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[ 5 7] ABSTRACT 

A device for simulating a running animal is disclosed. 
The device comprises a cabinet, an endless belt lo 
cated in the cabinet and having a plurality of, obstacles 
located on the outer surface thereof and a, movable 
model. The model has ?rst and second legs'which are 
adapted for reciprocal motion relative to each other. 
The model oscillates in a vertical plane as the legs are 
activated to simulate galloping. A jump mechanism is 
adapted to cause the model to rapidly rise and sepa 
rates the legs thereof whenactivated. The jump mech 
anism may be manually activated for causing the 
model to rise to a maximum height byysynchronizing 
the actuation of the jump mechanism with the peri 
odic oscillation of the model in the vertical plane. 

5 Claims, 7 Drawing Figures 
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DEVICE FOR SIMULATING A RUNNING ANIMAL 

The present invention relates to a device for simulat 
ing a running animal, especially suitable for use in a 
playing machine, although its application is not limited 
to such a use. 
The beasts for example, horses have various running 

modes, and one of the running modes is a gallop type 
of running mode, in which during running the horse 
touches the ground surface while its fore-legs and hind 
legs approach each other with the two fore-legs and the 
two hind legs kept respectively aligned, and after stand 
ing on the ground the ground surface is kicked back 
wardly with the hind legs while the fore-legs are 
stretched forwardly as if the animal ?ies up in the air. 

Also in a running modes of the human being, there 
is a step-mode of running, in which one leg is always 
stepped forwardly and when said one leg has touched 
the ground surface the other leg is made to approach 
thereto. ' > 

An object of the present invention is to provide a de 
vice for simulating a running animal, such as a beast 
running in a gallop mode and a human being running 
in a step mdoe. 
According to one feature of the present invention, 

the device for simulating a running animal comprises 
an animal model having a ?rst leg or a ?rst pair of legs 
and a second leg or second pair of legs, the ?rst leg or 
legs and the second leg or legs approaching and retract 
ing from each other when the animal is running, a sup, 
port member for supporting said animal model such 
that it may be raised and lowered in the vertical direc 
tion, a drive member coupled to one of said ?rst and 
second legs or-leg pairs for driving said ?rst and second 
legs or leg pairs of said animal model in the back and 
forth directions, and drive means for making said ?rst 
leg or leg pair and said second leg or leg pair of said ani 
mal model approach and separate from each other by 
the intermediary of said drive member and also for 
making said animal model rise and fall by the interme 
diary of said support member in synchronism with the 
movement of the legs in such manner that said animal 
model may go up when the legs separate from each 
other and down when the legs approach each other. 
Since the device for simulating a running animal ac 

cording to the present invention is constituted as de 
scribed above, when said drive means is actuated, the 
legs or leg pairs of the animal model aremade to sepa 
rate from and approach each other and in synchronism 
with the movement of the legs or leg pairs said animal 
model goes up when the legs separate from each other 
and down when the legs approach to each other, and 
thereby an observer is presented with an impression 
that the animal is running in a gallop or step mode. 
Also, according to the present invention, the animal 

model is supported by the support member, the drive 
member is coupled to either one of the ?rst and second 
legs or leg pairs of said animal model which approach 
and separate from each other, and said drive means is 
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2 
is greatly simpli?edand the operation thereof is very 
reliable. . 

Other features and advantages of the invention 'will 
become apparent from the following description of the 
preferred embodiment taken in conjunction with the 
accompanying drawings, in which: 
FIG. 1 is a perspective view of a playing machine pro 

vided with one preferred embodiment of the device for 
simulating a running animal according to the present 
invention, 

FIG. 2 is a longitudinal cross-section side view of the 
playing machine in FIG. 1, 

FIG..3 is a schematic view diagrammatically illustrat 
ing the operation principle of the embodiment shown 
in FIGS. 1 and 2, 
FIG. 4 is an enlarged longitudinal cross-section side 

view of an essential part of the same embodiment, 
FIG. 5 is an enlarged perspective view of the essential 

part shown in FIG. 4, 
FIG. 6 is an enlarged side view of the essential part 

shown in FIGS. 4 and 5 as viewed from the opposite 
side, and . 

