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GOLF GAME 

Robert M. Conklin and Ralph E. Witucki, Muskegon, 
Mich., assignors to Brunswick Corporation, a corpora 
tion of Delaware 

Filed Oct. 24, 1966, Ser. No. 588,856 
Int. Cl. A63b 67/02 

U.S. Cl. 273-176 13 'Claims 

ABSTRACT OF THE DISCLOSURE 

An indoor golf game including a scene projector, a 
screen for receiving scenes projected by the projector, a 
tee spaced from the screen from which a golfer may hit 
balls, data acquisition means for obtaining data relative 
to the probable ilight trajectory of balls hit from the tee, 
a computer responsive to the data for computing the 
theoretical free flight trajectory of the ball, means for 
displaying the trajectory to the golfer, means for pro 
viding a map of the hole on a golf course divided into a 
plurality of discrete zones with each zone having a unique 
code number, means responsive to the computer for in 
dicating on the map the zone in which a s_hot terminates 
and manually operable control means for the projector 
and being provided iwith unique indicia corresponding 
to the code numbers of the zones so that a golfer may 
use the control means for selecting a proper scene for 
projection on the screen in readiness for his next shot; and 
a method of playing a golf game using the above appa 
ratus. In one form of the invention, spot projecting means 
are utilized as both the trajectory display means and the 
indicating means and move the spot of light on the screen 
and thus on any scene projected thereon to provide a 
visual simulation of a ball in flight and also project a 
spot of light on the map to indicate the point of termina 
tion of the ball ilight. 

In recent years, the increasing number of people tak 
ing up the game of golf and the inability of currently exist 
ing golf courses to handle the increased number of golfers 
together with the increasing cost of green fees has caused 
a rise in the popularity of indoor golf games. Typically, 
such games permit a golfer to take a full swing at a ball 
to drive the latter toward a target and wherein computing 
means are utilized to compute the flight of the ball and 
provide the golfer with information relative to the flight 
of the ball so that he may play a golf course from tee 
to green indoors. 
A number of such indoor systems have been proposed 

and a few have been commercialized. In the latter cate 
gory„currently existing commercial indoor golf games 
have generally failed to realistically simulate the playing 
of a golf game on a natural golf course. For example, one 
commercial form of a golf game fails to provide for the 
factor of spin on a ball and furthermore, neglects the fact 
that the initial direction of a shot may deviate substan 
tially from the intended line of flight. As a result, the 
golfer playing such a game immediately recognizes the 
lack of realism and will often refuse to patronize the 
game. 

Other more realistic systems have been proposed, al 
though not commercialized, that take into account such 
factors as spin and initial direction of the ball. When 
these factors are considered, the equipment necessarily 
becomes more complex in order that the golfer may be 
informed of the degree of displacement of his shot from 
the intended line of flight. When the displacement from 
the intended line of flight is considered, the manner in 
which subsequent shots are to be computed necessarily 
becomes more complex because of the displacement of 

10 

20 

25 

30 

45 

50 

55 

65 

70 

3,501,152 
Patented Mar'. 17, 1970 

p 

ICC 

2 
preceding shots. While certain proposed systems provide 
for the displacement, the means used are extremely corn 
plex and are unpractical at least in an economic sense. 

It is, therefore, the primary object of the invention to 
provide a new and improved indoor golf game system. 
More specifically, it is an object of the invention to 

provide a golf game that realistically simulates all of the 
conditions found on an outdoor golf course while avoid 
ing the use of extremely complex equipment that would 
render the game economically unpractical for commer 
cialization. 
Another object is the provision of an indoor golf game 

having a screen for receiving any one of a plurality of 
scenes projected by a projector, a tee from which a golfer 
may drive golf balls, a computer for computing the theo 
retical free ñight trajectory of a ball driven from the tee, 
a map of a hole of a golf course divided into a plurality 
of zones each having a unique code number, a means re 
sponsive to the computer for indicating on the map the 
zone in which a shot terminated, manually operable con 
trol means for the projector for selecting any one of the 
plurality of scenes for display on the screen, each of 
the scenes corresponding to the view of the golf hole 
as seen from the corresponding one of the zones and the 
control means being provided with unique indicia corre 
sponding to the code numbers so that a golfer may use 
the control means to select a proper scene in readiness for 
a subsequent shot by observing the point of termination 
on the preceding shot indicated by the indicating means. 
A still further object is the provision of an indoor golf 

game such as that set forth in the preceding paragraph 
further including a separate green area on which a golfer 
may hole out in the customary manner, the green area 
being divided into a plurality of discrete zones having 
unique indicia associated with each zone, and wherein 
somel of the code numbers on the map corresponding to 
the indicia associated with the green area zones so that 
the indicating means will apprise a golfer of the green 
area zone in which he should place his ball prior to holing 
Out. 

Yet another object is the provision of an indoor golf 
game such as that set forth above wherein the tee in 
cludes means for presenting any one of a plurality of lies 
to a golfer so that he may hit a ball therefrom, and manu 
ally operable control means for the presenting means, 
there being a code associated with some of the map zones 
to indicate to a golfer the lie of the associated zone and 
indicia associated with the presenting means control means 
corresponding to the code on the map so that a golfer may 
use the presenting means control means to select a lie for a 
succeeding shot by observing the point of termination of 
the preceding shot as indicated by the indicating means. 
Another object is the provision of -a golf game comput 

ing system comprising a means for sensing the flight 
characteristics of a golf ball struck from a tee, computing 
means operative in response to the sensing means for com 
puting the theoretical trajectory of a golf ball, a ñrst pro 
jector connected to the computing means for moving a 
spot of light on a scene to provide a visual simulation of 
the trajectory, a second projector adapted to be connected 
to the computing means to project a spot of light on a 
map to indicate the point of termination of the flight of 
the golf ball and a means for determining when the flight 
of the ball has terminated and for disconnecting the first 
projector from the computing means and connecting the 
second projector to the computing means. 
Yet another object is the provision. of a lmethod of 

playing a golf game utilizing apparatus such as that set 
forth iabove which includes a map of a golf hole having 
coded zones, the code corresponding to indicia associated 
with scene selecting means for a projector, the method 
including the steps of hitting a golf ball from a tee toward 
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the screen, observing the code number on the map of the 
zone encompassing the indicated point of termination of 
the shot and manipulating the scene selection means to 
register the code number thereon. 

