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1

The present invention relates to a toy vehicular
system and more particularly to a permanent
magnet toy, or a toy vehicle carrying a perma-
nent magnet, which is moved along a base sur-
face to follow a path defined by ferro-magnetic
material disposed beneath the surface.

The toy of the present invention comprises gen-
erally a permanent magnet, or a toy vehicle, fig-
ure or the like carrying a permanent magnet,
which is moved across a supporting base along a
definite and predetermined path without the em-
ployment of visible propelling or guiding mesns.
The base surface may be perfectly plane with no
obstructions, guide rails, or the like, to maintain
the toy upon the base. The toy operates in ac-
cordance with certain electrical and electromag-
netic principles and affords an educational and
amusing illustration of these phenomena. A plu-
rality of vehicles or objects may be moved across
2, supporting base surface simultaneously in pre-
determined sequence and at any desired interval.
The path followed by the vehicle or similar ob-
jects is flexible and may be varied at will by the
user.

In accordance with the principles of the pres-
ent invention, a permanent magnet mounted on
resilient supporting means, such as a leaf spring
or a plurality of bristle filaments, is rapidly
vibrated upon a plane surface by means of an
alternating current. The magnet is 50 supported
by the resilient supporting means that these
vibrations cause the magnet, or the vehicle or ob-
ject to which the magnet is attached, to vibrate
in accordance with the frequency of the current
to move or travel across the base surface. The
path of the magnet so moved across the support-
ing base surface is defined and determined by
magnetic material, such as a ferromagnetic wire
or strip, disposed beneath the base surface. The
base is preferably formed of non-magnetic mate-
rial so that there is no substantial interference
between the magnetic field of the permanent mag-
net and the magnetic material disposed beneath
the surface.

The permanent magnet may be vibrated by any
desired suitable means, as for example, by the
field of an alternating electric current flowing
through a conductor disposed beneath the base or
by mechanical vibration of the supporting base it-
self. In the preferred embodiment of the pres-
ent invention, an electrical conductor attached
to a suitable source of low voltage, high amperage
alternating current is disposed beneath a sup-
porting base surface. A permanent magnet when
placed in the vicinity of the alternating current
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will vibrate at a frequency determined by the fre-
quency of the circuit and the resiliently supported
magnet will be propelled along the surface, fol-
lowing a path defined by permanent magnet ma-
terial, such as a soft iron wire, disposed heneath
the surface.

In an alternative form of the present inven-
tion, the supporting base is resiliently supported
and is vibrated vertically by means of an electro-
magnet disposed beneath the surface and acting
upon an armature of magnetic material, which
may be secured to the under surface of the sup-
porting base within the field of flux of the magnet.
The base is vibrated by constantly reversing or
varying the intensity of the magnetic field set up
by the electromagnet. As a result, permanent
magnets, resiliently supported on the vibrating
base, are caused to vibrate with the base and to
move thereacress to follow a course determined
by magnetic material disposed beneath the base.

It is, therefore, an important object of the pres-
ent invention to provide a toy in which a vibrat-
ing permanent magnet resiliently supported upon
a base is moved across the base to follow a path
defined by ferrcmagnetic material disposed be-
neath the base. .

It is a further important object of the present
invention to provide a toy vehicular system in
which a vehicle carrying a permanent magnet is
freely and resiliently mounted on a supporting
base and the vehicle is moved across the sup-
porting base surface in a predetermined path by
vibrating the magnet and guiding the vehicle by
ferromagnetic material disposed beneath the sur-
face. -

A further important object of the present in-
vention is to provide a toy vehicular system in
which a toy vehicle carrying a permanent magnet
is resiliently mounted for movement upon the
surface of a supporting base and the permanent
magnet is vibrated by means of gn alternating
current passed through a conductor disposed be-
neath the base surface, the vehicle being guided
in a predetermined path by ferromagnetic ma-
terial disposed beneath the base.

