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[57] ABSTRACT 

A toy for separately and automatically raising individ 
ual toy balls from a first level to a higher level in order 
to produce kinetic energy in the, which includes a ball 
storage station and a ball pickup station, with means 
provided adjacent the pickup station for lifting the ball 
from the pickup station to a higher position in the de 
vice wherein it is discharged along an inclined ramp to 
produce kinetic energy therein. One or more individ 
ual balls are supplied to the storage station and a me 
tering device is provided between the storage station 
and the pickup station for selectively permitting pas 
sage of individual balls from the storage station in re 
sponse to the presence of a ball at the storage station 
and to the presence of the lifting means at the pickup 
station. Drums may be placed near the storage station 
and ramp exit so that balls may be fed to the former 
and from the latter by rebounding off the drums. A 
game may be played by players attempting to cause a 
ball to complete an entire path of travel. The lifting 
means may be an arm rotating in a vertical plane and 
driven by a suspended weight. 

27 Claims, 8 Drawing Figures 
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OBJECT-LIFI‘ING DEVICE INCLUDING MEANS 
FOR METERING OBJECTS FROM STORAGE 

STATION TO PICKUP STATION 

The present invention relates to a device for auto 
matically lifting toy balls and in particular to a lifting 
device which is adapted to automatically raise individ 
ual toy balls from a lower level to a higher level and to 
produce kinetic energy therein for use in playing a 
game. 
The lifting apparatus of the present invention is 

adapted to be utilized in toys or toy games in which it 
is necessary to produce kinetic energy in a toy ball for 
use in playing the game. ln previously proposed toy 
games in which kinetic energy of a ball is required to 
play the game, the ball or balls are normally initially 
raised manually to an elevated position and thence dis 
charged vertically downwardly, or along an inclined 
ramp, to produce the kinetic energy in the ball. Thus, 
the kinetic energy in the ball is only equal to that which 
is provided at the initiation of the game, when the ball ' 
was placed in its highest position, and it was not possi 
ble to increase the kinetic energy in the ball, or to pro 
vide additional kinetic energy, during the course of the 
play action without the interference of a human inter 
mediary lifting the ball to a higher position. 
One suggested solution to this problem, which may 

be applicable, is the provision of a separately powered 
motive means to drive a lifting device in an intermedi 
ate portion of the game, thereby to raise the balls to a 
higher position in order to produce additional kinetic 
energy. However, such motive means normally are in 
continuous operation and therefore would run even in 
the absence of the presence of a ball to be lifted. This, 
of course, is undesirable since it is a waste of power 
during the intervals between movements of individual 
balls to the lifting device. 
Accordingly, it is an object of the present invention 

to lift individual toy balls from a iirst level to a higher 
level in response to the presence of a ball at the lifting 
device. v 

Yet another object of the present invention is to 
meter individual balls at a lifting device thereby to pres 
ent only a single ball to a lifting member when the lift 
ing member is in position to perform its lifting function. 

Yet another object of the present invention is to pro 
vide a device which is adapted to automatically raise 
individual toy balls and which converts the potential 
energy of a weighted object to potential energy in the 
toy balls, which are lifted from a first position to a 
higher position under the influence of the weighted ob 
ject. 
Yet another object of the present invention is to pro~ 

vide a lifting device for toy balls which is relatively in 
expensive to manufacture and produce. 
Yet another object of the present invention is to pro 

duce a device for lifting toy balls and producing kinetic 
energy therein, which device is relatively simple in 
operation and durable in use. 

ln accordance with one aspect of the present inven 
tion a device is provided for separately and automati 
cally raising individual balls from a first level to a 
higher level therein, in order to produce kinetic energy 
in the balls, while expending energy in the motive 
means used to lift the balls only during the lifting opera 
tion. ln one embodiment, the device includes a base on 
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2 
which a ball storage station and a ball pickup station 
are located. The ball pickup station is at a first or lower 
level in the device, adjacent the base, and adjacent a 
vertical support member mounted on the base and ex 
tending therefrom to a second higher level. A ball dis 
charge ramp extends downwardly from that higher 
level towards the base to convert the potential energy 
of a ball lifted to the higher level into kinetic energy as 
the ball rolls down the ramp. 

Individual balls are lifted from the pickup station to 
the higher level of the device by a transfer arm which Y 
is rotatably mounted intermediate its ends for rotation 
in a vertical plane on the vertical support member. The 
transfer arm has ball carriage members located at op 
posite ends thereof and positioned to pass through the 
pickup lstation of the device and adjacent the ramp at 
the higher level during rotation. 
A metering device is located between the storage sta 

tion and the pickup station for selectively permitting 
passage of individual balls from the storage station to 
the pickup station in response to the presence of a ball 
at the storage station, in conjunction with the presence 
of one of the transfer arm carriage members at the 
pickup station, wherein it is in position to receive a ball 
passed from the storage station by the metering device. 

The transfer arm is rotated to lift a ball in one of its 
carriage members from the pickup station to the higher 
level in the device by a gravity operated drive means. 
The drive means normally biases the transfer arm in ro 
tation, however, means is provided at the pickup sta 
tion for preventing rotation of the transfer arm until a 
ball has passed the metering device and entered the 
carriage member. Thus, by this construction, when a 
ball is present at the storage station adjacent the meter 
ing device, and a carriage member simultaneously is lo 
cated at the pickup station and held against rotation by 
the rotation preventing means, the ball at the storage 
station will pass through the metering device to the 
pickup station and enter the carriage member. There 
upon, the transfer arm is released by the rotation pre 
venting means and rotated under the influence of the 
gravity drive member to lift the ball from the pickup 
station to the higher level, wherein it is discharged onto 
the discharge ramp of the device. The ball then rolls 
down the ramp, converting its potential energy into ki 
netic energy for use in playing the game in which the 
device is utilized. 
The above, and other objects, features and advan 

tages of this invention will be apparent in the following 
detailed description of an illustrative embodiment 
thereof which is to be read in connection with the ac 
companying drawings, wherein: 

FIG. l is a perspective view of a lifting device con 
structed in accordance with the present invention, 
showing the use of the device in one type of ball game; 

FIG. 2 is an enlarged elevational view of the lifting 
device illustrated in FIG. l; 
FIG. 3 is an enlarged elevational view of the ball me 

tering device and pickup station, showing the configu» 
ration of the elements thereof as a carriage member on 
the transfer arm approaches the pickup station; 
FIG. 4 is an enlarged elevational view, similar to FIG. 

