevation view of the amusement 

device shown in FIGS. 1-2; 
FIGS. 4 and 5 are cross-sectional views taken 

through FIG. 2 along the lines 4-4 and 5-5, respec 
tively; 
FIG. 4A is a view similar to FIG. 4 showing an alter 

native arrangement; 
FIG. 6 is a front elevation view of a typical target 

[unable] usable with the amusement device of FIGS. 
l-S; 
FIG. 7 is a perspective view showing the amusement 

device of FIGS. 1-6; 
FIG. 8 is a top plan view schematically illustrating an 

alternative form of this invention wherein more than 
one player may simultaneously play; and 
FIG. 9 is a perspective view of yet another embodi 

ment of this invention. 

DETAILED DESCRIPTION 

FIG. 7 illustrates an amusement device 10 in accor 
dance with this invention. As indicated therein, a target 
12 is projected on a screen from any suitable means such 
as a conventional slide projector 14 or an 8 mm movie 
camera. Target 12 may even be a permanent screen 
rather than a projected target. Amusement device 10 
further includes a player control mechanism 16 by 
means of which the player may control movement of an 
image of an object 18 around, for example, a track 20 on 
target 12, as also shown in FIG. 6. 
FIGS. l-S illustrate the details of a player control 

mechanism 16. As indicated therein, a housing 22 is 
provided having a cylinder or barrel 24 extending out 
wardly from the front face 26 thereof. Barrel 24 in 
cludes a simulated object 30 on a slide 28 as shown in 
FIG. 5. The simulated object 30 may be of any suitable 
form such as, for example, a car, a horse or any other 
simulated object generally used for racing. It is to be 
understood that the invention is not limited to any spe 
cific object or, indeed, to racing but in its broad aspects 
may be practiced by testing the skill of a player in mov 
ing any type of object on a target and avoiding obstacles 
on the target. 

Barrel 24 is mounted for rotational movement about 
its own axis so as to effect a turning movement of the 
object, and barrel 24 is also capable of a pivotal move 
ment as later described which effects a linear movement 
of object 18 on target 12. Mechanism 16 also includes 
means for controlling the speed of movement of [tar 
get] object 18. FIG. 17 for example, illustrates rotation 
or turning control wheel 34 and linear direction control 
lever 32 on the inclined top face 36 of housing 22 for 
manual control by the player. 

Before discussing the combined operation of turning 
control wheel 34 and linear control lever 32, reference 
is made to FIGS. 1-2 for a discussion of how the linear 
and turning movements are effected to object 18. 
As shown in FIGS. 1 and 2, linear drive motor 54 

drives a gear train 56 having, for example, drive reduc 
tion gearing for reducing the speed input from motor 
54. Gear train 56 terminates in and drives a friction 
wheel 58. Friction wheel 58 which may be rubber cov 
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ered presses against guide surface 60. Actuation of gear 
train 56 by motor 54 causes friction or drive wheel 58 to 
rotate and move against guide surface 60 and move in a 
linear path in accordance with the orientation of drive 
wheel 58. . 

Cylinder or barrel 24 is universally mounted. As best 
shown in FIG. 3, for example, a gimbal-type arrange 
ment 62 is used for mounting the barrel or cylinder 
assembly which includes the various motors and gears. 
Gimbal arrangement 62 includes, for example, a frame 
63 mounted for rotation about vertical pivot pins 64 
with a pair of horizontal pivot pins 66 mounted to sleeve 
25 around the barrel 24 so that the assembly can pivot 
about both a vertical axis and a horizontal axis to 
thereby achieve the universal mounting. Thus as fric 
tion wheel 58 rolls against guide surface 60, the entire 
cylinder assembly is pivoted in the universal mounting. 
The movement of friction wheel 58 across guide surface 
60 would be linear and the linear movement would be 
translated into a linear movement of the object image 
18. The speed of movement is controlled by the position 
of lever 32 which controls the current to motor 54. 
Lever 32 has associated with it a potentiometer 33 and 
thus acts as a throttle for motor 54 to which it is con 
nected by suitable circuitry through terminal strip 48 
which in turn is electrically connected to commutator 
52 for powering motor 54. 
As illustrated in the drawings, wheel 34 is mounted 