A still further important object of the present
invention is to provide a toy vehicular system in
which a toy vehicle carrying g permanent magnet

" is resiliently mounted upon a supporting base

which is vibrated to move the vehicle across the
surface thereof, the vehicle being guided by fer-
romagnetic material disposed beneath the base
surface. . e »
Other and further important objects of the
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present invention will become apparent from the
following deseription and the attached drawings.

On the drawings:

Figure 1 is a top plan view of a toy vehicular
system of the present invention;

Figure 2 is a bottom plan view of the toy ve-

hicular system of Figure 1;
igure 38 is a side- elevatmnal view of a-per-

manent -magnet suitable for employment with -

the system of the present invention;
Figure 4 is an enlarged, fragmentary, cross-
sectional view taken along the plane IV—IV of

Figure 1;

Figure 5 is a side elevational view of a mod1ﬁedz .

form of resiliently mounted permanent magnet
suitable for use with the system of the present
invention;

Figure 6 is a side elevational view w1th parts
.broken away of a modified form of the toy ve-
hicular system of the present invention;

- Figure7 is 2 sectional view, with parts shown
in elevatiori, taken along the plane V’II—VII of
F1gure 6; and

" Figuré 8 is a side elevational view of a toy
. vehicle embodying a resiliently mounted - per-
“manent magnet in accordance with the principles
of ‘the’ present invention. -

"As §hown on the drawmgs

" In Figure 1, reference numeral Io refers gen- -

- erally 10 a supporting base formed of -any suit-
“dble sheet material, preferably a non-magnetic
‘“sHeet material such as aluminum, brass, ‘wood,
" éafrdboard or -fiberboard. As best shown in
" Figure 2; a strip or wire of ‘magnetic material,
o such as an’iron or other ferromagnetic material,
8 ‘dis’posed beneath the surface of the supporting
‘Base 10 ‘to define the pattern or path along which
the electromagnet ‘or- vehicle 12 travels-in a
manner to be hereinafter more fully described.
“An insulated - electrical conductor- 13:is at-
"tached to*a “suitable’ ‘source of’ hlgh amperage,
oW’ voltage altematmg ‘electric- ~eurrent. - As
“showit in Figure'1, this ‘eurrent: may conveniently
““be stipplied through a ‘transformer” 14 -connected
to a source of household current: through Tead
yyires 16, Preferably; -the -transformer - {4 con-
- yerts a household 110-volt-current to ‘& current
havmg ‘a voltage of less than 1 volt at-an-am-
"perage of from 50 to 100. I-have found -that
guch a current is- partxcularly desirable to pro- .
" ‘duce the vibration:of ‘the magnet 2. Such a -cur-
rent is also- desirable since it obviatés:the poss1-
bility-of electrical shock to the-operator. -
I prefer to employ the hristle-type res111ent
mountmg ‘for-the permanent -magnet-as -shown
b in Pigs. 3 and 4 of the’drawings and:shown as
mounted inatoy vehicle in-Figure 8 of-the draw-
“ings: - In-Figure-3 ‘the magnet consists-of a per-
Iomanenit magnef body 46, -preferably formed of a
“ihigh-enefey -magnétic “alloy,” such as-an Alnico
“mggnet formed: from - alloys of iron, aluminum,
sipickel and-cobalt. . The magnet body may -suit-
«-ghly-be cylindrical in-shape, although - this-con-
figuration is_not- necessary:- A-pair:of -bristle
- -supports 11-are mounted on the outer peripheral
surface of the magnet body. 16 as best shown in
Flgure 4, These “bristle supports 11 comprise a
»-plurallty of bristle. filaments 8¢ groupéd as
; 1nd1cated at 18 in Figures 3 and 4.and extending
e beyond the confines-of .the magnet body 16 to
: prov1de resilient supporting means for maintain-
““ing the magnet body in spaced relation” above

--the upper- surface IOa of the support m as shown '

in Figure 4.
As shown in Figure 3, the bristles are inclined

rearwardly and the center of the bristle mount-
ing 11 is placed slightly forward of the center
of gravity of the permanent magnet body I6,
while the bristle filaments 8a, being directed

5 rearwardly, support the magnet assembly with
its weight distributed evenly on the bristle unit
18 as a whole. Thus when the magnet (6 is
vibrated, as-by being placed in- the alternating
electrical field of conductor: (2, the magnet may.