FIG. 7 is a schematic circuit diagram of the embodi 
ment shown'in FIGS. 1 to 6. 

Referring now to the drawings, reference numeral 
(1) designates a playing machine cabinet having a front 
glass plate (2) extended over its upper surface. Within 
the cabinet (1) are pivotably mounted a pair of belt 
pulleys (3) and (4) at a predetermined interval, and 

_ around the'belt pulleys (3) and (4) is stretched an end 
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actuated to make the legs of said animal model sepa- , 
rate from and approach each other by the intermediary 
of said drive member and also to make said animal 
model go up and down in synchronism with the move 
ment of the legs by the intermediary of said support 
member, and consequently, the structure of the device 
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less belt (5), on which surface are appropriately'dis 
posed a number of obstacle models as shown in FIG. 2. 
The endless belt (5) is adapted to be driven in the di~ 
rection A by means of an electric motor not shown. 
Reference numeral (7) designates a running horse 

model consisting of a body portion (8), a fore-leg por 
tion (9), a hind leg portion (10), a rider (11) and a con- . 
necting rod (12) for connecting the lower part of the 
fore-leg portion (9) to the upper part of the hind leg 
portion (10). The fore-leg portion (9) and the hind leg 
portion (10) are pivotably mounted on the body por 
tion (8) at pivots (l3) and (14), respectively, so as to 
becapable of being rocked freely, in a manner such 
that when the hind leg portion (10) is rocked back and 
forth, thefore-leg portion (9) moves in- conjunction 
with the hind'leg portion (10) so as to approach and 
withdraw from the latter. ’ 
On the front side of the endless belt (5) a ?xed frame 

(15) is provided, on which a bracket (17) is pivotably 
supported via a pivotal shaft (16) so that the bracket 
may be rocked around the shaft (16) to achieve a pen 
dulum motion. The body portion (8) of the running 
horse model (7') is ‘secured to the end of a jump ‘rod 
(18), which is mounted on the bracket (17) and 
projects forwardly to form a support member. . ' 
On the bracket (17 ) a leg driving lever (20) is pivota 

bly supported via pin (19) so as to be capable of being 
freely rocked, and between the upper end of the leg 
driving lever (20) and the lower part of the hind leg 
portion (10) of the running horse model (7) a leg driv 
ing rod (21) forming the drive member is connected so 
that the respective ends of the leg driving rod (21) may 
be freely rocked about the respective pivots. The lower 
endof the leg driving lever (20) is pivotably connected 
to a plunger (23) of a leg driving coil (22) which is inte 
grally mounted on the bracket (17). ' 
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On the forward side of the leg driving lever (20), a 
jumping lever (25) is pivotably mounted on the ?xed 
frame (15) by means of a stud screw (24). A connect 
ing rod (26) coupled to the upper end of said jumping 

Y lever (25) is connected to a plunger (28) of a jumping 
coil (27) which is secured to the ?xed frame (15) and 
also connected to the upper part of the leg driving lever 
(20) via a tension spring (29). 
The connecting rod (26) extends through a slot (30) 

provided in the bracket (17), so as not to be displaced 
backwardly in excess of 'a certain limit when the con 
necting rod (26) has been pulled backwardly by said 
leg driving lever (20). _ 
On the side surface of the ?xed frame (15) is pro 

vided a jump damper assembly (34) as illustrated in 
FIG. 6. More particularly, the jump damper assembly 
(34) consists of a release lever (35) adapted to‘ be 
rocked by means of a pin (32) which is formed inte 
grally with the bracket (17) and projects therefrom and 
which extends through a slot (31) provided in the ?xed 
frame (15) upon jumping of the running horse model 
(7), a back spring (36) for restoring the release lever 
(35) to its home position, an actuating lever (37) to be 
rocked as engaged with a projection (33) integrally 
formed on the bracket (17) for resisting the downward 