on a shaft 38 which extends through face or plate 36 
which acts as a control panel. As best shown in FIG. 4, 
a cam 40 is mounted on shaft 38 for jointly rotating with 
wheel 34. Cam 40 acts as a double poled switch with its 
contact member 41 and is disposed between two electri 
cal contact plates 42 which are spring biased toward 
each other by any suitable means such as spring 44. 
Each contact plate is associated with a potentiometer 
43. The position or degree of rotation of wheel 34 thus 
controls the position of cam 40 which in turn controls 
the degree of [speed] spread of contact plates 42. FIG. 
4, for example, illustrates in solid lines one position of 
cam 40 where there is no spread of contact plates 42 in 
the off position. FIG. 4 also illustrates by phantom lines 
a different position during operation. Contact plates 42 
are connected by any suitable electrical leads 46 to a 
suitable terminal strip 48 (FIG. 2) connected to the 
source of power 50 such as a transformer. Suitable elec 
trical lines also lead from terminal strip 48 to reversible 
motor 68 which may be a three volt DC motor. The 
position of cam 40 thus controls the amount of current 
to motor 68 as well as the direction of rotation of motor 
shaft 67. 
FIG. 4A shows an alternative arrangement for con 

trolling the speed and direction of motor shaft 67. As 
indicated therein, only a single contact plate 42A is 
provided with its associated potentiometer 43A and is 
resiliently biassed by spring 44A toward cam 40A. In 
this embodiment, cam 40A contacting plate 42A deter 
mines the amount of current to motor 68. The direction 
of motor 68, however, is controlled by a double pole 
triple throw switch arrangement which includes, for 
example, a pair of actuating lugs 47, 49 of opposite 
polarity with an intermediate lug 51 on shaft 38. Switch 
53 is mounted at a suitable location in housing 22 with 
its contact arm 55 disposed in the path of movement of 
lugs 47, 49, 51 as shaft 38 is rotated by wheel 34. If lug 
47 is contacted, motor shaft 67 will rotate in one direc 
tion but rotate in the opposite direction when lug 49 is 
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4 
contacted. The neutral or off position results when lug 
51 is contacted. 

Actuation of motor 68 causes its shaft 67 to rotate 
drive gear 69 which in turn rotates gear 70 on barrel or 
cylinder 24 so that the entire cylinder assembly turns or 
rotates. Such rotation in turn changes the orientation of 
friction or drive wheel 58 thereby changing the direc 
tion of the moving object image. The player could ac 
cordingly control the precise path of movement of the 
object image by manipulating linear movement lever 32 
and rotation control wheel 34. For example, if a gradual 
turn is desired, wheel 34 would be rotated only slightly 
thereby supplying minimal current to turning motor 68. 
A sharp arc could be achieved, however, by a greater 
turn of wheel 34 to cause a greater surge of current to 
motor 68. Similarly, as previously described, the speed 
of linear movement of friction wheel 58 could be altered 
in accordance with the positioning of lever 32 between 
high and low positions. 
Although the linear control permits movement in 

only one direction, the object could be moved in the 
reverse direction by manipulation of the turning control 
about 180'. 
Means are provided in order to assure engagement of 

guide surface 60 and friction or drive wheel 58. FIG. 2, 
for example, illustrates guide surface 60 to be mounted 
to ?anges or plates 59 within housing 22 by means of, 
for example, conventional threaded fasteners 57. The 
mounting, however, is spring loaded through the utili 
zation of springs 71 mounted on the fasteners to urge 
guide surface or plate 60 forwardly toward and in 
contact with friction wheel 58. In the preferred illus 
trated form of this invention, guide surface 60 is a spher 
ical segment contoured at a radius corresponding to the 
length of the barrel assembly from its pivot point at 
gimbal 62 to the edge of friction wheel 58. The plate 60 
may, however, also be a ?at plate or other arcuate plate 
which is resiliently urged in contact with friction wheel 
58. Guide surface or plate 60 may also include a periph 
eral rim 61 which acts as a stop to prevent friction 
wheel 58 from riding off the guide surface 60. 
The details of projecting the object image are illus 