Still another object is the provision of a method such 
as that set forth in the preceding paragraph including ad 
ditional steps to facilitate the locating by a golfer of a ball 
in an appropriate zone in a green area to enable him to 
hole out in the customary manner. 

Other objects and advantages will become apparent 
from the following specification taken in conjunction with 
the accompanying drawings, in which: 

FIG. 1 is a perspective view of an indoor golf game 
made according to the invention; 

FIG. 2 is a plan view of a map of a golf hole used in 
playing the golf game; 

FIG. 3 is a front elevation of a control panel used in 
the golf game; 
FIG. 4 is a block diagram of a computing system; 
FIG. 5 is a schematic of a projecting device used in 

conjunction with the map illustrated in FIG. 2; 
FIG. 6 is perspective view of a plotting device at one 

stage in the operation thereof; 
FIG. 7 is the perspective view of the plotting device at 

a stage in the operation thereof subsequent to that il 
lustrated in FIG. 6; 

FIG. 8 is a fragmentary plan view of a portion of a 
plotting device; 

FIG. 9 is a vertical section taken approximately along 
the line 9~9 of FIG. 8; and 
FIG. 10 illustrates photographic scenes which may be 

used with the golf game. 
One form of an indoor golf game with which a plotting 

device made according to the invention is ideally suited 
for use is illustrated in FIG. 1. An L-shaped room, gen 
erally designated 10 is divided by a partial wall 12 into a 
tee area 14 and a green area 1S. 
The tee area 14 includes a tee generally designated 16 

which preferably is of the type disclosed in the copending 
application of Anderson, Ser. No. 545,411, filed Apr. 26, 
1966, and assigned to the same assignee as the instant ap 
plication, the details of which are herein incorporated by 
reference. More specifically, the tee 16 is capable of dis 
posing any one of a plurality of differing lie simulating 
mats in a position from which a golfer may drive a golf 
ball. The details of the construction of the tee 16 may be 
ascertained by reference to the above cited Anderson ap 
plication. 

Forwardly of the tee 16 is a screen 18 which is adapted 
to receive projected indicia representative of the scene on 
a golf course. One form of a projector that is particularly 
suited for projecting scenes on the screen 18 is disclosed 
in the copending application of Pratt et al., Ser. No. 
574,218, filed Aug. 22, 1966, and assigned to the same 
assignee as the instant application and to this end, the 
projector may be provided with a film strip 17 (FIG. 10‘) 
bearing the images of a plurality of different scenes on a 
golf course. The relation of each scene to the game will 
be described in greater detail hereinafter. 

Behind the tee 16 there is placed a plotting table and 
control console, generally designated 20, which, it will be 
seen, is used gy the golfer for determining the results of 
his previous shot and manipulating the controls for the 
projector and the tee 16 accordingly. 
The green area 15 includes a green 22 which is defined 

rby the area enclosed by a line 24. Additionally, there is 
provided a bunker 26 in one corner of the portion of 
the room 10 form-ing the green area 15. The bunker 26 
may have sand or a sand simulating mat 27 disposed there 
in so as to permit sand shots to the green 22. > 
Around the green 22 there are placed a plurality of dif 

fering mats 28 which differ from each other either in 
their distance from a cup 30 or in the material of which 
they are fabricated so as to simulate differing lies around 
the edge of a green. For example, one of the mats 28 may 
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4 
simulate a fringe type of surface while another may sim 
ulate the well known “frog hair.” 

Adjacent the sand material 27 and each of the mats 28 
is a characteristic indicia and arrow combination 32 that 
identifies each mat 28 and is used in conjunction with the 
plotting device to indicate to the golfer from which mat 
he should hit his next shot toward the cup 30. The indicia 
and arrow combinations 32 may be stenciled or otherwise 
printed on the material forming the floor surface of the 
green area 16. 
The green 22 is marked off into a plurality of distinct 

zones 34 by a plurality of arcuate lines 36 that are drawn 
concentrically about the cup 30 at predetermined dis 
tances therefrom. Each of the lines 36 is associated with 
a unique marker 38 which is used in a manner similar to 
the use of the indicia and arrow combinations 32 and will 
be described in greater detail hereinafter. 

Turning now to FIG. 2, there will be seen one form 
of a golf hole map that may be used in playing the golf 
game. Of course, it will be understood that at least eigh 
teen such maps are to be used in the golf game in order 
to allow a golfer to play eighteen different holes. If de 
sired, additional maps may be used to give a golfer a 
choice of courses on which to play. 
The map of a golf hole is printed on a sheet 39 in any 

suitable manner and includes a first continuous line 40 
which defines the boundaries of the fairway. In order to 
distinguish the fairway from other portions of the course 
as shown on the map, the area enclosed by the line 40 
may be colored a medium green. A second line 42 sur 
rounds the line 40 and the area between the lines 40 and 
42 is considered to be the area of the rough on the golf 
hole. In order to distinguish the rough from the fairway, 
the area between the lines 40 and 42 may be colored a 
dark green. Any area outside of the line 42 may be con 
sidered to be out of bounds. 
A number of continuous lines 44 enclose areas which 

are sand traps on the golf hole and may be colored a 
sand color. Another continuous line 46 lies wholly with 
in the line 40 and defines the green on the hole. In or 
der to distinguish the green from the fairway and the 
rough, it mafbe colored a light green. There are also 
provided a pair of lines 48 and 50 which define a wa 
ter hazard behind the green and the area between the 
lines 48 and 50 may be colored blue. 
The lines 40, 42 and certain of the lines 44 together 

with other lines 52 divide the map into a plurality of 
zones, some of the zones being in the fairway, some in 
the rough and some in certain of the sand traps. Each 
such zone is given a code number 54 as indicated and at 
some point in the zone there is a small circle 56. 
There are also provided a plurality of zones on and 

around the green defined by the line 46 all of which are 
within the area defined by a dotted line 58 and one of 
the lines 50 defining the water hazard. The zones within 
the dotted line 58 and not on the green defined by the 
line 46 are defined by the line 40, certain of the lines 
44 and other lines 60. Each such zone has a code num 
ber 62 associated therewith. 
The green defined by the line 46 is also divided into 

a plurality of zones by continuous lines 64, each line hav 
ing a code number 66 associated therewith. In actuality, 
the lines 64 are drawn in the form of concentric circles 
about a center zone identified by the code number “A” 
in FIG. 2, the center of which is considered to be the 
location of the cup on the hole. 
As will be apparent from a comparison of FIGS. 1 and 