4 
I is shown in‘FIG. 7. Referring more particularly to this 

IO 

?gure, in the energizing circuit for the leg driving coil 
(22) are serially connected a pulse switch (42) and b 
contacts (break contacts) (44) of the jump switch but 
ton (43) as shown in FIGS. 1 and 2, and the series con 
nection of the pulse switch (42) and the b contacts (44) 
are shunted by make contacts (48) of a limit switch 
(48) as will be explained later. In the energizing circuit 
for the jumping coil (27) is serially connected a 
contacts (make contacts) (45 ) of the jump switch but 
ton (43). Adjacent to the pulse switch (42) is disposed 
a pulse cam (47) adapted to be driven by a pulse motor 
(46). In case that the jump switch button (43) is not de 
pressed, the pulse'switch (42) is cyclically closed and 
opened by the pulse cam (47 ), sothat only the leg driv 
ing coil (22) is intermittently energized to cyclically 
drive the fore-leg portion (9) and the hind leg portion 
(10) of the running horse model (7). On the other 
hand, if said jump switchv button (43) is depressed, the 

20 jumping coil (27 ) is energized through the then closed 
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movement ofthe running horse model (7 ), an actuating _ 
spring (38) for energizing said actuating lever (37) so 
as to be always engaged with the projection (33), a pin 
(39) projecting from the actuating. lever (37) so as to 

, be detachably engaged with the release lever (35), a 
ratchet wheel (40) rotatably mounted on the same 
shaft as the actuating lever (35), a click (41) pivotably 
mounted on the actuating lever (37) in such manner 
that the click (41) may be disengaged from the ratchet 
wheel (40) when the actuating lever (37 ) is rocked in 
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the counterclockwise direction as viewed'in FIG. 6 
while, it may be engaged with said ratchet wheel (40) 
when the actuating lever (37) is rocked in. the clock 
wise direction, and a fan (not shown) coupled to the 
ratchet wheel (40) through reduction gears. 

In operation, if the bracket (17) is rocked in the 
40 

counterclockwise direction as viewed inFIG. 6, and the _ 
pin (32) is engaged with the release lever (35) which 
is in turn rocked in the clockwise direction‘ and disen 
gaged from thepin (39), so that only said actuating 
lever (37)‘ is rocked in the counterclockwise direction 

- by the resilient force of the actuating spring (38) until 
the lower portion of said actuating lever (37 ) engages 
the projection (33) formed on said bracket (17). 
Thereafter, when the actuating force for rocking the 
bracket, (17) in the counterclockwise direction as 
viewed in FIG. 6 has been removed and the bracket 
(17) begins to be rockedin the clockwise direction as 
viewedin FIG, 6 owing to the ,weight of the running‘ 
horse model(7) itself, the actuating lever (37) is inte 
grally coupled to the ratchet wheel (40) via the click 
(41), so that owingto the aerodynamic resisting force 
of the fan‘ coupled to the ratchet wheel (40), the actu 
ating lever (37) is gradually rocked in the clockwise di 
rection as viewed in FIG. 6. Therefore, .it will be readily 
seen that the running horse model (7) can rapidly rise 
upwards when it is actuated by a jumping circuit ar 
rangementas will be described hereinafter, but it can 
fall downwards only slowly when the actuation is re 
moved. > " - l 

The jumping circuit arrangement, for actuating the 
running horse model (7) and its associated mechanism 
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contacts (45), and owing to the movement of the con 
necting rod (26) which is driven by the‘ actuation of 
said jumping coil (27), the limit switch (48) is also 
closed, so that the leg drive coil (22) is also energized 
not intermittently in this case‘butcontinuously during 
the period when the jump switch button (43) is de 
pressed. . , 