trated, for example, in [FIG] FIGS. 1 and 2. As indi 
cated therein, image focusing lens 72 is mounted at the 
front end of barrel or cylinder 24 with the actual simu 
lated object being mounted on slide 28 in image housing 
74. A source of light, such as a bulb 76, is provided in 
back of image housing 74 so that the illuminated image 
is provided through lens 72 on target or screen 12 in a 
known manner. Advantageously slide 28 is detachably 
mounted so that it can be replaced by any simulated 
object such as a car, animal, plane, man, etc. 
The various Figures illustrate another novel aspect of 

this invention, namely the incorporation of a sensor 
particularly a photo sensing device such as photocell 78 
mounted to barrel 24 so that sensor 78 moves jointly 
with the movement of the simulated object. FIG. 7, for 
example, illustrates the beam 80 of the image being 
projected from control mechanism 16 to target 12 while 
line 82 indicates the beam or path taken or viewed by 
sensor 78 so that both paths generally coincide on target 
12. Note FIG. 6 where the path 82 is shown as superim~ 
posed on image 18. Sensor 78 is utilized to detect, for 
example, a change in light intensity and thereby sense 
the happening of a certain event. For example, in the 
illustrated embodiment, target 12 includes a track 20 
which may be, for example, of a relatively dark color 
with the boundary 84 being, for example, white or rela 
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tively light. While car 18 moves around track 20, sensor 
78 detects or senses the normal light intensity condition. 
If, however, the car moves off the track, as indicated in 
FIG. 6 by car image 18A, a change in light intensity 
condition is detected by sensor 78, and through proper 
circuitry, this change in light intensity could be used to 
actuate any suitable signal. FIGS. 2 and 5, for example, 
illustrate slide 28 to be connected to a solenoid 86 which 
would be actuated by sensor 78 detecting the car hitting 
boundary 84. When solenoid 86 is actuated its arm 87 
would move and arm 87 is connected by pin 89 to slide 
28 through slot 90 in housing 74 so that slide 28 would 
be moved from the position wherein the object is in line 
with the lens under normal conditions to a position 
where, for example, a simulated explosion 88 would be 
moved in the line of projection. Sensor 78 could also be 
utilized to actuate a signal such as an alarm or ?ashing 
light and, as later described, sensor 78 may be utilized to 
actuate a form of scoring. 

If desired, track 20 may also include a starting line 91 
of a different light intensity than the track, and an addi 
tional sensor may be permanently focused on starting 
line 91. Such additional sensor may be actuated when 
ever the car passes over starting line 91 at the comple 
tion of a cycle which in turn would change the light 
intensity. The cycles sensing may be counted as a fur 
ther means for keeping score. 

It should be appreciated that any type of suitable 
circuitry may be used to carry out the concepts of this 
invention, and similarly any other ancillary device can 
be used to enhance the playing of the amusement de 
vice. For example, terminal strip 48 may include suit 
able electrical leads which are connected to counter 92 
(FIG. 1), a timer 94, a reset control 96 and an off/on 
switch 98 connected through relay 99 to terminal strip 
48 to control the current to the motors. Thus, for exam 
ple, the position of off/on switch 98 would determine 
whether or not power is provided to terminal strip 48. 
For commercial use, the off/on switch may be coin 
actuated. Where the device is used for simulating a race, 
it would be desirable to begin at the starting line 91, and 
where a score is being kept, the score should begin at 
zero. These starting conditions would be controlled by 
reset switch 96. It is within the concepts of this inven 
tion to also utilize amusement device 10 in a manner 
where the player is not only concerned with avoiding 
obstacles but is also concerned with playing against a 
time limit, and this time control function is achieved 
through timer 94. 
As previously indicated, device 10 includes counter 

