Nov. 17, 1964 B. WALLACH - 3,157,401
PIVOTED MOVING SATELLITE SIMULATING SPACE TOY
Filed March 15, 1963 2 Sheets-Sheet 1

)7

: " v o,
TR
N
= NN

217 3. BERNARD WALLACH

g

A7 TORNEY




Nov. 17, 1964 B. WALLACH 3,157,401
PIVOTED MOVING SATELLITE SIMULATING SPACE TOY
Filed March 15, 1963 2 Sheets-Sheet 2

/

b
362 12 4% 46 10;

Ziod
E%/ < 307 Y 28 "
55 20 zéf 5 57 53
~\ /. -~
, \ // 49
10~ j
’ 54 T 56 5
€5
72 60

4_.7_ ’ ____7 1~
¢ 70 64 " i

66
32
g 30 U7 ER
AANNNNRNNN SNSRI \\S\ N /\\\ \\\\\E SNONANNSNNNN

a P 3

BERNARD WALLACH

ATTORNEY




United States Patent Office

3,157,401
Patented Nov. 17, 1964

1

3,157,401
PIVOTED MOVING SATELLITE SIMULATING
SPACE TQY
Bernard Wallach, 265 Knickerhocker Road,
Englewood, N.J.
Filed Bar. 15, 1963, Ser., No, 265,523
3 Clafms, (CL 273—110)

This invention concerns a toy adapted to simulate
movments of a planet or satellite in orbit, or of a space
ship.

According to one form of the invention, there is pro-
vided a device having a three-dimensional indented sur-
face flaring outwardly from iis center. This indented
surface is shaped so that in cross section it has an inverse
square curvature which represents the inverse law of
gravitational attraction. A ball is provided for rolling
freely around this surface. The ball represents a space
vehicle, space missile, sateliite or planet. At the center
of the surface, which represents cuter space, may be
placed a stationary sphere representing a sun around
which the ball moves in orbit. The ball will roll in
“space” in an orbit arcund the ceatral “sun.” The
“space” surface is supported on a universal mounting
in such a way that the surface can be tilted, in ail vertical
planes on horizontal axes, but it cannot be rotated. By
tilting or rocking the space surface, the player can keep
the ball revolving in orbit as long as desired. Some
skill is required to do this. This skill is developed with
practice. In operation of the device the players imparis
a force to the rolling ball which tends to overcome rolling
friction and restores cenirifugal kinetic energy. The
force of gravity on the ball tends to pull the ball radially
inwardly or centripetally toward the central sun. The
balance of forces results in a dynamic stabilization so
that the ball revolves in orbit continuously. More than
one ball can be employed to represent a plurality of
planets, satellites, etc., in orbit around the central sum.
More than one indented surface path may be provided
upon each of which one or more planets may revolve
around the central sun. The indented surface may be
made adjustable to simulate different gravitational fields.

According to another form of the invention, there is
provided a space ship mounted on a conical frame fric-
tionally supported on a sphere adapted to roll over a
supporting surface.

It is therefore a principal object of the invention to
provide a toy or game in which one or more balls roll
freely on an indented surface of a support which is tilt-
able on a universal mounting.

A further object is to provide a device in which a rolling
ball simulates a satellite in orbit arcund a central sun,
the space path of the satellite being provided by a curved
supporting surface whose curvature simulates the inverse
square law of gravitational attraction.

Another object is to provide a device as described
wherein the supporting surface is tiltable universally only
on horizontal axes.

Another object is to provide a device as described
having a plurality of curved supporting surfaces upon
which a plurality of balls can roll in simulated orbits.

Still another object is to provide adjustment means for
varying the curvature of the supporting surface for the
orbiting ball. .

For further comprehension of the invention, and of the
objects and advantages thereof, reference will be had
to the following description and accompanying drawings,
and to the appended claims in which the various novel
features of the invention are more particulariy set forth.

In the accompanying drawings forming a material part
of this disclosure:
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FIG. 1 is a top plan view of a toy, game or device
embodying the invention.

FIG. 2 is a sectional view on an enlarged scale taken
on line 2—2 of FIG. 1.

FIGS. 3 and 4 are sectional views similar to FIG. 2
of two other embodiments of the invention.

FIG. 5 is a top plan view of a further embodiment of
the invention.

FIG. 6 is a cross-sectional view on an enlarged scale
taken on line 6—6 of FIG. 5.

FIG. 7 is a cross-sectional view on the same scale as
FiG. 5 taken on line 7—7 of FIG. 6.

FIG. 8 is a side view partly diagrammatic and partly
elevational showing another modification of the invention.