2, the code number 62 which represents zones just off of 
the green correspond to the arrow and indicia combina 
tions 32 that correspond to a particular distance from the 
cup 30 for a particular lie condition. Similarly, the lines 
64 and associated code numbers 66 correspond to the 
lines 36 and the code numbers 38 on the green 22 in the 
green area 15. The purpose of the correspondence will 
be described in greater detail hereinafter. 
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A portion of a control panel, generally designated 70, 

is illustrated in FIG. 3, and, as will be seen, comprises 
a portion of the plotting table and control console 20 
shown in FIG. 1. The control panel 70 includes four dis 
tinct sets of push buttons which are used to operate 
switches that may control the scene selection of a pro 
jector and the lie material selection of an indexable tee. 

Specifically, the first three sets of push buttons 72, 74 
and 76, respectively, are used to control the scene pro 
jector. The first set of push buttons 72 have correspond 
ing indicia from one to eighteen and correspond to the 
hole on the course that the golfer is playing at any given 
instant. Thus, a golfer playing the fifth hole would de 
press the push button 72 labeled “5.” The second and 
third sets of push buttons 74 and 76 are used to select 
a given scene on any given hole on the course in accord 
ance with the zone from which the player is hitting the 
ball. For example, if the player were hitting the ball from 
the tee on a golf course, he would depress the push but 
ton 74 labeled “A” and the push button 76 labeled “1.” 
Similarly, if he were playing from a zone bearing a code 
number “E7,” he would depress the push button 74 la 
beled “E” and the push button 76 labeled “7.” 
When a plurality of golfers play the game, it will be 

apparent that they will generally be playing the same hole 
simultaneously. Thus, a single set of the push buttons 72 
may be provided while a set of push buttons 74 and 76 
may be provided for each golfer, ` 
The manner in which the push buttons 72, 74 and 76 

may be made to operate to select a corresponding scene 
for disposition on the screen 18 may be obtained from 
the aforementioned application of Pratt et al. relating 
to a projection system, the details of which are herein 
incorporated by reference. 
The fourth set of push buttons 78 are used to oper 

ate the tee 16. Three push buttons 78 are provided, one 
being labeled “F” for fairway, one labeled “R” for rough 
and the last being labeled “S” for sand. Thus, if a golfer 
was about to make a shot from the fairway, he would 
depress the push button 78 labeled “F” to cause a fair 
way simulating mat to be disposed at the tee 16. Simi 
larly, if the golfer was forced to make a sand shot in 
the tee area 14, he would depress the push button labeled 
“S” to cause a mat that simulated the lie in a sand trap 
to be disposed at the tee 16. As in the case of the push 
buttons 74 and 76, a set of push buttons 78 may be pro 
vided for each golfer. The manner in which the mats are 
disposed at the tee 16 in response to manipulation of the 
push button 78 is disclosed in the aforementioned appli~ 
cation of Anderson, the details of which are herein incor 
porated by reference. i 

Of course, in order to permit the golfer to properly 
manipulate the push buttons 74, 76 and 78, the golfer 
must ñrst be provided with information relative to the 
zone in which his previous shot terminated and the nature 
of the lie in that zone. Because of the color coding of 
the map of the golf hole mentioned previously, it will 
be apparent that once a golfer is apprised of the zone in 
which his previous shot terminated, he will have no dif 
ficulty in properly manipulating the push button 78. For 
example, if the golfer’s shot came to rest in a zone that 
was colored dark green, the golfers would known imme 
diately that the push button 78 marked “R” should be 
depressed in order to move a mat simulating the lie in 
the rough to the tee 16. Similarly, if the golfer’s shot ter 
minated in a sand colored zone or a medium green col 
ored zone, he would be informed that he should ma 
nipulate the push buttons 78 to select the sand simulat 
ing mat or the fairway simulating mat, respectively. 

Therefore, it will be apparent that it is only necessary 
to inform the golfer as to which Zone his previous shot 
terminated. Specifically, a map spot projector is arranged 
to project a spot of light to the Zone on the map in which 
the previous shot terminated. In order to provide the 
map spot projector with information relative to the pre 
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6 
ceding shot, a computer is used. In the exemplary em 
bodiment of the invention, the computer system dis 
closed in the copending application of Russell et al., Ser. 
No. 588,922, filed concurrently herewith and assigned to 
the same assignee as the instant application is used. 

Referring to FIG. 4, there is provided a data acquisition 
system 80 which may be arranged in conjunction with 
the tee area 14 to detect information relative to each shot 
hit from the tee 1'6. The information thus acquired by the 
data acquisition system 80 is then fed to a computer 82 
which utilizes the acquired information to compute the 
instantaneous displacement of the golf ball along three 
mutually perpendicular axes at all points in the flight of 
the ball. 

Speciñcally, the computer includes a Z distance deter 
mining circuit 84 which determines the instantaneous dis 
placement of a ball from the tee in a Z direction, which 
direction is considered to be parallel to a horizontal 
straight line extending from the tee 16 to the cup of the 
hole along which the golfer will generally intend to hit 
the ball. The computer 82 also includes an X distance 
determining circuit S6 which continuously computes the 
instantaneous displacement of the ball in an X direction 
which is considered to be a horizontal direction trans 
verse to the Z direction. That is to say, the X direction 
is the right-left direction as seen in either FIG. 1 or 
FIG. 2. 

The computer 82 also includes a Y distance determining 
circuit `88. The Y distance determining circuit 88 con 
tinuously computes the instantaneous displacement of the 
ball above the ground with reference to the horizontal 
plane defined by the X and Z directions. Of course, at the 
end of a flight of a ball, the distance in the Y direction 
will always be equal to zero since the ball will be on the 
ground. 