3, showing the configuration of the elements of the me 
tering device immediately after the carriage member 
has reached the pickup station; 
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FIG. 5 is a perspective view of the metering device 
illustrating the configuration of the components 
thereof immediately prior to the arrival of a carriage 
member at the pickup station; . 
FIG. 6 is a perspective view similar to FIG. 5 showing 

the configuration of the elements of the metering de 
vice immediately after a carriage member arrives at the 
pickup station; 
FIG. 7 is a plan view taken along line 7-7 of FIG. 3; 

and 
FIG. 8 is a plan view taken along line 8-8 of FIG. 2. 

Referring now to the drawing in detail, and initially 
to FIG. 1 thereof, it will be seen that a' toy lifting device 
l0, constructed in accordance with the present inven 
tion, is utilized in a game in which a series of balls l2 
are to be moved along a predetermined path of travel 
into a receptacle 14. In the illustrated game, balls 12 
are initially started along their path of travel from a 
ramp (not shown) or by tossing, onto a drum 16 having 
a resilient top 18 on which balls l2 will bounce. These 
balls may be formed of plastic, rubber, or any conve 
nient material; however, in the preferred embodiment 
of the game, balls l2 are formed of nickel plated steel. 

Preferably, a series of drums 16 can be arranged 
along a predetermined path of travel so that balls l2 
will bounce from one drum to another along the path. 
Ultimately, the kinetic energy of the balls decreases be 
cause of energy losses due to bouncing and the like; 
therefore, to extend the play of the game, the kinetic 
energy of balls l2 must be restored or increased. Ac 
cordingly, device l0 is provided to intercept the balls 
l2 along their path of travel and to raise them to an ele 
vated position thereby to increase their potential en 
ergy and to convert that energy into kinetic energy for 
use in continuing the game.> 
As illustrated in FIG. l of the drawing, balls'l2 are 

received in a funnel or container 20 to begin their 
movement through lifting device l0. From funnel 20, 
balls l2 pass through a storage station 22, and a meter 
ing device 24 which discharges individual balls to a 
ramp or treadle 26 at a pickup station 28. Lifting de 
vice l0 also includes a vertically extending support col 
umn or member 30 on which a transfer arm 32 is rotat 
ably mounted intermediate its ends. Transfer arm 32 
has ball carriage members 34 formed integrally there 
with at the opposite free ends of the arm. These car 
riage members, as more fully described hereinafter, are 
adapted to receive a ball l2 at pickup station 28 and to 
carry the ball to a higher elevation or platform 36 at the 
top of column 30. 
As more fully described hereinafter, individual balls 

l2 are discharged from storage station 22 by metering 
device 24 only in response to the presence of a ball at 
the storage station and the simultaneous presence of a 
carriage member 34 at pickup station 28. 
Transfer arm 32 can be rotated in any convenient 

manner, but preferably is rotated by a gravity actuated 
drive mechanism 38 which normally biases arm 32 in 
rotation in a clockwise direction. However, rotation of 
arm 32 is prevented at pickup station 28 by the cooper 
ation of treadle 26 and carriage member 34, in the ab 
sence of the presence of a ball at the pickup station. In 
this manner, the expenditure of energy from drive 
mechanism 38 is avoided during those times in which 
no ball is present at the pickup station. 

15 

20 

30 

35 

40 

45 

50 

60 

65 

4 
Once a ball is lifted from pickup station 28 to plat 

form 36, it is discharged from the carriage member, 
due to the slightly inclined configuration thereof, onto 
platform 36. That platform communicates with, or 
forms part of, a ramp 39 along which balls l2 roll from 
the platform. (Preferably ramp 39 is formed integrally 
with support 30 as a one-piece molded plastic struc 
ture.) As a result, the potential energy of a ball 12 is in 
creased by lifting ofthe ball by arm 32 from pickup sta 
tion 28 to platform 36 and this potential energy is con 
verted to kinetic energy as the ball rolls down ramp 39. 
This kinetic energy of the ball can thence be utilized to 
continue the game without the interference of any 
human intermediary stopping the ball and lifting it to 
increase its potential energy. 

ln the illustrative embodiment of the invention the 
ball l2 is discharged from ramp 39 to a drum 16 from 
which the ball bounces to an additional drum 'or drums 
(not shown) along a predeterminedpath of travel, and 
ultimately into receptacle 14. As will be apparent, the 
object of the illustrated game in which lifting device l0 
is utilized is to place drums 16 and lifting device l0 
along a predetermined path of travel and to have one 
or more balls l2 traverse the course or path defined by 
the drums and lifting device from a starting point to 
bucket 14. When the ball, or predetermined number of 
balls, complete an entire path of travel and are con 
tained in receptacle 14 the game is won. 

In greater detail, lifting device 10 includes a base 40 
having a raised platform section 42 formed integral 
therewith or secured thereto, which defines storage sta 
tion 22. Receptacle or funnel 20 is mounted on plat 
fonn 42 inany convenient manner so that a ball 12 pro 
jected into the funnel will pass through the neck 44 
thereof onto upper surface 46 of the platform. This sur 
face includes a recessed track 48 adapted to receive 
and guide balls 12 from neck 44 to metering device 24. 
For this purpose the lower surface of track 48 may be 
slightly inclined from neck 44 of funnel l2 to metering 
device 24, so that the balls will roll towards the meter 
ing device under the influence of gravity. 
As mentioned, metering device 24 is adapted to 

