Sept. 10, 1963 A. V. MILLER ETAL 3,103,360
h ELECTRICAL RACING DEVICE

Filed March 16, 1961 3 Sheets~Sheet 1
N
F AFTEN
: \
0 Ed T
SN N
- ~N
N !
~N
al
~
\D
"
2
la
™
| 9
— N

8

37

s
el ’*

N
S

WL T T T I O T OO IR

NI OO0 n A e R

B[P
o S
36 :

INVENTORS
Archey V Miller
Carl"Muller

8Y Y.ln oﬂ%

Attys.



Sept. 10, 1963 A. V. MILLER ETAL 3,103,360
ELECTRICAL RACING DEVICE o
Filed March 16, 1961 ‘ 3 Sheets-Sheet 2

INVENTORS
Archey V. Miller
Carl Muller
H ¢ S

Attys.




Sept. 10, 1963 A. V. MILLER ETAL 3,103,360
_ ELECTRICAL RACING DEVICE
Filed March 16, 1961 . . 3 Sheets-Sheet 3

-37 !' :

2

2/ -

LY

Wz | 41 [ H EEERI RN NE R BE NN

/8 20

S

&\\\\\\\\\\\\i\_“

L LY T ?r
20 £

\¢

/6
ya

Y7 A1

i

/(Id-

L~ N
/7 ! 17
\

| ‘ R 2=

- INVENTORS
Arctiey V Miller

Car/ Muller

,*By//%f/ﬂ%

Attys



United ‘States Patent Of

3,103,360
Patented Sept. 10, 1963

fice

1

: 3, 103 360 .

‘L, ELECTRICAL RACING DEVICE
Archey V. Miller, E. 1928 Liberty, and Carl Muller,
N. 2427 Standard, both of Spokane, Wash.
Filed Mar. 16, 1961, ‘Ser. No. 96,133
4 Clalms {CL. 273—86)

’Ilns invention relates to a novel! electncal racing devrce
"“The ‘present invention relates to an amusement device
wherein magnetic ‘objects “are’ moved -about: an -orbital

path along a smooth topped ‘table; there being no me--

chanical connection between the objects being moved and
‘the' driving device which forms the present “invention.
The present “invention is particularly - well - adapted for
public installation but may ‘also be used in a private.man-
nér ‘such as in. toys-or other similar: devices desrgned for
home use. * The device may be arranged for ‘coin opera-
- tion by utilizing. suitable controls which are conventional
and will'not be described in the following disclosure.

It is 4 first object of this invention to provide ‘an. elec-
trlcal racing device wherein ‘there is:no-direct mechanical
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connection between: the ‘moving ‘Objectsand ‘the driving

_inechanism. The ‘only force exerted between .the two
systems s that-produced by the respective magnetic fields
involved ‘in the separate- mechanical arrangements;

It is ‘another object of ‘this invention to provide a mag-
netic support which will 'move: the driving magnets .in a

‘non-circular orbit so 4s'to better. simulate actual track
conditions. . The objects which are moved across the table
in this non-circular locus:are not hindered by:.any fixed
sobstructions, .- The track ‘itself 'is perfectly smiooth, the
-only directional forces bemg those Iproduced by the dr1v-
ing magnets

It is another object of tlus 1nvent1on to provrde random
movement of the. driving magnets while utilizing a single
-drivé unit-and drive:shaft toipropel the. entire mechanism.
:By insuring random'movement of the magnets the present
‘inventionguaranteés that no" one:object at the outside of
the track: will: become locked to a4 magnet in that position
and thereby relieves. the device:of .operation of chance
in:determining. the final “winner, that is, the object which
first ‘crosses a‘line-drawn across the track of the table.

~These and further objects-will become evident from a
study . of the “following :disclosure :taken .in conjunction
with the accompanying drawihgs which illustrate a pre-
ferred :form of the invention.: It is to beunderstood that
this form is exemplary- and is not intended to. limit or
‘restrict the invention except as 1t is hmlted by the claims
which: foltow. 3 :

In ‘the drawmgs

FIGURE.11s a vertical sectronal view through the sup-

~ porting table showing:the racmg vdevmce as it-would ac-

- tually be installed; i

FIGURE 2 is:asectional view taken along hne 2—2in

FIGURE 1, showing the:main driving components;

FIGURE 3 is a top:plan view of the track showing the

table top partrally broken away; ..

FIGURE 4 is an enlarged sectional view of the driving
apparatus as seen:alorg line 4--4 in FIGURE 2; and
. FIGURE 55 .an enlarged sectional view taken along

the line 5—5 i in. FIGURE 2 with the motor being broken
-away.