For specific details of the nature of the data acquisition 
system 80 and the computer 82, reference may be had to 
the above cited copending application of Russell et al., 
the details of which are herein incorporated by reference. 
The circuits 84, 86 and 88 provide output signals which 

are ultimately fed to a ball spot projector, generally desig 
nated 90, which projects a spot of light on the screen 18 
in a movable manner to simulate the fiight of the ball aS 
is well known in the art. The ball spot projector 90 in 
cludes a Z system 92 which controls the size of the spot 
of the light on the screen 18 so as to give the illusion of 
distance in the Z direction, an X system 94 which moves 
the spot of light to the right or to the left on the screen 
18 in accordance with the initial direction of the shot 
and/or spin, and a Y system ‘96 which raises or lowers 
the spot on the screen to provide the golfer with a per 
ceptible indication of the height that the shot is traveling 
above the ground at any given point in the fiight thereof. 
The Z system 92 is controlled by a Z servo control cir 

cuit 98 which is operated by the output of the Z circuit 84. 
The X and Y systems 94 and 96, respectiively, are op 

erated in a slightly different manner. Specifically, a dif 
ferential amplifier 100 is arranged to receive the output 
of the X circuit 86 and to operate a magnetic modulator 
and servo amplifier circuit 102, the output of which is fed 
through the normally closed contact 104a of a switch 
104 as an input to the X system 94 of the ball spot pro 
jector 90. The X system 94 of the ball spot projector 90 
also includes a feedback loop which is connected as an 
input to the differential amplifier 100 by means of the 
normally closed contact 106a of a switch 1016. 
The _Y system ‘96 receives the output of a magnetic 

vmodulator and servo amplifier circuit 108 which is fed 
through the normally closed contact 110a of a switch 
110. The Y system 96 also includes a feedback loop which 
is provided through the normally closed contact 112a of 
a switch 112 as an input to a differential amplifier 114 
which provides the input to the magnetic modulator and 
servo amplifier circuit 108. The input to the differential 
amplifier 114 derived from the computer 482 is provided 
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from the Y circuit 88 through the normally closed con 
tact 116:1 of a switch 116 to the differential amplifier 114. 
As a result of the above described construction, 

throughout the flight of the ball, the computer 82 will 
provide the ball spot projector 90 with control inputs 
through the control circuitry just described that will prop 
erly position the projected ball spot on the screen 18 at 
all points during the calculated flight of the ball. 

It will be recognized that it is not necessary for scene 
and lie selection purposes for a golfer to know the loca 
tion of the ball relative to the hole at all points during 
the flight thereof. Rather, it is only necessary to know 
where the shot terminated. Thus the computer 82 includes 
a circuit 118 that detects when the flight of the ball has 
terminated as computed by the computer 82. When the 
circuit 118 has determined that the flight of the ball has 
terminated, it will energize a thermal relay 120` which 
is of the conventional type that will maintain itself en 
ergized for approximately two seconds after its initial 
enerization and then turn itself off. The thermal relay 
120 serves as an operation for the switches 104, 106, 110, 
112 and 116 which are ganged so as to be operated si 
multaneously. 
A map spot projector that is generally similar to the 

ball spot projector ‘96 includes an X system 122 and a Z 
system 126. As will be seen, the X system 122 causes 
movement of a projected spot of light in the X direction 
on a map of a hole on a golf course such as the map illus 
trated in FIG. 2. That is the system 122 moves the pro 
jected spot of light in a right-left direction when refer 
enced to the map illustrated in FIG. 2. 
The Z system 126 causes movement of the spot of light 

projected by the map spot projector 124 in the Z direction 
on a map such as that illustrated in FIG. 2. In other 
words, the Z system 126 moves the projected spot of light 
in the up-down direction as seen in FIG. 2. 
The X system 122 includes an input which is connected 

to the normally open contact 104b of the switch 104 and 
an output for feedback purposes which is connected to 
the normally open contact 106b of the switch 106. The 
Z system includes an input connected to the normally 
open contact 110b of the switch 110 and a feedback out 
put connected to the normally open contact 112b of the 
switch 112. 
When the thermal relay 120 is operated, the switch 104 

will be closed through its normally open contact 104b to 
ultimately connect the X circuit 86 to the X system 122 
of a map spot projector 124 to provide the latter with the 
information relative to the position of the ball in the X 
direction. Simultaneously, the closing of the switch 106 
through its normally open contact 106b will provide the 
differential amplifier 100 with feedback from the X sys 
tem 122 of the map spot projector 124. 
The switches 110 and 112 will close through their 

normally open contacts 110b and 112b to disconnect the 
Y system 96 of the ball spot projector 90 and connect 
the Z system 126 of the map spot projector into the 
system. Of course, some further change need be made be 
cause the differential amplifier 114 that services the Z 
system 126 of the map spot projector 124 is connected 
to the Y circuit 88 of the computer. Accordingly, the 
switch 116 is provided and when the thermal relay 120 is 
energized, the switch 116 will «be caused to be closed 
through its normally open contact 116b thereby discon 
necting the Y circuit 88 as an input to the differential 
amplifier 114 and connecting the, Z circuit 84 as an input 
thereto. The thermal relay 120 will then maintain the 
circuit in the just described condition for approximately 
two seconds which permits the X system 122 and the Z 
system 126 of the map spot projector 124 to fully re 
spond to the outputs of the computer 82 which will re 
main constant because the ball is no longer moving. At 
the end of the two second interval, the thermal relay 120 
will automatically turn itself off and reconnect the ball 
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spot projector 96 in readiness for a subsequent computer 
cycle on another shot. 
The just described arrangement permits the double 

use of the differential amplifiers 100 and 114 and the 
magnetic modulators and servo amplifiers 102 and 108'in 
controlling both the ball spot projector 90 and the map 
spot projector 124 thereby providing a substantial reduc 
tion in the number of parts required for the use of both 
projectors. Of course, if desired, a separate set of dif 
ferential amplifiers and magnetic modulators and servo 
amplifiers could be used for the map spot projector. 
The manner in which the inputs from the computer 82 