On the opposite side to the tension spring (29) of the 
connecting rod (26) another tension spring (49) is pro 
vided one end of whichis connected to the connecting 
rod ('26) and the other end of which is connected to the 
?xed frame (15). ‘ 

Since the‘illustrated embodiment of the present in 
vention is constituted as described above, when a coin 
or coins are thrown into a coin slot (50) shown in FIG. 
l,‘the pulse motor (46) is energized via a control cir 
cuit not shown, and so the pulse cam (47) is rotation 
ally driven at a constant angular velocity. Said pulse 
switch (42)_is cyclically closed and opened by the pulse 
cam (47 ), resulting in intermittent energization of the 
leg drivingcoil (22). _ 
When the leg driving coil (22) is energized, as will be 

best seen in FIG. 3, the leg driving lever (20) is rocked 
in the counterclockwise direction to drive the leg driv 
ing rod (21) leftwardly as’ viewed in FIG.- 3, and conse 
quently, the fore-leg portion‘ (9) and the hind leg por 
tion (10) are rocked in synchronism and-are separated 
from each other. Then, since the leg driving lever (20) 
is coupled to the ?xed .frame (15) via the tension 
springs (29) and (49), in accordance with the counter 
clockwise rocking motion of the leg driving lever (20) 
an additional force directed rightwardly as viewed in 
FIG. 3 is exerted upon the pin (19), so that said bracket 
(17) and the jump rod (18) are rocked in the counter 
clockwise direction about the pivotal shaft (16) to dis 
place the running horse model (7) upwardly. 
Thereafter, when the leg driving coil (22) is deener 

gized, owing to the resilient force of the tension springs ' I 
(29) and (49) the fore-leg portion (9) and the hind leg 
portion (10) are rocked so as to approach to each 
other, and also the running horse model (7) goes down 
slowly. ' ' 

Since the endless belt (5) ‘is'continuously driven in 
the direction‘A while the running horse model rises 
with the fore-leg portion (9) and the hind leg portion 

, (l0) separting from each other and falls with these por 
tions approaching to each other as described above, the 
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player of the playing machine gets the impression that 
the horse is running forwardly in a gallop. 
Under the aforementioned running state, if the jump 

switch button (43) is depressed by the player when one 
of the obstacle models (6) has approached to the run 
ning horse model (7), then the jumping coil (27) is en 
ergized and its plunger (28) is strongly pulled right 
wardly as best seen in FIG. 3. Since the leg driving rod 
(21) is limited in movement at the rightmost position, 
the magnetic attractive force exerted upon the plunger 
(28) results in a rightward force at the pin (19), which 
causes the bracket (17) and the jump rod (18) to be 
largely rocked in the counterclockwise direction about 
the pivotal shaft (16). Furthermore, as the limit switch 
(48) is closed at this moment, the leg driving coil (22) 
is also energized to cause the fore-leg portion (9) and 
the hind leg portion (10) to separate from each other, 
and thereby the running horse model (7) can jump up 
while maintaining its fore-leg portion (9) and hind leg 
portion (10) in an extended state. 
When the simulation device for a running animal ac 