10 move forwardly due to the ease with which the

- bristles may be bent toward the rear but may

not be moved rearwardly since the inclination

of the brushes prevents this movement. If de-
sired, forward movement of the magnet may

15 also be aided by a slightly downward tilt of the
- forward portion of the magnet body 16. This
tilt - places the forward pole of the magnet in
closer proximity to the electrical field and the
ferromagnetic strip-inducing greater vibration

20 -and better guiding. Also, as shown in Figure 4,
the bristles are directed laterally outward from
the -cylindrical magnet body 8. This outward
inelination to the bristles forms a wider base for
- the magnet unit and imparts stabiilty ‘to the

95 assembly as it moves across the surface {0a.

In the modified form of the permanent mag-
net assembly shown in Figure 5 of the drawings,

‘the permanent magnet body 18 is provided with

& leaf spring-type resilient support {8.. The leaf

30 Spring 19 which may be formed of a spring
metal, is bent downwardly to project beyond
- the circular end faces of the cylindrical magnet
-body 16 and radially from the magnet body {8
it0 provide ‘resilient supporting arms 29. The

35 rearward-inclination of the spring arms 20 aids
“the:forward movement of the magnet while pre-
“.yenting its rearward movement as hereinbefore
. described in- connection with the brlstles 18 as
shown-in Figures 3 and 4.

40" - In Figure 8 of the drawings, the permanent
‘maghet: body 16 is shown in' dotted. outline as
-contained in a toy vehicular body 21 of any de-
sired form. The body 2i is wheelless .and no
- portion of the body is in contact with the surface
of the base 10 so that:any frictional forces tend-
% .ing to retard the forward movement:of-the:ve-
“hicle-2{ are held to.a minimum.: It will be

~ understood that the body 21 may be in:the form

~of-an automobile, truck, locomotive, figure or any
~other desired configuration. :Also; it~ will, ' of
~course, be understood that the entire.vehicular
‘body 16 -may be forined entirely of “Alnico” al-
=loy-or-of other permanent:magnet materlal sup-
ported-above the surface {0a. - - -

55 In-the embodiment of the present mventmn
- llustrated in Figures 1 and .2, an alternating
current -of -low voltage .and high amperage is
" passed through the-conductors. 13 to .cause.the
‘permanent magnet 12 to vibrate, as has ‘been
~hereinbefore described. 'This vibration is. im-
‘parted to the bristles: 18: and the magnetic units
~~12-move with more or less rapidity and:uni-
formity across the surface of the base:l§.in a

~'path - following that outlined by. the magnetic

55 :material If. . In. Figure 2 the conductor.i3 de-

s fines a:pair of loops meeting at a center:point 21.
It -will be noted that the loops .of magnstic:ma-
~terial 1. terminate, as at 22, without meeting.
:The reason for this gap in the loops will-be.readily

7 0 ~understood from the.fact that, if the loops.met,

““the 'magnetic units 12 would be attracted by both
‘- strands of magnetic material at the juncture of
‘-‘the-loops. - By providing the-break-22, divergent
- forees-of-attraction upon the-permanent-magnet
73 12 are minimized and the magnet (2 following
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along any one of the strips or strands of mag-
netic material will have sufficient momentum to
be carried across the gap in a direction consti-
tuting a continuation of its former path.