to the map spot projector 124 are utilized to control the 
position of a projected spot of light is illustrated schemati 
cally in FIG. 5. A light source 130 is associated with one 
end of an elongated tube 132 which may be provided 
with a suitable optical mask and lens system so as to di 
rect a beam of light toward a movably mounted mirror 
134. The mirror 134 may be pivoted about one axis to 
move the position of the projected spot of light in the Z 
direction, i.e. parallel to the intended line of flight. In 
order to pivot the mirror‘134 so as to move the spot in the 
Z direction, a servo motor 136 is provided. A potenti 
ometer 138 is associated with the output shaft of the servo 
motor 136 to be positioned responsive thereto and provide 
the feedback mentioned earlier. 
The mirror 134 is also pivotally mounted for movement 

about a second axis transverse to the first axis so as to 
cause movement of the projected spot in the X direction, 
i.e. the right-left direction as viewed in FIG. 2. In order 
to move the mirror 134 about the second axis, there is 
provided a servo motor 140 which has a potentiometer 
142 associated with its output shaft for feedback purposes. 
The specific mechanical construction of the map spot 

projector 124 is disclosed in the copending application of 
Baldwin et al., Ser. No. 588,813, filed concurrently here 
with and assigned to the same assignee as the instant ap 
plication. The projector mechanism disclosed in the Bald 
win et al. application controls the projected spot in three 
ways. Two of the control parameters relate to the mov 
ing of the spot along two mutually perpendicular axes 
so that the projected spot may be located atany position 
on a two dimensional spot receiving surface. The third 
control feature involves a regulation of the size of the 
projected spot. 
As the map spot projector 124 only requires move 

ment of the projected spot along two mutually per 
pendicular axes, the system used for controlling the size 
of the projected spot may be omitted. 
The manner in which the map spot projector 124 is 

utilized will now be described. As seen in FIGS. 6 and 7, 
a suitable overhead support, generally designated 150 is 
secured to the ceiling of the room 10 housing the indoor 
golf game. The plotting table and control console 20 is 
located below the overhead support 150. 
The map spot projector 124 is supported by the over 

head support 150 in such a manner that the mirror 134 
’ thereof will project the spot of light downwardly to 

60 

70 

ward the upper surface of the plotting table and control 
console 20. Additionally, the overhead support 150 
mounts a reference spot projector 152 which projects a 
fixed spot of light downwardly. 
The console and table construction 20 is divided into 

 a first portion mounting the control panel 70 and a table 
portion generally designated 156. The table 156 includes 
a cutout pocket 158 for storing a plurality of the sheets 
39 bearing the maps of the differing golf holes that may 
be played. Additionally, an elongated, dove-tailed slot 
160 is provided in the upper surface of the table 156 and 
runs the length thereof. A map mounting member 162 
is received in the dove-tailed slot 160 for longitudinal 
movement therein. The map supporting member 162 is, 
in turn, adapted to support one of the sheets 39 bearing 
a map of a golf hole for movement therewith. Thus, a 
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golf hole map is mounted for movement along the longi 
tudinal axis of the dove-tailed slot 160. 
The golf hole map is additionally mounted for move 

ment relative to the map supporting member 162 about 
a vertical axis coinciding with the center of the zone 
labeled A as seen in FIG. 2. That is to say, the map is 
mounted for pivotal movement about a vertical axis 
conciding with the location of the cup in the putting 
green on the map. 

Since as mentioned previously, it is desirable to be 
able to use a plurality of the maps so that a golfer may 
complete eighteen holes or more, it is preferable that 
the mounting of the map on the map supporting mem 
ber 162 be such as to permit pivotal movement about 
the axis described above and, additionally, be a releas 
able connection to facilitate ready interchanging of the 
maps as the golfer proceeds from hole to hole. Referring 
now to FIGS. 7 and 8, one form of a suitable connection 
will be described. 

Near one end of the map supporting member 162 there 
is provided a frustoconical recess 164 that has its lower 
base terminating in a hemispherical recess 166. The 
underside of the sheet 39 on which the map is printed in 
cludes a frustoconical projection 168 which mounts at 
its lower base a hemispherical projection 170. The hemi 
spherical projection 170 is formed of a magnetic mate 
rial. 

Referring specifically to FIG. 8, it will be seen that 
the frustoconical recess 164 is formed directly in the map 
supporting> member 162 while the hemispherical recess 
166 is formed in a magnet 172 which is supported by the 
map supporting member 162 as an integral part thereof. 
Dimensions of the recesses and projections are arranged 

so that the projections will nest in the recesses and may be 
rotated therein about the aforementioned vertical axis 
which coincides with the location of the cup on the map. 
Thus, the connection provides for the requisite pivotal 
movement. The fabrication of the hemispherical projec 
tion 170 of a magnetic material and the use of a magnet 
172 in providing the hemispherical recess provides a mag 
netic connection which may be broken simply by lifting 
up upon the sheet 39 on which the map is printed. 

Returning to FIGS. 6 and 7, the arrangement of the 
map and its various supporting elements to the map spot 
projector 124 and the reference spot projector 152 will 
be described. The map spot projector 124 is arranged, so 
that when the mirror 134 thereof is moved solely by the 
motor 136 to provide Z directional spot movement, the 
locus of points on which the projected spot will fall will 
define a straight line within the contines of the slot 160. 
The reference spot projector 152, which may comprise a 
conventional slide projector arranged with an optical mask 
having an aperture of a size so as to project a suitably 
sized spot, is arranged to project its spot to a point on the 
line just mentioned. Additionally, the connection between 
the map supporting member 162 and the sheet l39 is ar 
ranged such that the vertical axis about lwhich the sheet 
39 may rotate relative to the map supporting member 
162 will always lie on the line. The slot 160 is arranged 
on the table 156 so that movement of the map supporting 
member 162 will always be in a direction parallel to the 
line. 

Additionally, the map spot projector is arranged with 
respect to the reference spot projector 152 so that their A 
respective projected spots will coincide when the X sys 
tem 126 of the map spot projector 124 are provided with 
data from the computer 82 that corresponds to a zero dis 
placement in the X direction and a zero displacement in 
the Z direction. 