This invention contemplates anelectrical racing device
which would be normally mounted in a suitable cabinet
:(not shown). The device consists.of a table top 10 which
As smtably supported in a.horizontal plane. The top sur-
face of the table top 10 is perfectly.smooth and need not
be obstructed by any fixed abutments. However to simu-
laté:an actual track any suitable miniature fence or other
-device may be. installed on this top surface of ‘the table
top 10.” The material used in the comstruction of the
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2. : ,
table top 10 must be non-magnetic-and is preferably made
of wood. Mounted-on the top-surface of the table top 10
are a plurality of minature objects- 11, The design of
the objects 11 is immaterial. . They may consist: of small
racing autos, as shown, or may be minjature horses, dogs
or -other .suitable’ racmg elements. - Bach of the autos
shown in FIGURE 1 is provided with a suitable magnet
12 which is- designed-to 'be ‘engaged by the magnetic field
created below the table top 19.

‘The drive mechanism for this racing device is propelled
by a single electronic motor 13 which is suitably fastened
to-any fixed base so as to be positioned in fixed: relation
with respect to the table top 10. The drive shaft 14 of
the motor 13 extends vertically upward. The axis of the
shaft 14 is therefore perpend1ou1ar to the ‘plane of the
table top 19. The main support arm 15 for the drrvmg
apparatus'is suitably keyed to the shaft 14. This arm. 15 is
therefore revolved about the axis of the shaft 14 when
the motor 13 is energized by a suitable control apparatus
‘(not shown).- A sprocket 16 is mounted concentrically
about shaft 14 and is provrded with & central -aperture
larger than shaft 14 so- as to-insure proper: clearance be-
tween these two elements. The sprocket 16 is fixed to a
pair of posts 17 which lock the: sprocket 16-to the fixed
housing of the motor 13, Thus the sprocket 16 is fixed
relative to the table top 10 and is mounted in a position
concentric with the ‘driving shaft 14. ' At the outboard
end of the arm 15 is rotatably ]oumalled a pivot shaft 21.
The axis of shaft 21 is parallel to the axis- of :shaft 14 but
is radially displaced therefrom.. The lower-end of shaft
21 has fixed thereto a driven sprocket 18 whose diameter
is one half that of the fixed sprocket 16. The two sprock-
ets 16 and 18 are: encompassed by a suitable chain 20.
Due to the relative sizes of sprockets 18 and 16 the shaft
21 will revolve -about its. axis twice during each revolu-
tion of the arm 15 abeut the axis-of shaft 14. It is this
relation ‘which provides. the -oval track locus utilized in
the propelling of the objects -11. :

At the upper end of shaft 21 is.fixed an-eccentric arm
28, This arm 25 has a length less than that of arm 15.
Rot:atably ]ournalled about the intermediate portion of

" shaft 21 is a pinion 22 which is fixed to arm 15 by a suit-

able ‘bracket 23 The pinion 22 meshes with a larger
gear 24 which is joined by a friction clutch 29 toa shaft
26 rotatably -journalled in the intermediate area “of the
eccentric arm 25. Shaft 26 has fixed at its upper end. a
flipper arm 27 which extends upwardly from the area -of
the eccentric arm 25.. Thus as the arm 15 is revolved by
shaft 14, the eccentric arm 25 will be revolved about- its

- axis due to the action of sprocket 18 and the flipper arm

27 will also be revolved about the axis of shaft 26 due
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‘a vertical shaft 31.

.to the action of pinion 22 and gear 24. ‘Clutch 29 pre-
vents damage to flipper arm 27 due.to ]ammmg

At the outer end of the eccentric ‘arm 25 is formed
an upstanding boss 30. - Boss 3¢ is. recessed. to receive
The shaft 31 is spring biased.by a
compression spring 32 which forces ‘the .shaft 31 in.an
upward direction. “Shaft 31 is capped by ‘a suitable
spherical joint 33 which-is fixed to.the lower surface of
a large circular disk 28. The .disk 28. is the first éle-
ment.of the magnet support. Fixed to.the lower surface
of the disk 28 are three: downwardly protruding  abut-
ments 34. These abutments 34 exiend downwardly to
a point where they intersect the locus. of the Hipper arm
27. The flipper arm 27 is designed to sirike the abut-
ments 34 in a random fashion t6 thereby spin.the disk
28 about the axis of joint' 33." The upper surface of
the large disk 28 is provided with four conventional
caster units 35 which bear against ‘the under surface of
the table top 20.  The casters' 35 are suitdbly swivelled
80 as to ride along the under $urface of the table ‘top 10
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regardiess of ‘the position of the -disk 28. - The casters
35 are maintained-in this position against the table top
10 due to. the action of spring 32. ~Rotatably mounted
on the large disk 28 are four small disks 36 which have
three magnets 37 fixed 10 €ach of ‘them. - The magnets
37 ‘are ‘suitably aligned so''as-to attract the magnets 12
imbedded within the’ driven" ob]ects i1,

tric driving-action 6f the arms 25 and 15.