In the modification of the present invention
as embodied in Pigures 6 and 7 of the drawings,
the permanent magnets are mechanically vi-
brated upon the surface of a base 25 which may
be formed of any desirable material, preferably
non-magnetic. The base 25 is preferably, but
not necessarily, resiliently supported by any suit-
able means, such as by coil springs 26, mounted
at each corner thereof. Alternatively the base
25 may be deformed so that it is supported by
its edge portions with its center portion raised.

As shown in Figure 7, a closed loop 21 of mag-
netic material, such as a soft iron wire, is pro-
vided to underlie the base 25 in a manner here-
inbefore described. A plate 28 of magnetizable
material, such as soft iron, is secured to the
undersurface of the base 25 in a central position.
An electromagnet 29 having upstanding soft iron
pole pieces 30 seated upon insulating blocks 31
and resting upon a - supporting member 32 is
provided to underlie the soft iron plate 28. A
coil 33 of the magnet 29 is connected through
conductors 34 to a suitable source of electricity,
such as an alternating current. The electro-
magnet 29 is preferably positioned beneath the
surface so that, when the coil springs 28 are
relaxed, the iron plate 28 is slightly spaced from,
but within the magnetic lines of flux of, the pole
pieces 38. The plate 28 and the magnet 23 may
be suitably protected against possible damage by
a cylindrical flange 35 depending from the under-
surface of the base 25 to surround these elements.

The operation of the device illustrated in Fig-
ures 6 and 7 is extremely simple and is analogous
to that hereinbefore described. Upon the con-
nection of the conductors 34 to a source of al-
ternating current, the magnetic field of the elec-
tromagnet 28 is alternately energized in opposite
directions in accordance with the change of di-
rection of flow of the alternating current. The
electromagnet thus alternately atiracts and re-
pels the plate 28 of magnetizable material and
the base 25 is vibrated vertically upon the springs
26. An object, such as a permanent magnet,
placed on the base 25 will vibrate with the base
and if the magnet is resiliently supported in the
manner of those shown in Figures 3-5, inclusive,
of the drawings, it will move across the surface
25¢ of the base 25 in the manner hereinbefore
described. The moving magnets will follow the
path defined by the strip or wire of magnetizable
material 27 underlying the base 25 to define the
path along which the magnets are to travel
Instead of an alternating current, a direct cur-
rent with a suitable make-and-break device may
be employed to energize the electromagnet.

Thus, it may be seen that I have provided a
toy vehicular system wherein a permanent mag-
net or an object embodying a permanent magnet
may be propelled along a predetermined path
defined by magnetizable material underlying the
surface upon which the object is placed. The
operation of the two embodiments of the present
invention illustrated in the drawings and de-
scribed in detail herein is essentially identical,
since in each case a magnet is caused to vibrate
while resiliently supported upon the base surface
and is guided therealong by magnetizable mate-
ria] disposed in a predetermined path in prox-
imity thereto.

It will, of course, be understood that various
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6
details of construction may be varied through a
wide range without departing from the grin-
ciples of this invention and it is, therefore, not
the purpose to limit the patent grantcd hereon
otherwise than necessitated by the scope of the
appended claims.

I claim as my invention:

1. A toy comprising a substantially flat support-
ing base of non-magnetic material, a permanent
magnet, resilient mounting means secured to said
magnet at a point in advance of the center of
gravity of said magnet and extending rearwardly
therebeyond for supporting said magnet in spaced
relation to the upper surface of said base, a con-
ductor connected to a source of alternating cur-
rent and extending beneath said base for causing
the magnet to vibrate in a vertical plane when
placed within the electrical field set up by said
conductor, the magnet having a translatory mo-
tion imparted thereto by its overbalanced support
on said mounting means and being moved in one
direction only by the resilient mounting means
contacting the surface of said base, and ferro-
magnetic material disposed beneath said base ad-
jacent said conductor and within the magnetic
field of said magnet for determining the path
along which said magnet is moved.