Referring first to FIGS. 1 and 2, there is shown a de-
vice 19 including a dished rigid plate 12. The plate is
a rigid member made of metal, plastic or the like. The
plate has a circular central bottom 14 and an upwardly
and outwardly flaring bedy 16. The body 16 in cross-
section taken radially has an upper surface S whose curva-
ture is convex and may be represented mathematically by
the equation: -

K
A=C—%

where A is the axial distance from the plane of plate
bottem 14 to any point on the surface; R is the radial dis-
tance from the central axis of the surface to the same
point on the surface; K is a constant; and C is a constant.
From the above relation, the slope of the surface
would be :

dA_K
dR ™ R?
giving the desired inverse square relation.

The plate bottom rests on a block 18 and may be
secured thereto by a sphere 28 having a screw extension
22 engaged in the block. An indentation 23 may be pro-
vided in the plate bottom. This indentation will fit into
a recess 25 formed in the block. The block is supported
on a coil spring 26 axially aligned with the central axis
of the plate. The upper end of the spring is secured in
a bore 27 in the block. The lower end of the spring is
secured in a bore 28 of a leveling plate 30. Plate 30
has a plurality of circumferentially spaced leveling screws
32 engaged adjustably in holes 34. One of more balls
36 roll freely on the upper surface S of the plate body 16.

fock 18 can serve as a finger grip. By adjusting the
screws 32, the axis of the plate body can be made vertical
with respect to the supporting surface P.

If any ball or balls 3§ are thrown on the surface S
they can be kept rolling around the surface by rocking
or tilting the plate on its universal mounting spring 26.
The spring keeps the plate from rotating in a hori-
zontal plane on its vertical axis but permits the plate to
be tilted in all possible vertical planes on horizontal axes.
By exercising reasonable care and skill the player can
keep the balls rolling continucusly around the sphere
20 which represents the sun. The balls tend to roll down-
wardly and inwardly toward the sun due to gravitational
atiraction of the earth. This tendency is overcome by
the centrifugal force imparted to them by the player’s
manipulation of the plate.

FIG. 3 shows device 182 which is similar to the device
1§ and corresponding parts are identically numbered.
Plate 19° has two curved surfaces S’ and S each having
a convex curvature corresponding to that-of surface S of
device 18. The surface 8’ and S” are arranged as two
concentric annular bands in the body 162 of plate 12e,
By skillful manipulation of the plate 122, both planetary
balls 36" and 36” can be kept roiling continuously in
their respective space paths represented by surfaces S’
and 87, ’
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FiG. 4 shows another device 18" which is similar to
the device 30. This device hds an elastic diaphragm or
membrane 12° which has its outer edge secured by cement
or the like to the annular rim 14 of a pan 42.  The dia-
phragm assumes a generally frusto-conical form between

“the open top and closed circular bottom 44 of the pan
since the diaphragm is held in. fension at its center -to
the center of the pan bottom by a flat disk 46.. A spher-
ical knob 48 bears on the disk and-bas a screw 55 en-
gaged in-bore 27’ in block 52 which supports the pan.
A ‘coil spring 264 supports the block and pan- in a hori-
zontal position. The spring is engaged in ‘bore 28 of

leveling plate 36.. - Leveling screws 322 permit the plate

38 to be leveled horiLohtally The pan 42 can be tilted
in various vertical planes by the player to keep ball 362
rolling continuously on diaphragm 12P around the sphere
48, to simulate a satellite revolving in orbit around a sun.

The conical form of diaphragm 12* only approximates
the desired .inverse square relationship corresponding to
that of gravitational attraction between two masses. . The
device 1@¢ of FIGS. 5 and 6 shows another arrangement
of the invention in which a thick flexible rubber dia-
" phragm 12¢ is used to assume a curved configuration
more closely approximating the ideal forms such as those
of-rigid plates 12 and 122, This diaphragm has its pe-
ripheral edge secured to the annular rim 49 of a pan
51 by means of an annular ring 53 and screws .55. . This
ring extends radially outward of the pan 59 to provide
an’extension which can be grasped by a player for tilting
the pan. The diaphragm is engaged at its cemier between
a washer 57 and a nut 54 screwed on screw 56 extending
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down from sphencal knob 58. - The screw 56 is adjust- -

ably threaded in a threaded bore 60 of a post 62. A
lock nut 65 on the screw 56 holds the screw in any
desired position of axial extension with respect to the
post.-

At the bottom end of the post 6’ is a ball 64 rotatably
disposed in. a hemmpneucal recess or -socket 66 of a
block ‘68.  The. block is. carried on leveling plate 36
supported by circumferentially spaced leveling screws 32’

40

Circumferentially ‘spaced coil springs 78 are secured -

between eyes 72 at the underside of the pan and eyes 74
on the upper side of plate 3¢’. The coil sprmgs substan-
tially -prevent axial rotation 6f the pan in a horizontal
plane and prevent lifting of the ball 64 out of socket 66.

The ball 64 in the socket sérves as a universal joint per-

mitting the diaphragm 12¢-to be tilted in any desired
direction to keep ball 36° rolling continuously around
.~ the sphere 58,  The sphere simulates a central sun while

the ball simulates a satellite.
‘the diaphragm can be changed by turning the screw 56
© in or out of bore 6¢ in post 62. - With each change in
diaphragm configuration a different orbital path will be
foliowed by the ball 367 in its rotation around the sphere.