meter or transfer individual balls from storage station 
22 to pickup station 28 in response to the presence of 
a ball at the storage station adjacent the metering de 
vice. This is accomplished by the use of a pivoted me 
tering arm or gate 50, illustrated more clearly in FIGS. 
2-4. Gate 50 is pivotally mounted on a baffle or cover 
plate 52 by a pivot pin S4 or the like located intermedi 
ate the ends of the gate. Baffie plate 52 is mounted in 
any convenient manner on base 40, as for example by 
means of a pair of projections 56 (see FIG. 3) received 
in recesses formed in the base. Gate arm 50 and baffle 
plate 52 are located in predetermined position with re 
spect to each other and to support platform 42, as will 
appear more fully hereinafter. 
Gate 50 has an aperture 58 formed in one end 

thereof, see FIGS. 3-6, and is constructed so that its 
center of gravity is located to the right of pivot 54 
whereby the gate is normally biased by gravity to rotate 
in a generally clockwise direction. Rotation in this di 
rection is limited by engagement of the upper portion 
of tne top edge 60 of the arm with the return flange 62 
of baffle 52. In this position (FIGS. 4 and 6) aperture 
58 is located in alignment with the track 48 of platform 
42 so that a ball in track 48 will pass through aperture 
58. In the illustrative embodiment of the invention, ap 
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erture 58 is defined by a relatively wide peripheral wall 
64, so that a ball rolling from track 48 into aperture 58 
will roll onto the base of wall 64. The additional weight 
of the metal ball in aperture 58 will cause gate 50 to 
pivot from the upper position illustrated in FIGS. 4 and 
6 (and in dotted lines in FIG. 2) to a relatively horizon 
tal position illustrated in FIGS. 3 and 5 (and in phan 
tom lines in FIG. 2). In this position aperture S8 is lo 
cated in alignment with an aperture 66 formed in baffle 
plate 52 by a cylindrical neck 68 formed‘therein. As a 
result, a ball 12 at storage station 22 is moved from 
track 48 into aperture 66 and passes therefrom to the 
pickup station as described hereinafter. 

It is noted that gate 50 includes an upper rear wall 
portion 70, which, as seen in FIGS. 3 and 5, will pre 
vent passage of a ball l2 out of track 48 when the gate 
50 is in its horizontal position. Thus the gate is con 
structed to permit only one ball at a time to be passed 
from storage station 22 to pickup station 28. 
Gate 50 is normally held in its horizontal position 

(FIGS. 3 and 5) by a latching mechanism 72. This 
mechanism also cooperates with carriage members 34, 
on transfer arm 32, to momentarily release gate 50 and 
permit it to return to its inclined position (FIGS. 4 and 
6), wherein a ball l2 may pass through the aperture 58. 
Latch mechanism> 72 includes a vertically extending 
arm 74 which is pivotally mounted at 76 on base 40 for 
rotation in a plane which extends generally perpendicu 
lar to gate 50. Arm 74 includes a generally horizontally 
extending cam portion or arrowhead 78, seen most 
clearly in FIGS. 5 and 6, which extends above the right 
end 80 of gate 50. Preferably, ann 74 is constructed so 
that its center of gravity is forward of pivot 76, so that 
the arm is normally biased for rotation in the direction 
of arrowhead 78 under the influence of gravity. Arm 74 
also includes a support platform 82 formed thereon and 
providing a support surface 82' which is adapted to en 
gage the lower surface 84 of gate S0 when the gate is 
in its horizontal position. 
At the beginning of the game latch arm 74 is initially 

manually rotated away from gate 50, i.e., it is rotated 
into the drawings, as seen in FIGS. 3 and 4, so as to dis 
engage support surface 82' from the lower surface 84 
of gate 50, thus permitting the gate to rotate to its in 
clined position illustrated in FIGS. 4 and 6. This rota 
tion of latch arm 74 away from gate 50 will also occurr 
automatically upon winding of arm 32, as more fully 
described hereinafter. In addition, transfer arm 32 is set 
in the position illustrated in solid lines in FIG. 4'so as 
to receive a ball at the pickup station after it passes 
through the metering device. In this condition, when a 
ball l2 enters funnel 20, it passes through neck 44 into 
the track 48 of platform 42 and thence into aperture 58 
of gate 50. As mentioned, because of the weight of the 
ball in aperture 58, gate 50 rotates in a generally coun 
terclockwise direction so as to permit ball l2 to pass 
through opening 66 in baffle plate 52 and from there 
to pickup station 28. As lever arm 50 thus moves to its 
horizontal position, latch arm 74 rotates forwardly, 
under the influence of gravity and due to the location 
of its center of gravity, to position support surface 82' 
beneath surface 84 of the gate arm. Thus, when ball l2 
in aperture 58 passes therefrom into the aperture 66 of 
baffle 52, gate 50 begins to rotate in a clockwise direc 
tion, due to the location of its center of gravity. As this 
occurs, surface 84 engages surface 82' and further ro 
tation of the gate 50 is prevented. As a result, gate 50 
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6 
is maintained in its horizontal position preventing fur 
ther discharge of balls l2 from storage station 22 be 
cause the wall 70 of the gate blocks the end of track 48. 

From aperture 66 in baffle 52, the ball 12 passes onto 
the end 86 of the pivoted treadle or ramp 26. This trea 
dle is pivotally mounted between a pair of posts 90, 
formed integrally with platform 40, along a pivot axis 
92 extending generally perpendicular to gate 50 and 
located so that the treadle is adapted to pivot in sub 
stantially the same plane as the plane of rotation of 
transfer arm 32. The configuration of treadle 26 is such 
that its center of gravity is located to the left of pivot 
92, as illustrated in FIGS. l and 2, so that the treadle 
is normally biased for rotation in a counterclockwise 
direction. This rotation is limited by a leg 94 formed at 
the end 86 of the treadle which leg thus maintains the 
treadle in a relatively stable configuration with the 
upper surface 96 thereof located at an incline between 
aperture 66 and pickup station 28. 
Treadle 26 also includes an upstanding front baffle 

wall 98 which prevents inadvertent discharge of a ball 
from aperture 66 off of the treadle. Thus, wall 98 forms 
a capturing chamber or the like for balls l2 passing 
through aperture 66 to insure that the balls are main 
tained on the upper surface 96 of the treadle. In addi 
tion, treadle 26 is provided with a recessed track 100 
(FIGS. l and 7) which guides the balls in a straight line 
from the end 86 and wall 98 of the treadle to the end 
of pickup station 28, i.e., adjacent the end 102 of the 
treadle. 
Treadle 26, in addition to providing a portion of a 