cording to the present invention is applied to a playing 
machine such as the embodiment illustrated in the 
drawings, the following feature with regard to the tim 
ing relationship between the jumping and the gallop 
motion is quite advantageous for making the game 
more interesting. That is, as described previously, once 
the jump button switch (43) is depressed, eventually 
not only the jumping coil (27) but also the leg driving 
coil (22) are energized, regardless of at what point of 
time in the gallop motion cycle the jump button switch 
(43) is depressed. Therefore, if the jump button switch 
(43) is kept depressed for a while, the running horse 
model (7) will achieve a stationary jump position that 
is higher than the highest position during the gallop mo 
tion. However, it is to be noted that the jump motion - 
of the model (7), that is, the swing motion of the 
bracket (17) has a oscillatory nature due to the mo~ 
ment of inertia of the swinging portion, and so when 
both the coils (22) and (27 ) are energized, the running 
horse model (7) once goes up beyond the above 
referred stationary jump position where the magnetic 
attractive forces of the coils (22) and (27), resilient 
forces of the springs (29) and (49) and the gravita 
tional force acting upon the bracket assembly (17) are 
balanced, and then the running horse model (7 ) begins 
to fall down slowly to said stational jump position due 
to the existence of the damping mechanism as ex 
plained with reference to FIG. 6. The height of the 
highest jump position obviously- depends upon the tim 
ing relationship between the energizations of the coils 
(22) and (27). More particularly, if the jump button 
switch (43) is depressed at a proper time point during 
the rising period of the horse model (7) in the gallop 
motion, the height of the highest jump position is maxi 
mized. Therefore, if the height of the obstacles (6) is 
selected in such manner that at the stationary jump po 
sition the running horse model cannot jump over the 
obstacles (6) but at a position near to the maximum 
jump position it may succeed in jumping, then the 
player must select the proper timing with respect to the - 
gallop motion for depressing the jump button (43) in 
order to succeed in jumping. Thus the game will be 
come more interesting. 

It will be apparent that the above-described embodi 
ment of the present invention can afford the player an 
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6 
impression as if he is riding on a running horse and ac 
tually jumps over the obstacles (6). 

In addition, since the player must select aproper tim 
ing for depressing the jump switch button, the present 
invention is more advantageous when applied to a play 
ing machine. 
While the present invention has been described in 

connection'to a device for simulating a horse running 
in a gallop mode,'it is obvious that the same inventive 
concept can be readily applied to a device for simulat- v 
ing a human being running in a step mode. 
What is claimed is: 
l. A device for simulating a running animal compris 

ing: 
a cabinet member; 
an endless belt member rotatably mounted within 

said cabinet and adapted to be driven by an electric 
motor, said endless belt member having a plurality 
of obstacle members disposed on the outer surface 
thereof; ' 

a running model operatively mounted within said 
cabinet member above said endless belt member 
having a body and ?rst and second legs pivotally 
connected to said body and a connecting member 
connected between said ?rst and second legs for' 
causing said legs to move in a reciprocal manner. 

galloping means for reciprocally driving said legs op 
eratively coupled to one of said legs thereby caus 
ing reciprocal motion of said legs, said means fur 
ther oscillating said model-in a vertical plane such 
that said legs separate as said model rises and said 
legs approach one another as said model is low 
ered; 

jump means for rapidly separating said ?rst and sec 
ond legs and simultaneously rapidly raising said 
model relative to said belt member in a vertical di 
rection and for subsequently lowering said model 
at a relatively slow rate compared to the rate at 
which said model was raised, ‘ 

whereby said galloping means is continuously oper 
ated and said jump means is intermittently oper- ' 
ated thereby giving the impression of a running 
model jumping at intermittent intervals. 

2. The device of claim 1 wherein said jump means is 
manually operated and said galloping means is synchro 
nized with said endless belt member such that said 
.model is in a raised position at appropriate times for 
passing over said obstacles. 

3. The device of claim 2 wherein said jump means 
may be actuated in synchronism with said galloping 
means, thereby raising said model to a height above the 
belt member greater than the height achieved by said 
model when driven only by said galloping means and 
greater than that achieved during those instances when 
said jump means is non-synchronously activated rela 
tive to said galloping means and wherein said obstacles 
are greater in height than the vertical distance above 
said belt member that said galloping means raises said 
model. . ' ' 

4. The device of claim 3 wherein said model is pivot 
ally connected to said jump means and said galloping 
means by a plurality of rods connected therebetween. 

5. The device of claim 4 wherein said jump means is 
connected to said galloping means. 

* * * * =l= 