The operation of this invention is: quite simple and can
be fully -understood by a:study of the accompanying
drawmgs
revolve in'a circular orbit. At the same time the-arm
25 will’ revolve about its axis twice ‘during each revolus
tion: of arm 15 about the axis of shaft 4. This will
be' suitably timed relative to the table dinmiensions so as
“to insure that the -arm 25 will be fully extended at the
farthest length of ‘the table: top 1¢ and will ‘be “fully
contracted  along its narrow side:
be seen in FIGURE 3 wherein arrow 38 designates the
direction’ of motion ‘of shaft: 14- and arm-15. - The ran-

dom :movement of flipper arm 27 will result in its- con-

tact with the abutments 34 at periodic intervals to there-

by spin the-large: disk 28 about the substantially vertical .

axis of the sphencal joint 33.: The -magnets 37 will be

maintained’ in':a position lad]acent the table top 10 due-

to - the spring biasing action of thespring 32.  The
strength of the magnets 37 and 12 is such that the objects
11 “will ‘trail the “nearest -magnet 37, 'Since these mag-
nets will be continually in motion about both the. axes
of disks 36 and disk 28, no one- object 11 will be able
to 'lock ‘onto a single magnet 37.  Instead each object
11 will be picked up by succeeding magnets 37 and there-
by propelled aboutthe table top: 10 with random- effi-
ciency. - This motion will provrde a racing device where-
by one cannot ‘foretell which~ object 11 will-be in a
leading position relative“to the remaining objects 11 at
any time.. In order to simulate a race one meed only
to ‘set the number of revolutions: of arm 15 at a prede-
‘termined .quantity, - dependent upon the race conditions
desired. . By drawing a finish-line across ‘the top surface

- of the table top 1€, one can then determine the leading

object 11 at the completlon of the predetermined num-

ber of revolutions of shaff 14 and arm 15.: Bach revo-

lutwn of arm 15 will constitute a smgle lap of ‘the race
across the table top 10.

The "present invention may be modlﬁed wrthout dis--

turbing the basic concepts embodied mrthe above em-
bodiment. - For instance the particular locus utilized in

‘this device miay be varied by changing the relative sizes

of sprockets 16 and 18: If desired, a. circular track

may be utilized, in 'which case the arm 28 will be main- -

tained in a fixed position by.using.a sprocket 18 of the
same size as the fixed sprocket 16.
concept in this invention is the random motion of the

Stch ‘a_relation can. -

The: most important.

The disks 56
are free to spm about their axes in response to the eccen-
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‘As ‘motor 13 drives shaft 14 the arm 15 will . -

et 4 .
"a first sprocket fixed to said base adjacent said rofat-
able ‘arm and centered about. said fixed axis;" -
a second sprocket. fixed to said eccentricarm and cen-
- tered about the axis of said eccentric arm. on said

rotatable arm, said second sprocket having a-differ-

ent number of teeth; than does said first sprocket;
an endless chain operatively -engaged-about said ﬁrst
and second sprockets;

a niaghiet support rotatably journalled on said eccen- -
tric-arm. for movement about.a substantially vertical
axis; “said support -being positioned xadjacent the
underside of said table top;

- a’plurality -of ‘magnets-mounted on said support dic:
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magnet 37 which-is insured by the positive drive to-flip- -

per arm 27 and its random striking-of the: abutments 34.
Having thus. described our invention, we claim:
1.-An amusement device, comprising:
a table top having a' plane upper surface;
- a'base posmoned beneafdh sard table top and ﬁxed rela-
*tive thereto;

a plurality of ‘magnetic - objects 1ndependent1y pos_,

" tioned on said plane upper surface and movably sup-
ported thereon;

a rotatable arm journalled’ on sald base about-a fixed

" vertical axis;
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an -eccentric arm 'journafled on said- mtaftable arm.

. about an axis radlally spaced from said-fixed axis,
- said eccentnc arm bemg located above said rotatable
arm; . .
.. drive ‘means mounted on saﬂd base operatively ‘con-
nected to said rotatable. arm adapted to. rotate- said
rotatable-arm about said fixed axis;

0

- rectly adjacent the underside of said table top; -

a plurality of downwardly ‘extending projections’ fixed -

- to-said support and . radially positioned: from the
central axis of said support; ‘

a flipper: arm. assembly rotatably extendmg about a

_-vertical axis intermediate the rotatable axis: ‘of said. .