path of travel for balls l2 between the metering mecha 
nism 24 and pickup station 28, cooperates with ball 
carriage members 34, on the ends of transfer arm 32, 
to prevent rotation of the transfer arm until such time 
as a ball has passed through the metering device and 
has passed to the end 102 of the treadle. To accomplish 
this, carriage members 34 are provided with elongated 
fingers 104 which are adapted to be received in the slot 
100 of treadle 26 when arm 32 is in a vertical configu 
ration, as illustrated in FIGS. 2 and 4. In addition, fin 
gers 104 include an abutment surface 106 on the lower 
side thereof which is adapted to engage the forward 
edge or abutment surface 108 of treadle 26 when the 
treadle is in its normal position, illustrated in solid lines 
in FIGS. 3 and 4. By this construction, rotation of arm 
32 in its nonnal clockwise direction under the influ 
ence of the drive mechanism 38 is prevented by the en 
gagement of abutment surfaces 106 and 108. However, 
when a ball l2 is discharged from aperture 66 onto 
treadle 26, and rolls along track 100 towards the end 
102 of the treadle, the weight of the ball overcomes the 
weight of the treadle and thus, as the ball approaches 
end 102, it causes treadle 26 to rotate in a clockwise 
direction (into the configuration illustrated in phantom 
lines in FIG. 4), thereby moving abutment surface 108 
downwardly with respect to abutment surface 102. This 
causes ball I2 to become engaged with finger 104 and 
permits drive mechanism 38 to rotate the arm 32 in a 
clockwise direction. 
As finger 104 lifts ball l2 upon rotation of arm 32, 

and moves away from treadle 26, the treadle returns to 
its solid line position, illustrated in FIGS. 3 and 4, under 
the influence of gravity, and thus returns abutment sur 
face 108 to its normal position in the path of travel of 
the fingers 104 of the transfer arm. Thus, as the next 
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finger 104 on arm 32 approaches pickup station 28, its 
abutment surface 106 will engage surface 108 to pre 
vent continued rotation of the arm. Simultaneously, be 
cause the carriage members 34 are located at diametri 
cally opposed ends of the arm 32, the carriage member 
34 with the previously picked up ball l2 will deliver 
ball 12 at the upper end of support member 30 and dis 
charge it onto platform 36. 
The configuration of carriage members 34 is such 

that the carriage members include an exterior curved 
wall 110 (FIG. 8) which will guide the ball 12 into plat 
form 36. It is noted that the ball 12 will move of its own 
accord when arm member 32 reaches the top of sup 
port 30 because the ball will retain some momentum 
even though the arm 32 is stopped. Thus, that momen 
tum will project the ball forwardly against wall 110 so 
that it will be guided into platform 36 and from there 
to ramp 39. Accordingly, it is seen that the drive means 

5 

used to rotate arm 32 is only active during the time pe- ' 
riod in which a ball is transported from the pickup sta 
tion to the platform 36. 
Referring again to FIGS. 3 and 4 of the drawing, it is 

noted that after the engagement of surfaces 106 and 
108 is released, so that arm 32 rotates in a clockwise 
direction, gate 50 and treadle 26 are in their solid line 
positions illustrated in FIG. 3. Thus, no ball at the stor 
age station 22 can pass through the metering device to 
the treadle. ln order to release gate 50 to permit the 
next ball to pass to the pickup station, carriage mem 
bers 34 are provided with cam members 112 on the sur 
faces 114 thereof which cooperate with arrowhead 78 
of latch arm 74. As seen in FIGS. 5~7, cam members 
112 are generally T-shaped members whose stern por 
tions 116 are directed towards metering mechanism 24 
and thus towards latch arm 74. Arrowhead 78 of latch 
arm 74 is constructed so as to project (FIG. 7) into the 
path of travel of cam stem 116 as carriage member 34 
passes through pickup station 28. Thus, the free edge 
118 of T-shaped cam member 112 engages the forward 
inclined surface 120 of arrowhead 78 and causes latch 
arm 74 to pivot rearwardly to the dotted line position 
thereof` shown in FIG. 7. lt is noted that stem 116 is lo 
cated on surface, 114 in a predetermined position so 
that this movement of arm 74 occurs just prior to en 
gagement of abutment surfaces 106 and 108. In this po 
sition, support surface 82' is disengaged from the lower 
surface 84 of gate 50 so that the gate moves to its in 
clined position illustrated in FIGS. 4 and 6. Thus, the 
device is in position to permit another ball 12 to pass 
through the metering mechanism and be raised by 
transfer arm 32. 

lt is noted that the rearward rotation of arm 74 is lim 
ited by the provision of an upstanding post 122 on base 
40- and a rearwardly extending arm 124 cooperating 
therewith and extending from arm 74. Post 122 and 
arm 124 are located so that the center of gravity of arm 
74, even in its tilted position, is forwardly of pivot 
points 76. Thus, as soon as stem 116 of cam member 
112 passes point 126 of arrowhead 78, arm 74 will tend 
to rotate forwardly to position its support surface 82 
beneath the lower surface 84 of gate 50. However, if no 
ball is present at storage station 22, gate 50 will remain 
in its inclined position, illustrated in FIG. 3 of the draw 
ing, and forward rotation of arm 74 will be prevented 
by an abutment member 127 formed on gate 50, which 
engages the protr`usion 82 on arm 74 that defines sup 
port surface 82'. This prevents protrusion 82 from 
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8 
moving over the top of gate 50 wherein it would pre 
vent movement of the gate to its horizontal position. 
Accordingly, it is seen that with gate 50 in this posi 

tion, when a ball 12 arrives at storage station 22 it can 
enter aperture 58 of gate 50. This causes the gate to 
pivot to its relatively horizontal position. At that posi 
tion, arm 74 is free to rotate forwardly, under the influ 
ence of gravity, so as to position its support surface 82 
beneath surface 84 of gate 50, thereby to support the 
gate in its horizontal position. In that position the gate 
50 will block movement of any other ball at the storage 
station through the metering mechanism until the next 
carriage member moves into pickup station 28. It is 
noted that this forward rotation of arm 74 is limited by 
a vertically extending post 129 which engages an exten 
sion 129' on arm 74 when the arm is in the proper posi 
tion to support gate 50, as seen in FIG. 5. 
Carriage members 34, illustrated most clearly in 