Finally, the golf hole` map and the sheet 39 is scaled in 
accordance with the degree of movement of the projected 
spot by the map spot projector 124 in response to a given 
distance representing output of the computer 82. That is 
to say, if the computer 82 will cause the map spot pro 
jector 124 to move a spot two inches in the Z direction for 
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10 
a one hundred yard shot, then the map is scaled so that 
two inches thereon corresponds to one hundred yards on 
the hole. It is to be noted that the same scale is to be 
used for each of the maps as the only actual cooperation 
between the computer and the map is the movement of the 
projected spot along the latter by the former. 

In actuality, the scaling of the map may be limited by 
such factors as the room available for the table 156, the 
maximum size in which a .map may be made and Still be 
easily manipulated by a golfer, etc. In such a case, the re 
verse of the above described system for scaling the map is 
utilized. Rather, the vmap scale is chosen and the drive 
arrangements for the mirror 134 of the map spot projector 
124 are modified accordingly. When a projector such as 
that disclosed in the above cited application of Baldwin 
etal. is used, the projector may be made to move the spot 
in accordance with the scale of the map by appropriately 
selecting the rise of thel cams used in the drive system for 
the mirror. i ` 

As a result of the just described orientation, it will be 
apparent that the spot of light projected by the spot pro 
jector 124 will always move. through the point defining the 
cup on the map of the golf hole when the spot projector 
124 has its mirror 134 moved solely by the motor 136 no 
matter what the position of the sheet 39 relative to the 
map supporting member 162 or the position of the latter 
within the slot 160. " 
The manner in which the system is operated will now 

be described. Assuming that the golfer is about to make 
his tee shot on the first hole of a course, he will manip 
ulate the push button 72 designated “1” to indicate to 
the projector that it should select a sce-ne from the group 
of scences pertinent to the first hole. A golfer will also line 
up the reference spot projected by the. reference spot 
projector 152 so that it falls upon the small circle 56 as 
sociated with the tee area on the map on the first hole. 
If it be assumed that the map shown in FIG. 2 represents 
the map of the first hole, the golfer will cause the spot 
projected by the reference spot projector 152 to fall on the 
small circle 56 associated with the zone designated “A1,” 
A golfer will also manipulate the push buttons 74 and 76 
by depressing the push button 74 designated “A” and the 
push button 76 designated “1” to enable the scene pro 
jector to project a scene on the screen that represents the 
view from the point of the small circle in the zone “A1” 
on the first hole. The scene projector will respond in the 
manner described in the above cited Pratt et al. application 
to display the scene “A1” for the first hole which is taken 
to correspond to the View from the tee of the first hole on 
the golf course. 
The golfer will also depress the push button 78 desig 

nated “F” in that a tee shot is always hit from a fairway 
like lie so as to dispose the proper lie material at the tee 
16 in the manne-r described in the aforementioned applica 
tion of Anderson et al. He may then proceed to ‘hit his 
shot, and as a result, the computer 82 will undergo a 
cycle thereby operating the ball spot projector 96 to 
project a spot of light on the screen 18 in a manner that 
simulates the iiight of the ball as calculated by the com 
puter 82. When the latter determines that the flight has 
ended, it will switch its outputs from the ball spot pro 
jector 96 to the map spot projector 124 which will respond 
by moving its projected spot of light to the point of ter 
mination of the shot. 

If it be assumed tthat the point of termination of the 
shot as indicated by the spot of light projected by the map 
spot projector 124 lies in the zone “D2” as seen in FIG. 
2, the golfer will then depress the push button 74 marked 
“D” and the push button 76 marked “2” to cause the pro 
jector to display a scene taken to correspond to the view 
from the zone “D2” on the first hole of the golf course. 
Because of the color coding of the map, thel golfer will ob 
serve that the zone D2 lies in the rough, and accordingly, 
the golfer will then manipulate the push button 78 desig 
nated “R” to cause a lie material simulating the rough to 
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be disposed at the tee 16. The golfer will then move the 
sheet 39 bearing the map relative to the table 156 and the 
map supporting member 162 so that the reference spot 
projector will project its spot 152 downwardly onto the 
small circle 56 associated with the zone “D2” as indicated 
in FIG. 2. The golfer may then hit his second shot. 
The computer `82 will then cycle accordingly and let 

us assume that it ultimately moves the spot projected by 
the map spot projector 124 to a point lying in the zone 
designated “129.” The golfer will then manipulate the 
push buttons 74 and 76 so as to cause the scene projected 
to display a scene representative of the view from the 
zone “F9” in the manner generally described earlier. Addi 
tionally, the golfer will observe that the zone “F9” lies 
within a sand trap and he will manipulate the push button 
78 designated “S” so as to cause a sand trap simulating 
mat to be disposed at the tee 16. Finally, he will reorient 
the -map so that the reference spot projector 152 will 
project its spot on the small circle 56 in the center of the 
zone “F9” and then proceed to take his third shot on the 
hole. 
The computer will again cycle and let us assume at 

this point it causes the map spot projector 124 to project 
its spot onto the zone labeled “H” in FIG. 2. The golfer 
will observe that since the spot is within the area defined 
by the dotted line 58 and the line 50, further shots do 
not require the use of the computer. Accordingly, the 
golfer will then pick up a golf ball and proceed to the 
green area 16 to place the ball on the mat 28 bearing an' 
arrow and indicia combination 32 that corresponds to the 
zone adjacent the green at which the preceding shot termi 
nated as illustrated by the position of the projected spot 
of the map spot projector 124. The golfer will then pro 
ceed to hole out the ball in the cup 30 in the customary 
manner. 

Had the shot from the zone “F9” not fallen short of 
the green but fallen within one of the zones defined by the 

- concentric circles 64, the golfer would proceed to the line 
36 on the green 22 `bearing the marker 38 that corre 
sponded to the indicia 66 associated with the zone on the 
green in which the ball spot projector 124 indicated that 
the shot terminated. For example, if the map spot pro 
jector 124 indicated that the shot terminated in the zone 
labeled “C” as seen in FIG. 2, the golfer would then 
place his ball on the line 36 marked “C.” 
The just described system is also particularly well 

suited for handling a plurality of players. The system is 
constructed so that when a plurality of golfers are play 
ing the game, one golfer may be shooting while another 
golfer may be orienting the map for a shot just completed 
and observing the indication of the point of termination 
so that he may operate the projector and the tee in 
readiness for his next shot so as to save time. 