“eccenitric -arm-and said magnet siupport; ‘said flippér

arm ‘having one-end adapted-to intersect the:locus - -
of said pro;ectrons as: saad magnet support revolfves :

about its central axis,
a first gear fixed to said flipper arm assembly, .
" and- & -second pear-fixed ‘fo said .second -sprocket and
being in: mesh with said first gear, whereby. rotation.

~-of said rotatable arm-will result in relative motion .. .
of said eccentric. arm’ and-said rotatable arm:and . -

simultaneous :relative motion: ‘between -said’ ﬂrpper
arm assembly and said eccentric arm.-. -
2. An amusement device,:comprising::.. -

a table top having a plane horizontal top surface;

a plurality of magnetic:objects independently:positioned

- on said surfacé and movably supported thereon;

a magnet support located adjacent the underside of said:
table top, : said -magnet- support being located. in-a -
plane substantially parallel to sard plane upper: sur=
face;: )

a plurality of magnets carried by sard magnet support'

- intermediate said table. top and said magnet support;

. the magnetic field of said magnets being sufficientto ..

exert an+attractive  force on said magnetic ‘objects
when the individual magnets-are vertically positioned
‘below the individual magnetic objects;

‘carrier means ‘operatively supporting said magnet sup-
port, said magnet support being rotatably journalled
thereon ‘about a- substantially vertical central. axis;
said ‘carrier means being mounted: ona fixed base
and ‘being adapted to- carry said magnet support
abont a predetermined: locus in. a plane parallel- to
said table top surface;

downwardly projecting abutments ﬁxed ,,to“che lower
surface of said magnet support; said abutments being
radially: spaced: from: the -center ‘of the support-and

“being circumferentially. spaced from"one: another; .
and flipper means ‘rotatably. mounted about a vertical -

mXis-on said carrier means; said flipper means includ- -

ing a protruding portion adapted to intersect the rota-
tional ‘paths  of “said abutments about ‘the center of
'said ‘magnet-support, .said ‘¢arrier: means inicluding

: drlve means - operatively . connected -to’ said flipper:
means adapted to effect the rotatronal motion of sald ‘
flipper means-about its vertical axis." .

3. The device ‘as defined in claim 2, wherem sard mag—_»

net support comprises:

a first’ disk- rotatably supported on sard catrier means.
by auniversal fitting spring brased in an- upward )
. ‘direction.toward said:table top;: -

.a plurality of circumferéntially spaced casters mounted
onthe upper surface:of ‘said first disk; said casters:

i bemg adapted to rrde on the unders1de of said table = -

“top;. i :
a plurality of smaller dlSkS 1ndependent1y rotatably’
mounted -on. sa1d ﬁrst vdlsk about crrcumferentrally
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spaced ‘vertical axes, said magnets being ﬁxed to the
upper surfaces of said smaller disks;

said abutments being fixed to the lower surface of said
first disk.

4. An amusement device, comprising:

a table top having a plane upper surface; - |

a base positioned beneath said table top and fixed rela-
tive thereto;

a plurality of magnetic objects mdependently posmoned
on said plane upper surface and movably. supported
thereon;

a rotatable arm journalled on said base about a fixed
vertical axis;-

an eccentric arm journalled on said rotatable arm about
an axis radially spaced from said fixed axis, said ec-
centric arm being located above ‘said rotatable arm;

drive means mounted on said base operatively con-
nected to said rotatable arm adapted to rotate said
rotatable arm about said fixed axis;

a magnet support located adjacent the unders1de of sald
table top and mounied on said eccentric arm for
rotation about an axis parallel to and: radially offset
from the axis of said eccentric arm on said rotatable
arm;

a plurality of magnets carried by sa1d magnet support
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intermediate said table top and said magnet support,
the magnetic field of said magnets being sufficient
to exert an attractive force on said magnetic objects
when the individual magnets are positioned below the
individual magnetic objects; .

means operatively connected to said rotatable arm, said
base and said eccentric adapted to effect rotation of
said eccentric arm about its axis.on said: arm in re-
sponse to motion of said rotatable arm’about -said .
fixed axis; - o

and means on said eccentric arm ‘operatively engage-
able with said magnet support adapted to effect ran-

dom rotational movement of said magnét support - *

relative ‘to said ‘eccentric arm. in response to: rota-
tional movement of said eccentric arm relatlve to
said rotatable arm. :

References Cited in the file of this patent
UNITED STATES PATENTS

264,258 Dimmick _____________ Sept. 12, 1882
2,668,389~ Morrison . _____________ Feb. 9, 1954
FOREIGN PATENTS
629,834  Great Britain —___.____._ Sept. 29, 1949