FIGS. l, 7 and 8, are, in the preferred 4embodiment of 
the invention, formed integrally with transfer arm 32. 
These carriage members include a base 130 which is 
partially surrounded by a peripheral wall 110. Thus, as 
arm 32 rotates upwardly, after receiving a ball 12 at 
pickup station 28, the ball rests against the back 132 
(FIG. 4) of finger 104 and against the free end 134 of 
arm 32. As arm 32 continues in rotation, so that the 
ball 12 is lifted more than halfway towards platform 36, 
the ball 12 rolls down slightly along the rear portion 
132 of finger 104 and engages platform 130 upon 
which the ball rests until the arm 32 comes to a stop in 
its vertical position, with carriage member 34 adjacent 
platform 36. « 
As mentioned, transfer arm 32 is normally biased for 

rotation by a gravity actuated drive mechanism 38. 
This drive mechanism includes a weighted object, such 
as a ball 136, which is connected to one end of a flexi 
ble cable, string or the like 138. The ball 136 is formed 
with sufficient weight to effect rotation of arm 32 as de 
scribed hereinafter. The opposite end of cable 134 is 
secured to an arbor 140 which is formed integrally with 
transfer arm 32, along the axis of rotation of the arm. 
The interior of the arbor is pivotally mounted on verti 
cal support 30, in any convenient manner, so that both 
arm 32 and the arbor are rotatably mounted on the sup 
port member. ln addition, a pulley 142 is freely rotat 
ably mounted at the upper end of vertical support 30, 
with cable 138 being guided thereover between arbor 
140 and ball 136. 
By this construction arm 32 may be manually rotated 

in a counterclockwise direction so as to wind cable 138 
on arbor 140 and thereby lift ball 136 to a position ad 
jacent pulley 142. Thereafter, during operation of the 
device, weighted ball 136, through cable 138, biases 
arbor 140, and thus transfer arm 32, in rotation in a 
clockwise direction, as illustrated in FIG. 1. Accord 
ingly, when a carriage member 34 is released at pickup 
station 28, due to the presence there of a I ball 12, 
weighted ball 136 will move downwardly under the in 
Íluence of gravity, thereby reducing its potential energy 
and utilizing the same to rotate arm 32. When a ball 12 
picked up at station 28 reaches platform 36, ann 32 is 
stopped, as described above, and downward movement 
of ball 136 is also stopped. Thereafter, ball 13 is dis 
charged through platform 36 to ramp 39 to convert the 
increased potential energy of ball 12 into kinetic en 
ergy. Accordingly, it is seen that by this drive mecha 
nism the potential energy of the ball 136 is converted 
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into potential energy of the ball 12 which in turn is im 
mediately converted into kinetic energy. Moreover, the 
potential energy of ball 136 is only expended during the 
time period taken to lift a ball 12 from pickup station 
28 to a position adjacent platform 36. 
As seen most clearly in FIGS. 1 and 8, platform 36 

includes an inclined ramp 144 having a peripheral side 
wall 148 formed integrally therewith. Platform 144 ex 
tends from a position above ramp 39 and is located to 
be adjacent base 130 of a carriage member 34, when 
the carriage member is at the top of support 30. In this 
manner a ball 12 in carriage member 34 will be guided 
from the carriage member by wall 110 onto ramp 144 
and along the curved ramp 146 by wall 148 to a dis 
charge end 150. This discharge end is located adjacent 
a horizontal ramp section 152 which is formed as a con 
tinuation portion of inclined ramp 39. This horizontal 
section 152 of ramp 39 is located a sufficient distance 
below the central portion of ramp 144 so that a ball l2 
may pass freely from the horizontal section 152 to the 
inclined section of ramp 39. In addition, platform 36 
includes a central protrusion 154 above ramp 39 and 
adjacent ramp 144, which protrusion cooperates with 
ramp 144 and wall 148 to define an enclosed track for 
guiding balls l2. 