Specifically, it will be appreciated that once the thermal 
relay 120 relaxes after its initial energízation which con 
nects the map spot projector 124 to the computer 82, 
the map spot projector 124 will remain in the condition 
called for by the computer 82 even though it is dis 
connected therefrom until the thermal relay 120 is again 
energized following a computer cycle for a succeeding 
shot. Thus, the map spot projector 124 serves to memorize 
the point of termination of the preceding shot until it 
is again energized for the succeeding shot which will 
occur only when the iiight of the succeeding shot has 
terminated. 

Accordingly, a golfer may take a shot and thereafter, 
while the subsequent golfer is getting ready to shoot, 
orient the map in the manner described previously and 
observe the codes that are pertainent to a succeeding 
shot. In other words, rather than orienting the map, 
taking a shot and then observing the map, the golfer may 
take a shot and then substantially simultaneously orient 
the map and observe the point of termination of the 
shot while another golfer is shooting. 
As an additional time saving feature, golfers other than 
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12 
the one making the shot may perform the map orienting 
and the projector and tee programming for the golfer 
who is making the shot. 
From the foregoing, it will be apparent how the com 

puter 82 operates in conjunction with the map spot pro 
jector 124 and a map of a golf hole to provide the 
golfer with information necessary to operate other equip 
ment appropriately and to designate the areas around 
the green area 15 where the ball should be placed when 
the golfer has hit the ball from a point in close proximity 
to the green. It Will be appreciated that the relative 
simplicity of the system provides for a complete golf 
game system that may be easily operated by a golfer 
and makes use of the golfer to provide certain functions 
such as scene selection, lie4 material selection, etc., to 
render the system economically practicable for present 
commercial exploitation. 
Having described specific embodiments of our invention 

for exemplary purposes, we do not wish to be limited to 
the specific details set forth, but rather, to have our 
invention construed according to the following claims. 
We claim: 
1. In an indoor golf game having a scene projector, a 

screen for receiving any one of a plurality of scenes pro 
jected by the projector, a tee spaced from said screen from 
which a golfer may drive balls toward said screen, data 
acquisition means for obtaining data relative to the prob 
able Hight trajectory of a ball so driven, a computer for 
using said data to compute the theoretical free flight trajec 
tory of a ball hit from said tee, and means for displaying 
the trajectory to a golfer, the improvement comprising: 
means providing a map of a hole on a golf course, means 
dividing the area on said map into a plurality of discrete 
zones, means providing a unique code number for each 
zone, means responsive to said computer for indicating 
on said map the zone in which a shot terminated, and 
manually operable control means for said projector for 
causing said projector to display a selected one of said 
plurality of scenes on said screen, each said scene corre 
sponding to the view of the golf hole as seen from a cor 
responding one of said zones, said control means being 
provided with unique indicia corresponding to said code 
numbers whereby a golfer may use said control means to 
select the proper scene for projection on said screen in 
readiness for a subsequent shot by observing the point of 
termination of the preceding shot as indicated by said 
indicating means. 

2. The indoor golf game of claim 1 further including 
means defining a green area located adjacent said tee on 
which a golfer may hole out in the customary manner; 
means for dividing said green area into a plurality of dis 
crete zones, unique indicia associated with each of said 
green area zones; some of said code numbers on said map 
corresponding to said unique indicia assocoiated with said 
green area zones whereby said indicating means will ap 
prise a golfer of the green area zone in which he should 
place his ball prior to holing out. 

3. The invention of claim 1 wherein said tee includes a 
means for presenting any one of a plurality of lies in readi 
ness for a golfer to hit a ball therefrom; manually operable 
control means for said presenting means, code means as 
sociated with some of said map zones to indicate to a 
golfer the lie in an associated zone; and indicia associ 
ated with said presenting means control means corre 
sponding to said code means whereby a golfer may use said 
presenting means control means to select a lie in readiness 
for a succeeding shot by observing the zone encompassing 
the point of termination of the preceding shot as indicated 
by said indicating means. 

4. A golf game computing system comprising: 
(a) means defining a tee area from which a golf ball 
may be hit; 

(b) means providing a scene of a hole on a golf course; 
(c) means providing a map of said hole on a golf 

course; 
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l(d) means for sensing the flight characteristics of a 
golf ball struck from the tee; , 

(e) computing means responsive to said sensing means 
for computing the theoretical free flight trajectory 
of the golf ball; 

(f) first projecting means connected to said computing 
means for moving a spot of light on the scene to 
provide a visual simulation of said theoretical flight 
trajectory; ' 

(g) second projecting means adapted to be connected 
to said computing means for projecting a spot of light 
on the map to indicate the computed point of termina 
tion of the flight of the golf ball; and ' 

(h) means for determining when the computed flight 
of the ball has terminated and for disconnecting said 
first projecting means from said computing means and 
connecting said second projecting means to said com 
puting means. i 

5. The invention of claim 4 wherein said last-named 
means includes means for reconnecting said first projecting 
means to said computing means and disconnecting said 
second projecting means from said computing means after 
a predetermined time period has elapsed. , 

6. The invention of claim 4 wherein said computing 
means includes a first circuit for determining the" distance 
a ball would travel in a -first horizontal direction coincid 
ing with an intended line of flight, a second circuit for 
determining the distance of a ball in a second horizontal 
direction transverse to said first direction and a third 
circuit for determining the distance in a third direction 
normal to both said first and second directions; said 
first projecting means including first, second- and third sys 
tems connected respectively to said first, second and third 
circuits; said second projecting means including first and 
second means connectable respectively to said first and 
second circuits; and said last-named means including a 
plurality of ganged switches for substantially simultane 
ously disconnecting said first, second and third`systerns 
from said first, second and third circuits and connecting 
said first and second means to said first and second cir 
cuits, and operator means for said switches for maintain 
ing the connection of said first and second means to said 
first and second circuits for a time period of a length 
sufficient to enable said first and second means to respond 
to the conditions of said first and second circuits and there 
after reconnecting said first, second and third systems to 
said first, second and third circuits. 