92 which could count, for example, the number of cy 
cles completed in going around the track and/or the 
number of hits or times the simulated object has con 
tacted an obstacle. Other conventional means of keep 
ing score may also be used as indicated by counter 62. 
The concepts of this invention may also be practiced 

by employing a second player. In one such practice of 
this invention each player would have an identical con 
trol mechanism 16 illustrated in FIG. 8, and the players 
could simply race against each other to determine, for 
example, which player can complete the course without 
hitting the boundary or which player can complete the 
most cycles without hitting the boundary. 
The invention may also be practiced as in FIG. 9 

where a second player projects a beam of light simulat 
ing a gun which would attempt to strike or shoot the 
object image racing around the track by the ?rst player. 
A strike by the light ray contacting the car 18 would be 
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6 
detected by sensor 78 much the same as sensor 78 senses 
the car 18 crashing into the boundary 84. To add more 
realism, the light beam from the second player might be 
an interrupted light beam with noise simulating the 
shooting of a gun. Control of the light beam could be 
through a control mechanism 100 having a universally 
mounted joy stick 102 with an actuating button 104. 
Any suitable means could be employed for such control 
means. Actuation of button 104 could also result in a 
shooting type noise. 
The invention may also be practiced with each player 

having his own gun on the object image control mecha 
nism so that the player would not only be concerned 
with safely driving his car around the course but also 
with attempting to shoot the opponent's car. 
Although the invention has been particularly de 

scribed with the object image as a race car, the concepts 
of this invention lend themselves to other practices. For 
example, instead of a light projector projecting a race 
track target, a movie projector might be utilized to 
project an air scene which could include, for example. 
meteors or air obstacles such as planes and the moving 
image might be a plane or spaceship. 

For realism, target 12 would include typical appro 
priate scenery. Additionally while a race track is desir 
able as a means of playing the amusement device, the 
concepts may be practiced with other goals in mind. 
For example, the image object might be a man and the 
target might be a jungle scene wherein the safe path is 
of one predetermined light intensity and obstacles are 
animals, falling trees, etc. of differing light intensity and 
the object would be to guide the man through the jun 
gle to an area of safety. Similarly the course or safe path 
need not be a symmetrical path such as track 20 but 
could be a winding or irregular road which a car, or 
tank or other type object would have to traverse. 
What is claimed is: 
1. An amusement device comprising a target in the 

form of a course and at least one obstacle, said course 
being of a predetermined light intensity and said obsta 
cles being of predetermined differing light intensities, 
means for projecting an image of a moving object on 
said target, said image having a recognizable orienta 
tion, means for controlling the movement of said image 
of said object on said target whereby a player may 
attempt to guide said image of said object over said 
course by said image of said object being superimposed 
over said course and said player may attempt to avoid 
said image of said object contacting said obstacles by 
said image of said object being superimposed on said 
obstacles, said movement controlling means including 
linear movement control means and turning movement 
control means for selectively moving said image on said 
course and for permitting the orientation of said image 
to be changed while said image is being moved linearly, 
light intensity sensing means movable with said image 
of said object for detecting when said image of said 
object has superimposed any of said obstacles, and indi 
cating means for indicating when said image of said 
object has superimposed said obstacles. 

2. The device of claim 1 wherein said course is a track 
of dark color and said obstacles include a lightly col 
ored boundary around said track. 

3. The device of claim 2 wherein said target is pro 
jected on a screen. 

4. The device of claim 1 wherein said image project 
ing means includes a barrel mounted in front of said 
target and having a lens therein and having its longitudi 
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nal axis in line with said target, a light source in said 
barrel, and a simulated object in said barrel between 
said lens and said light source. 

5. The device of claim 4 including a housing, said 
barrel extending through an opening in the front face of 
said housing, universal mounting means mounting said 
barrel in said housing, said linear movement control 
means including means for pivoting said barrel along a 
path, and said turning movement means including 
means for rotating said barrel to change the direction of 
said path. 

6. The device of claim 6 wherein said means for piv 
oting said barrel includes a linear movement motor 
mounted to said barrel, a, train driven by said linear 
movement motor, a wheel driven by said gear 
train, a guide surface " said housing, and said friction 
wheel being in contact with said guide surface whereby 
actuation of said linear movement motor causes said 
friction wheel to move across said guide surface to 
thereby cause said barrel to move. 