In the sequence of operation and play of the game 
arm 32 is initially rotated manually in a counterclock 
wise direction to wind cable 138 on arbor 140, thereby 
raising ball 136 to its highest position. ln addition, ann 
74 may be rotated manually backwardly to permit gate 
50 to move into its inclined position, and arm 32 is ad 
justed so that one of the carriage members 34 is located 
at pickup station 28 with its abutment surface 106 in 
engagement with the abutment surface 108 on the front 
end of treadle 26. However, it is noted that if arm 74 
is not manually rotated bac kwardly in this manner prior 
to winding of arm 32 in the counterclockwise direction, 
the winding movement of arm 32 will automatically set 
arm 74. This occurs because as arm 32 is wound, one 
of the carriage members passes through pickup station 
28 so that the free edge 118 of its cam member 112 en 
gages the forward inclined surface 120’ of arrowhead 
78 and thus pivots latch arm 74 backwardly. This, of 
course, permits gate 50 to move to its inclined position 
under the influence of its center of gravity. In any case, 
after arm 32 is wound and gate 50 is set, when a ball 
12 enters funnel 20, it descends through neck 44 of the 
funnel onto track 48 of platform 42 and into the aper 
ture 58 of metering gate 50. The presence of the ball 
in aperture 58 causes the gate 50 to pivot counter 
clockwise into its horizontal position, wherein the ball 
passes from aperture 58 through aperture 66 in baffle 
52. Simultaneously arm 74 pivots forwardly so as to 
move its support surface 82’ into engagement with sur 
face 84 of the gate. At this point ball 12 rolls along in 
clined treadle 26 to the end 102 thereof wherein it rolls 
against the rear portion 132 of finger 104. As this oc 
curs, the weight of the ball on the end 102 of treadle 
26 causes the treadle to pivot in a clockwise direction 
so as to move surface 108 of the treadle away from the 
abutment surface 106 of finger 104. Accordingly, arm 
32 is released so that ball 136 can move downwardly 
under the influence of gravity, thereby causing arm 32 
to rotate and lift ball 12 to platform 36. Meanwhile, 
treadle 26 moves back to its solid line position shown 
in FIG. 3, due to the location of its center of gravity and 
gate 50 is held in its horizontal position by latch arm 74 
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to prevent discharge of any balls 12 at storage station 
22. Thus, abutment surface 108 of the treadle is placed 
back in the path of travel of abutment surface 106 of 
carriage member 34, so that when the empty carriage 
member at the opposite end of arm 32 enters pickup 
station 28, its abutment surface 106 contacts surface 
108 to prevent further rotation of arm 32. Simulta 
neously, as the carriage member enters the pickup sta 
tion, stem 116 of cam member 112 engages the forward 
portion 120 of arrowhead 78 and pivots arm 74 rear 
wardly with respect to gate 50. As a result, protrusion 
82 is moved rearwardly so that its surface 82' is disen 
gaged from supporting engagement with the surface 84 
of gate 50. As a result, the gate pivots in a clockwisedi 
rection to its inclined position, illustrated in solid lines 
in FIGS. 4 and 6, wherein the aperture 58 thereof is lo 
cated adjacent the end of track 48 so that a ball at stor 
age station 22 can pass therethrough to initiate the se» 
quence of operation of the device. This sequence of 
operation will continue until ball 136 reaches base 40, 
or as long as individual balls l2 are present at the stor 
age station. 
Accordingly, it is seen that a relatively simple and in 

expensive apparatus is provided for automatically lift 
ing toy balls in a game, with individual balls being lifted 
from a first lower level to a higher level in response to 
the combined presence of a ball at the storage station 
and a carriage member, used to lift the ball, at a pickup 
station. Moreover, the energy used to lift the ball is ex 
pended only during the actual lifting operation and is 
conserved during those time periods between the pres 
ence of the two required conditions. 
Although an illustrative embodiment of the present 

invention has been described herein with reference to 
the accompanying drawings, it is to be understood that 
various changes and modifications may be effected 
therein by one skilled in the art without departing from 
the scope or spirit of this invention. 
What is claimed is: 
1. A device for raising an object from a first level to 

a second higher level comprising, a base, a vertically 
extending support member operatively connected to 
said base, an arm, means rotatably mounting said arm 
on said base for rotational movement in a vertical plane 
through at least one complete 360° arc, and means on 
said arm for engaging an object at said first level and 
retaining the object therein during rotational move 
ment of said retaining means with said arm from said 
first level adjacent the base to said second higher level 
substantially diametrically opposite said first level, and 
means responsive to the presence of an object adjacent 
said first level for selectively rotating said arm through 
at least a portion of said 360° arc between said first and 
second levels, whereby said object is raised from said 
first to said second level. 

2. The device as defined in claim 1 wherein said ro 
tating means responsive to the presence of an object 
comprises a latch member operatively associated with 
said arm at said first level for normally preventing rota 
tion of said arm and being responsive to the presence 
of an object at said first level to release said arm and 
said latch member and gravity actuated drive means 
operatively connected to said arm for rotating the latter 
upon release of said latch member. 

3. The device as defined in claim 2 wherein said latch 
member comprises a ramp pivotally mounted on said 
base for pivotal movement in substantially the same 
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plane as said arm, said ramp and said arm having op 
posed cooperating abutment surfaces located to nor 
mally contact each other when said retaining means is 
at said lower level to prevent rotation of said arm, said 
ramp pivoting away from said retaining means when an 
object thereon is adjacent said retaining means, 
thereby to release engagement of said abutment sur 
faces to permit rotation of said arrn under the influence 
of said gravity actuated drive means. 

4. A device for raising an object from a first level to 
a second higher level comprising, a base, a vertically 
extending support operatively connected to said base, 
an arm, means for rotatably mounting said arm on said 
base for rotary movement in a vertical plane, means on 
said arm for engaging an object at said first level and 
for retaining the object on said arm during movement 
of said engaging and retaining means with said arm 
from said first level adjacent said base, to a second 
higher level substantially diametrically opposite to said 
first level, means normally biasing said arm in rotation, 
and latch means adjacent said base adapted to cooper 
ate with said arm when said engaging and retaining 
means is at said first level to prevent rotation of said 
arm under the influence of said biasing means, said 
latch means being responsive to the presence of an ob 
ject at said first level for releasing said arm whereby 
said engaging and retaining means engages said object 
and retains it as said arm is rotated, thereby lifting said 
object to said second level. 

5. The device as defined in claim 4 including means 
at said second level for discharging an object moved 
thereto by said arm means from said device. 

6. The device as defined in claim 5 wherein said dis 
chargek means comprises a ramp extending downwardly 
from said second level. 

7. A device for converting the potential energy of a 
first object into kinetic energy in a second object com 
prising, a base, a vertically extending support mounted 
on said base, an arm member, means for rotatably 
mounting said arm member on said support for rota 
tional movement through at least one 360° arc, said 
arm member including carriage means for supporting 
a second object during rotation of said arm member 
thereby to transport said second object from a position 
adjacent said base to a higher position along said verti 
cally extending support, and means for rotating said 
arm member through a 360° arc including a first 
weighted object and means operatively connecting said 
first object to said arm member for rotating the latter 
through said at least one 360° arc as said first object 
moves downwardly under the influence of gravity, and 
a ramp extending downwardly from said higher posi 
tion towards said base whereby as said arm member is 
rotated by said first object, said second object is raised 
from its position adjacent said base to said higher posi 
tion wherein it is discharged from said device along said 
ramp and potential energy of said first object is con 
verted to kinetic energy in said second object. 