7. In a method of playing an indoor golf game hav 
ing a tee from which balls may be hit towards a screen, 
a projector for projecting any one of a plurality of 
scenes depicting various views of a golf hole from various 
zones of the golf hole on the screen, manually operable 
scene selecting means for programming the projector 
and having coded indicia for scene from a given zone 
and for thereafter causing the projector to display a 
selected scene on the screen, a computer for comput 
ing the theoretical free flight trajectory of a golf ball 
hit from the tee, a map of the golf hole being played 
that is divided into a plurality of zones corresponding 
to the zones which said scenes represent with each map 
zone having a code number corresponding to the code 
indicia of the scene selecting means, and an indicator 
responsive to the computer for indicating the zone on 
the map where a shot terminated, the steps of: 

(a) hitting a golf ball from said tee toward said 
screen; 

(b) observing on the map the code number of the 
zone encompassing the indicated point of termina 
tion of the shot; and 

(c) manually operating the scene selecting means to 
register the map code number thereon to thereby 
cause the projector to dispose the scene depicting 
the view from the zone on the golf hole corre 
sponding to the zone identified by the map code 
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number on the screen in readiness for a subsequent 
shot. 

8. A method for playing a golf game according to 
claim 7 wherein the golf game further includes an 
actual green area having a cup and divided into a plural 
ity of zones each being uniquely marked and the map 
illustrates a green area divided into a plurality of zones 
having corresponding unique markings, the additional 
steps comprising: repeating steps (a), (b) and (c) until 
a point of termination of a shot in said map green area 
is observed; observing the marking associated with the 
zone of the map green area in which the point of termi 
nation is indicated; proceeding to said actual green area; 
placing a golf ballin the actual green area zone hav 
ing a marking corresponding to the marking of the map 
green area zone encompassing the point of termination, 
and stroking the golf ball until it lodges in the cup. 

9. In a golf game, the combination of: data acquisition 
means for acquiring data relative to the trajectory of a 
ball hit from a tee; computation means responsive to said 
data acquisition means for computing, from said data, 
the theoretical free flight trajectory of the ball; means 
providing a map of a «golf hole; indicating means for 
indicating on the map of a golf hole the theoretical point 
of termination of the flight of the ball; and means inter 
connecting said computation means and said indicating l 
means for causing said indicating means to indicate said 
point in response to said computation means and for 
maintaining said indicating means indicating said point 
until said computation means is operated for a succeeding 
ball flight whereby said indicating means serves to memo 
rize the computed point of termination of a ball flight 
until the succeeding ball flight. 

10. The invention of claim 9 wherein said intercon 
necting means comprises means operative when said com 
putation means determines that a ball flight has ended for 
connecting said indicating means to said computation 
means for a period of time sufficient to allow the indicat 
ing means to respond to the computation means and for 
thereafter disconnecting said indicating means from said 
computation means until said computation means deter 
mines that a subsequent ball flight has terminated. 

11. In an indoor golf game the combination compris 
ing: a screen for receiving the projected image for any one 
of a plurality of scenes depicting the view from various 
locations on a golf hole; scene projection means for pro 
jecting images on said screen, said scene projection means 
including a plurality of scenes each depicting the view 
from a different predetermined point on a golf hole, and 
manually operable control means for operating said scene 
projecting means to display a selected one of the plurality 
of scenes on said screen; a tee spaced from said screen 
from which a golfer may drive golf balls toward said 
screen; data acquisition means for obtaining data relative 
to the probable flight trajectory of a ball so driven; corn 
puter means for receiving and using said data to corn 
pute the theoretical free flight trajectory of a ball hit 
from said tee; means responsive to said computer means 
for displaying the theoretical free flight trajectory on the 
scene projected on the screen to a golfer; means pro~ 
viding a map of said golf hole; means dividing the area 
on said map into a plurality of discrete zones with each 
said zone encompassing one of the different points on 
the golf hole, the view from which is depicted by a corre 
sponding one of said plurality of scenes; means providing 
a unique code number for each of said zones; means 
responsive to said computer means for indicating on said 
map the zone in which a shot would have terminated 
according to the computed theoretical free flight trajectory 
of the shot; said manually operable control means for 
said scene projection means further including unique 
indicia corresponding to said code numbers whereby a 
golfer may use said control means to select the proper 
scene for projection on said screen in readiness for a 



3,501,152 
15 

subsequent shot by observing the code number of the 
zone on said map wherein the computed point of termina 
tion of the preceding shot is indicated by said indicating 
means. 

12. An indoor golf game comprising: 
(a) a tee area from which golf balls may be hit; 
(b) a screen located forwardly of said tee and adapted 

to receive indicia depicting any one of a plurality 
of scenes of a golf hole; 

(c) means providing indicia depicting a map of said 
golf hole; 

(d) means for sensing the flight characteristics of a 
golf ball struck from the tee towards said screen and 
providing information relative‘thereto; 

(e) computing means responsive to said sensing means 
for receiving the information therefrom and for 
computing the theoretical free flight trajectory of 
the golf ball hit from the tee; . 

(f) spot projecting means responsive to said com 
puting means 

(1) for moving a spot of light on said screen and 
thus on the one of said plurality of scenes of a 
golf hole on the screen to provide a visual simu 
lation of the computed theoretical free ñight 
trajectory and 

(2) for projecting a spot of light on the map of a 
golf hole to indicate the point of termination 
of the computed theoretical free flight trajectory 
of the golf ball on the map; and 

16 
(g) means responsive to said computing means when 

the latter has determined that the theoretical free 
ilight of the ball has terminated for thereafter caus 
ing said spot projecting means to indicate said point 
of termination on the map. 

13. An indoor golf game according to claim 12 wherein 
said spot projecting means comprises a íirst spot projector 
for moving a spot of light on the screen, and a second 
spot projector for projecting a spot of light on the map; 
and said means responsive to said computing means com 
prises switch means for alternately connecting said first 
and second spot projectors to said computing means. 
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