7. The device of claim 6 including resilient means 
urging said guide surface into contacct with said fric 
tion wheel. 

8. The device of claim 6 wherein said guide surface is 
a spherical segment plate. 

9. The device of claim 6 wherein said turning move 
ment control means includes a reversible turning move 
ment motor for controlling the direction of rotation of 
said barrel, a control wheel mounted externally of said 
housing, said control wheel being mounted for rotation 
on a shaft extending through said housing, a cam 
mounted on said shaft in said housing, at least one resil 
iently mounted contact plate in the path of movement of 
said cam for controlling the amount of current to said 
turning motor, a double poled switch arrangement asso 
ciated with said cam for controlling the direction of 
rotation of the shaft of said turning movement motor, 
and gear means mounted to said barrel driven by said 
turning movement motor shaft for rotating said barrel. 

10. The device of claim 6 wherein said linear move 
ment means further comprises a control lever mounted 
externally of said housing for controlling the amount of 
current supplied to said linear movement motor. 

11. The device of claim 4 wherein said sensing means 
is mounted to said barrel for joint movement therewith. 

12. The device of claim 11 wherein said simulated 
object is on an image plate removably mounted in an 
image housing on said barrel. 

13. The device of claim 12 including a further object 
on said image plate simulating a scene representative of 
said obstacle being contacted, and means for moving 
said further object between said light source and said 
lens for projecting its image on said target. 

14. The device of claim 13 wherein said sensing 
means is a photocell, and said further object moving 
means being a solenoid connected to said image plate 
and controlled by said photocell. 

15. The device of claim 5 wherein said housing in 
cludes an external control panel, said turning movement 
means including a control wheel on said control panel, 
said linear movement means including a control throttle 
lever on said control panel, an off/on switch on said 
control panel, reset means on said control panel, timing 
means on said control panel, and a score indicating 
counter on said control panel. 

16. The device of claim 1 wherein said means for 
controlling said image movement is mounted on a ?rst 
housing for use by a ?rst player, and a second housing 
having movable image projecting means for use by a 
second player projecting a respective image on said 
target. 
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8 
17. The device of claim 16 wherein said second hous 

ing image projecting means projects a light beam on 
said target. 

18. The device of claim 16 wherein said second hous 
ing image projecting means is a further image move 
ment means similar to said image movement means of 
the frst housing whereby each player may race the 
other player. 

19. The device of claim 18 wherein each of said hous 
ings further includes means for projecting a light beam 
on said target. 

20. The device of claim 19 wherein said light beam is 
interrupted for simulating the shooting of a gun. 

21. An amusement device comprising: 
means providing a viewing surface: 
means for projecting a target image onto said viewing 

surface, said target image including a background 
course having a ?rst predetermined light in tensity and 
at least one obstacle having a second predetermined 
light intensity, one of said first and second light in ten 
sities being relatively high and the other thereof being 
relatively low; 

means for selectively and controllably projecting an 
object image onto said viewing surface to be lo 
cated at any position on said target image, said 
object image having a third predetermined light 
intensity; 

means fbr sensing the light intensity at any position on 
said target image to which said object image is pro 
jected and thereby sensing superimposition of said 
object image on said background course by sensing the 
combined first and third light intensities and sensing 
superimposition of said object image on any said ob 
stacle by sensing the combined second and third light 
intensities; and 

indicating means connected to said sensing means for 
detecting a change in light intensity sensed thereby 
and jbr producing an indication when said sensing 
means senses said combined second and third light 
intensities representing superimposition of said object 
image and any said obstacle image but for not produc 
ing an indication when said sensing means senses said 
combined first and third light intensities representing 
superimposition of said object image and said back 
ground course. 

22. The device of claim 2], wherein said target image 
projecting means provides relative movement between said 
background course and said obstacles within said target 
image. 

23. The device of claim 21, wherein said object image 
projecting means is capable of movement to selectively and 
controllably project said object image onto said target 
image and wherein said sensing means is mounted jbr 
movement coordinated with movement of said object image 
projecting means to constantly receive light from said object 
image projected onto said target. 

24. The device of claim 23, wherein said sensing means 
is mounted on said object image projecting means for 
movement therewith 

25. The device of claim 21, wherein said indicating 
means comprises means simulating an explosion when said 
sensing means sense: said combined second and third light 
intensities. 

26. The device of claim 25, wherein said explosion simu 
lating means comprises means for projectig the image of an 
explosion to said surface. 

27. The device of claim 21, wherein indicating means 
comprises means for producing an alarm signal when said 
sensing means senses combined second and third light 
intensities. 
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