8. The device as defined in claim 7 including latching 
means for holding said arm in a fixed position against 
the bias of said rotating means when said carriage 
means is adjacent said base, said latching means being 
responsive to the presence of said second object 
thereon adjacent said carriage means to release saîid 
arm and permit rotation thereof to lift said second ob 
ject to said higher level. 
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9. The device as defined in claim 8 including meter 

ing means for supplying second objects to said latching 
means, and means for actuating said metering means in 
response to the approach of said carriage means adja 
cent said base and said latching means. 

10. The device as defined in claim 9 wherein said ro 
tating means comprises an arbor rigidly connected to 
said arm member at the axis of rotation thereof, a flexi 
ble connector secured at one end to said arbor and at 
its opposite end to said first object, and a pulley freely 
rotatably mounted on said support member above the 
axis of rotation of said arm member, said connector 
being guided over said pulley intermediate its ends and 
being adapted to be wound on and unwound from said 
arbor whereby upon rotation of said arm member in a 
first direction said connector is wound on said arbor 
and, upon release of said latching means, said first ob 
ject moves downwardly under the influence of gravity 
to unwind said connector from said arbor and thereby 
rotate said ann member in a direction opposite to said 
first direction. 

ll. The device as defined in claim 9 wherein said arm 
member is rotatably mounted intermediate its ends and 
has one said carriage means mounted at each end 
thereof for respective cooperation with said latching 
means adjacent said base. 

l2. The device as defined in claim ll wherein said 
latching means includes a second ramp having first and 
second end portions and being pivotally mounted on 
said base intermediate said end portions for pivotal 
movement in substantially the same plane as said arm 
member, with said first end portion thereof being lo 
cated adjacent said metering means and said second 
end portion thereof being located in position adjacent 
the path of travel of said carriage means, said second 
ramp and said carriage means having opposed cooper 
ating abutment surfaces located to normally contact 
each other when said carriage means are adjacent to 
the second end portion of said second ramp, and means 
normally maintaining said second ramp at an incline 
between the first and second end portions thereof, 
whereby when a second object is supplied to said sec 
ond ramp it moves down said second ramp towards said 
second end portion, causing said second end portion to 
pivot downwardly with respect to said arm member, 
thereby releasing the engagement of said abutment sur 
faces on said second ramp and carriage member to per 
mit rotation of said arm member under the influence of 
said rotating means. 

13. The device as defined in claim l2 wherein said 
second ramp has a recessed track therein adjacent said 
second end portion and said carriage means each have 
a finger portion received in said track when the abut 
ment surfaces on the second ramp and said carriage 
means are in contact with each other whereby, upon 
pivoting of said second ramp, the second object 
thereon is engaged by said finger and lifted thereby for 
movement with said carriage means upon rotation of 
said arm member. 

14. The device as defined in claim 13 wherein said 
metering means includes means for storing a plurality 
of said second objects and having a second object dis 
charge end through which only a single second object 
may pass, a metering gate pivotally mounted on said 
base for movement between a first position adjacent 
said discharge end and a second position adjacent said 
second ramp, said metering gate having an aperture 
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therein through which a second object passes from said 
discharge end when said gate is in said first position and 
a wall portion preventing passage of a second object 
from said discharge end when said gate is in said second 
position, and second latching means for normally main 
taining said gate in said second position and for releas 
ing said gate in response to the approach of said car 
riage means adjacent said base and said first latching 
means whereby said gate pivots from said second posi 
tion to said second position to permit passage of a first 
object therethrough to said first mentioned latching 
means. 

l5. The device as defined in claim 14 wherein said 
second latching means comprises a-,pivotally mounted 
latch arm having a support platform formed thereon for 
supporting said gate in said second position and having 
its center of gravity located to bias said latch arm 
towards said gate for supporting engagement of said 
support platform with said gate, said latch arm and said 
carriage means having cam surfaces formed thereon for 
cooperating as said carriage means approaches said 
base and said first mentioned latching means to mo 
mentarily pivot said latch arm away from said gate, 
against the bias of its center of gravity, whereby said 
gate moves from its second to its first position to pennit 
a second object to pass through said aperture to said 
first mentioned latching means. 

16. The device as defined in claim l5 wherein said 
aperture and latch arm are located in predetermined 
relative positions, whereby as a second object passes 
through said aperture the weight thereof causes said 
gate to pivot from its first to its second position, 
wherein said latch arm pivots towards said gate under 
the bias of its center of gravity to support and maintain 
said gate in said second position. 

l7. The device as defined in claim 9 wherein said sec 
ond objects comprise balls. 

18. A device for separately and automatically raising 
individual toy balls from a first level to a higher level, 
said device comprising, a ball storage station, a ball 
pickup station, means adjacent said pickup station for 
lifting a ball from said pickup station to a higher posi 
tion in said device above said pickup station, metering 
means between said storage station and said pickup sta 
tion for selectively permitting passage of a ball from 
said storage station to said pickup station, and means 
for actuating said metering means in response to the 
presence of a ball at said storage station; and means at 
said pickup station for preventing operation of said lift 
ing means in the absence of a ball at said pickup sta 
tion. 

19. The device as defined in claim 18 including an in 
clined ramp extending downwardly from said higher 
position for converting the potential energy of a ball at 
said higher position to kinetic energy. 
20. The device as defined in claim 18 wherein said 

metering means includes a metering gate pivotally 
mounted in said device for movement between first and 
second positions and having its center of gravity lo 
cated to bias said gate into its first position, said gate 
having an aperture therein through which an individual 
ball from said storage station passes when said gate is 
in said first position and a wall portion which prevents 
passage of balls from said storage station when said 
gate is in said second position, latch means for normally 
engaging and maintaining said gate in said second posi 
tion, and means for selectively and momentarily releas 
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ing said latch means to pennit said gate to pivot from 
said second to said first position whereby a ball at said 
storage station enters said gate at said first position and 
causes said gate to pivot back to its second position 
wherein said gate is again engaged by said latch means 
and discharges said ball to said pick-up station. 
21. The device as defined in claim 20 wherein said 