In all forms of the invention heretofore described, the .

The tadial curvature of -

A&, . .
remains vertical ‘so that the ship is always in a truly
horizontal position. The ball 84 with supported frame
and ship readily moves -over the supporting: surface 92
because of the: smooth inner surfaces of the stdes 86 of
the frame.

There has thus been provided, accordmg t0 the inven- -
t'Gn an enteértaining and instructive toy, game or device
in which a player by skillful manipulation of the device
keeps a simulated satellite in space flight around a central
sun which seems to be e){ertmg a r’rav1tat'ona1 puil upon .
the satellite.

While I have illustrated and described the preferred
embodiments of my invention, it is to be understood that

"I do mot limit myself to the precise constructions herein

disclosed and that various changes and modifications may
be made within the scope of the invention as deﬁned in

‘the appended claims,

Having thus described my invention, what I clalm as -
new, and desire to secure by United States Letters Patent
is:

1. A space flight toy, comprising a circular member

having an intended surface for supporting a rolling ball

simulating a satellite in orbii, a spherical knob centrally

- disposed on said surface and simulating a central sum, a..

uatversal joint support for said surface permiiting said
member_to be tilted in various vertical pianes -on hori-
zontal axes, and 4 leveling plate carrying said joint sup-:
port for positioning said member 'to an axially vertical
position, said member being formed -of rigid material,
said surface having two. annular .conceniric -bands out-
wardly of said spherical knob, said surface at each of
said bands having a convex curvature ;adlaﬂy of -said
meémber, there bemg an abrupt change in curvature of:
one. coricentric band relative to the other concentric band :
at the abuiting edges. of said concentric bands.- )

2. ‘A space flight toy, - comprising a circular member»—
having an indented surface for supporting a rolling ball
simu}ating 2 satellite in 6rbit, a support for said member
centrally located thereunder, a 'spherical knob. ceniraily

disposed .on- said surface and simulating a-central sun,

fastening means extending from said knob into said sup--
port and securing. said knob to said support, universal

-jolnt means carrying said support and holding said mem-

ber in an axially vertical position, said universal joint

raeans permiiting said member to- be -tilted in vertical -

planes for keeping the ball rolling on said surface around
said spherical kncb, and- adjustaole leveling means. sup-
porting said universal- joint means for ad]ustmg said
member to an “axially vertical position, ~said member
being formed of rigid material; said surface having two.
annular concentric bands

knob, said surface at each of said bands having a convex

satellite or planetary balls revolving ‘i’ their orbits will -

tend to roll toward the central sun represented by the
central sphere. ~The force tending to move the balls in

this way is actually the gravitational atiraction of: the -

“earth, but in the device, it appears to be the pull of the
central sun on its satellites.

" In the modification. of the invention shown in FIG. 8
a space. ship 80 is shown in.dash lines mounted.on a
conical ‘shaped frame:82 supported frictionally on a ball
84. -The frame. 82.is formed with ‘a conical shaped body
.. having straight tapering-sides 86, a-blunted top 88 and
. horizontally disposed flanges 98 forming the base.. The

60

sides frictionally rest on the surface of the ball and the .

frame -is’ so -dimensioned -that- its center of gravity -is’
below . the center of -the-ball, and a portion of the ball
extends' outwardly of the base. - The inner surfaces. of

the sides are smooth. thereby reducing :friction between .-

the ball and frame.
supporting surface 82 manually by the player, the shaps
of ‘the ﬂame bemo stch that the’ frame autematlcally

The ship 88 can be rolled -over a -

75

curvature radially of said member, there being an abrupt
change in curvature of one comcentric band relative to
the cother concentric band at the abuttmg edges of said -
conceqtnc bands.

. A space flight toy, compusmg a“circular miember
havmﬂ an indented surface for supporting.a rolling ‘bail
simulating-a satellite in orbit, a support for said member :
centrally located thereunder, a spherical knob centrally -

~disposed ‘on said- surface” and simulating a central sun,”

fastening means extending from ‘said knob- into said sup-
port and securing said member to said support, Lmversal
;01m means carrying said support-and holding said mem-
ber in an axially vertical: position, said- universal joint -
means per:mttmc said: member to be tilted ‘in vemcal )
planes for keeping the ballrolling on said surface around -
said spherical knob, adjustable 1ev°1mg means sunport_ngr-

'qald universal joint means for adjusting said member to.

axially vertical -position, said member being an elastic "

dxaphragm, said support comprising-a -pan having an an-

nuler rim and circular ‘bottom,” said” dxaphragm having -
its perivhery secured to said rim of the pan, said fasten:-
ing means comprising a screw: passing’ into said support,:
and a disk under said knob . bearing centrally on-said -

outwardly - of -said . spherical -
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diaphragm and holding the same in tension radially of
said member. :
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