2. A toy comprising a substantially flat sup-
porting base of non-magnetic material, a perma-
nent magnet, flexible bristle filaments secured to
said magnet and extending therebeyond for sup-
porting said magnet from a point forward of the
magnet center of gravity in spaced relation to the
upper surface of said base, a conductor connected
to a suitable source of low voltage, high amperage
alternating current and disposed bheneath said
surface for causing said magnet to vibrate in a
vertical plane when placed within the electrical
field of said conductor, said bristle filaments be-
ing inclined to the axis of said magnet to permit
only forward movement of said magnet along
said surface as the magnet moves therealong due
to its vibration and unbalanced condition and a
ferromagnetic strip disposed beneath said sur-
face adjacent said conductor for determining the
path along which said magnet is moved.

3. A toy vehicular system comprising a sub-
stantially flat supporting base of non-magnetic
material, a permanent magnet, resilient mount-
ing means carried by said magnet and depending
therefrom into contact with said base for sup-
porting said magnet on the upper surface of said
base in spaced relation thereto, said mounting
means being inclined rearwardly to the axis of
said magnet to facilitate movement of the mag-
net in one direction, and means for vibrating
said magnet while thus supported to impart
thereto a translatory movement, said means in-
cluding a conductor carried by said base within
the boundary of said base and generally parallel
to and adjacent said upper surface thereof dis-
posed beneath the upper surface of said base in
proximity to said magnet and connected to a
source of alternating electric current for sub-
jecting said magnet to an electrical field of al-
ternately reversed polarity.

4. A toy vehicular system comprising a sup-
porting base of non-magnetic material, a toy
vehicular body, a permanent magnet carried by
said body, resilient mounting means also carried
by said body for contacting said base to support
said body in spaced relation thereto, a conductor
connected to a source of alternating electrical
current in proximity to said magnet for causing
said magnet to vibrate vertically when placed
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_within 'the “electrical “field" set, lip by *said ' con-
ductor, and a ferromagnetic ‘stiip carrxed by said
“base adJacent said conductor for “guiding said

body along g predetermmed path as, the  vibration

. ca
»mg means also carned by’ sa1d vehlcular body
§ and dependmg therefrom‘mto_contact ‘with” sald

k spaced rela,tlon to ‘the Upper’ surface of” said base,
“said mountmg means “including ﬂex1b]e elements
mclmed rearwardly " with réspect ‘to the’ aXis of
“s4id véhicle to limit movement thereof to & for-
Waid direction only,” a conductor carr1ed by said
“base within the’ boundary “of Said base and sub-
" stantially in its plane, means for flowing a cur-
“tent of “fluctuating inteisity’ through sa1d ‘con-
“ductor to cause said magnet when’in' prox1m1ty
10 sald conductor to vibrate, and g ferromagnetm
stnp ‘also carriéd by ‘said base’ w1th1n ‘the botind-
“ary of said base and Substantially in its plane for
" ghiding said body along” a predetermmed path,
said ferromagnétic strip being adjacent said con-
. ductor and laterally displaced theréfrom so that
“yibration of said magnet induced therein by said
‘current flowing “through ‘said conductor will ef-
: fect magnet vibration'in a plane a4t right angles

“‘to. the said conductor,. said vibrations having an

‘""a'ppreéiable ‘vertical component relative to said
“base.

20

“surface, “an " elongated membe
' material affixed to Said base within the boundary
thereof ‘'and- genetally: parallel “to " amid adjacent

}_’opposn:e Poles it
A‘stan’tlally in ve mal ahgninent w1th sald mem-

] 8

er of ferfomagnetic

said upper” surface, E:% permanent magnet Having
a generally hotriZotital ‘line sub-

"and fedns for éffecting relative’ v1bratory move-
"'ment of said’ base and magnet toward-and’'dway
“fhoim eath other.

“7.7ATt0y as ‘defined by ¢laim” 6 in ‘which “said

"means for effectmg relative v1bratory ‘movement
" of said base a,nd ‘magnet comprises” eleetro-mag-
“hetic means for vibrating said base. -

JEAN M. "HOFPF.
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