latch means comprises a pivotally mounted latch arm 
having a support platform formed thereon for support 
ing said gate in said second position and having its cen 
ter of gravity located to bias said latch arm towards said 
gate for supporting engagement of said support plat 
form with said gate, said releasing means being adapted 
to momentarily pivot said latch arm away from said 
gate to permit said gate to return to its first position, 
said support arm thereafter automatically returning to 
its original position for support of said gate under the 
bias of its center of gravity. 
22. A device for separately and automatically raising 

individual toy balls from a first level to a higher second 
level therein to produce kinetic energy in said balls, 
said device comprising, a base, a ball storage station, a 
ball pickup station at said first level, a vertical support 
member mounted on said base and extending there 
from to said second higher level, a ball discharge ramp 
extending downwardly from said higher level for con 
verting the potential energy of a ball at said higher level 
into kinetic energy, a transfer arm, means for rotatably 
mounting said transfer arm on said vertical support 
member intermediate its ends for rotation in a vertical 
plane, said transfer arm having a pair of ball carriage 
members respectively located at opposite ends thereof 
and positioned to pass through said pickup station and 
adjacent said ramp at said higher level during rotation 
of said arm, metering means located between said stor 
age station and said pickup station for selectively per 
mitting passage of a ball from said storage station to 
said pickup station, and means for actuating said me 
tering means in response to the presence of a ball at 
said storage station and'to the presence of a carriage 
member at said pickup station, means for rotating said 
transfer arm, and means at said pickup station for en 
gaging a carriage member adjacent thereto and pre 
venting rotation of said transfer arm in the absence of 
a ball at said pickup station whereby, when a ball is 
present at said storage station and a carriage member 
is engaged with said means for preventing rotation of 
said transfer arm, a ball at said storage station will pass 
through said metering means to said pickup station, 
enter said carriage member, and be lifted thereby upon 
rotation of said transfer arm to said higher position 
wherein continued rotation of said transfer arm is pre 
vented by engagement of the other of said carriage 
members with said rotation preventing means, said me 
tering means preventing passage of another ball to said 
pickup station until the arrival of said other carriage 
member at said pickup station. 

23. The device as defined in claim 22 wherein said 
means for preventing rotation of said transfer arm in 
cludes a second ramp having first and second end por 
tions, and being pivotally mounted on said base inter 
mediate said end portions for pivotal movement in sub 
stantially the same plane as said transfer arm, with the 
first end portion thereof being located adjacent said 
metering means and the second end portion thereof 
being located in position adjacent the path of travel of 
said carriage members, said second ramp and said car 
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riage members having opposed cooperating abutment 
surfaces located to contact each other when said car 
riage members respectively enter said pickup station 
adjacent the second end portion of said second ramp, 
and means normally maintaining said second ramp in 
a downwardly inclined configuration between the first 
and second end portions thereof with the abutment sur 
face of said second ramp in the path of travel of the 
abutment surfaces of said carriage member while per 
mitting rotation of said second ramp in a direction to 
release engagement between said abutment surfaces, 
whereby when a ball is discharged from said storage 
station through said metering means, it engages the first 
end portion of said second ramp and rolls down said 
second ramp towards the second end portion thereof 
causing said second ramp to pivot and move said sec 
ond end portion downwardly with respect to said trans 
fer arm, thereby releasing the engagement of said abut 
ment surfaces to permit rotation of said transfer arm. 

24. The device as defined in claim 23 wherein said 
metering means includes a metering gate pivotally 
mounted on said base for movement between a first po 
sition adjacent said storage station and a second posi 
tion adjacent the first end portion of said second ramp 
and having its center of gravity located to bias said gate 
into its first position, said metering gate having an aper 
ture therein through which a ball passes from said stor 
age station when said gate is in said first position and 
a wall portion preventing passage of a ball from said 
storage station when said gate is in said second posi 
tion, and latch means, normally maintaining said gate 
in said second position, for releasing said gate in re 
sponse to the approach of one of said carriage members 
adjacent the second end portion of said second ramp 
whereby said gate pivots from said second position to 
said first position to pennit passage of a ball there 
through onto said second ramp. 

25. The device as defined in claim 24 wherein said 
latch means comprises a pivotally mounted latch arm 
having a support platform formed thereon for support 
ing said gate in said second position and having its cen 
ter of gravity located to bias said latch arm towards said 
gate in position for supporting engagement of said sup 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

16 
port platform with said gate, said latch arm and said 
carriage members having cooperating cam surfaces 
formed thereon, said cam surfaces being positioned to 
engage each other as a carriage member approaches 
said second end portion of said ramp to momentarily 
pivot said latch arm away from said gate, against the 
normal' bias of the center of gravity of the latch arm, 
whereby said gate moves from its second position to its 
first position to permit a ball at said storage station to 
enter said gate and pivot the same to its second position 
wherein the ball is discharged onto said second ramp. 

26. The device as defined in claim 25 wherein said 
second ramp has a recessed track formed therein adja 
cent saidvsecond end portion and said carriage mem~ 
bers each have a finger portion received in said track 
when the abutment surfaces on the second ramp and 
carriage member are in engagement, whereby, upon 
rotationvof said ramp as a ball moves from the first end 
portion to the second end portion thereof, the ball en 
gages said finger and enters said carriage member to be 
lifted thereby to said higher level upon release and ro 
tation of said transfer ann. 

27. The device as defined in claim 26 wherein said 
means for rotating said transfer arm includes an arbor 
rigidly connected to said transfer arm at the axis of ro~ 
tation thereof, a flexible connector secured at one end 
to said arbor, a weighted object secured to the opposite 
end of the connector, land a pulley freely rotatably 
mounted on said vertical support member, above the 
axis of rotation of said arm member, said flexible con 
nector being guided over said pulley intermediate its 
ends and being adapted to be wound on and unwound 
from said arbor whereby, upon rotation of said transfer 
arm in a first direction, said connector is wound on said 
arbor to raise said weighted object and, upon release of 
said means for preventing rotation, said weight moves 
downwardly under the influence of gravity to unwind 
said connector from said arbor and rotate said transfer 
arm in a direction opposite to said first direction, 
thereby converting the potential energy of said 
weighted object to kinetic energy in said balls. 

a: * * * * 


