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LEVITATION OF OBJECTS USING 
MAGNETIC FORCE 

TECHNICAL FIELD 

0001. This application relates to levitating objects by 
manipulating the orientation of the magnetic field of a per 
manent magnet or electromagnet. 

BACKGROUND 

0002 Magnets contain properties commonly known for 
centuries. Magnets contain two poles, one north (N) and one 
South (S). Opposite poles attract, and like poles repel. 
0003 Magnetic fields have long been used in various 
applications. Magnetic attraction forces can provide utility by 
temporarily securing items to a ferromagnetic Surface or by 
orienting items in ways to increase their functionality. Many 
products can utilize the repulsive force of two or more mag 
nets to create novel designs for consumer products. 
0004 Mechanical gears and motors are often used to move 
objects. Wear and tear or overloading of these components, 
however, can cause them to stop working. A static or changing 
magnetic field can be used as a driving force in place of, or in 
conjunction with, mechanical gears and motors, thereby 
extending the life of a product. 
0005. In devices that employ magnetic attraction, magnets 
creating attracting forces by a pole arrangement of N-S can be 
Substituted for magnets having pole arrangements of S-N. In 
devices that employ magnetic repulsion, magnets creating 
repulsive forces by a pole arrangement of N-N can be substi 
tuted for magnets having pole arrangements of S-S. 

SUMMARY OF THE INVENTION 

0006. The invention disclosed is a method of permanently 
or temporarily levitating one or both ends of an object, or 
altering the distance between two objects, or the momentum 
of an object, by manipulating the direction of the magnetic 
field of a permanent or electromagnet. 
0007. One preferred embodiment is a method to secure an 
object in a manner to give the appearance of levitation of 
either one end of the object or the object as a whole. One end 
of the object is permanently or temporarily fixed by mechani 
cal or magnetic means while the other end is free to levitate or 
“float' in midair. By fixing one end, the overall stability of the 
object is significantly increased, such that imparting Small 
movements to the object will not cause the object to dislodge. 
Proper design of the securing structure will allow the object to 
oscillate when force is applied to the object either intention 
ally or unintentionally, or when the magnetic field is altered, 
thereby potentially enhancing the appeal of the object. 
0008 Another embodiment of the invention teaches a 
method to provide motion of one or more parts of an object by 
manipulation of a magnetic field. Rotating a permanent mag 
net or switching the direction of current in the wire of an 
electromagnet will cause a change of direction of a magnetic 
field, thus alternating the force on a nearby magnet between 
repulsive and attractive. 
0009. Other advantages and features of the present inven 
tion will become clear upon study of the following portion of 
this specification and drawings. 

BRIEF DESCRIPTION OF DRAWINGS 

0010 FIG. 1 is a front elevation view of an object that is 
partially levitated in accordance with one aspect of the 
present invention. 
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(0011 FIG. 2 is a bottom plan view of the object of FIG. 1, 
prior to its levitation. 
(0012 FIG.3 is a right elevation view of the object of FIG. 
1. 
0013 FIG. 4 is an illustration of the interaction of the 
magnetic fields employed in the embodiments of FIGS. 1-3. 
0014 FIG. 5 is a side view of a decorative figure that is 
levitated in accordance with the present invention so that it 
appears to be in the act of diving to catch a ball. 
0015 FIG. 6 is a diagram showing from the side apartially 
levitated display device. 
0016 FIGS. 7A and 7B are diagrams showing in a top 
view (7A) and side view (7B) a board embodiment with one 
end levitating and the other end fixed to a vertical structure by 
hooks. 
0017 FIG. 8 is a diagram showing from the side a board 
with one end levitating and the other end connected under a 
cantilevered member. 
0018 FIG. 9 is a diagram showing from the side an alter 
native design to that shown in FIG. 8 and that provides 
enhanced oscillation of a levitated object. 
0019 FIG. 10 is a diagram showing from the side a board 
with one end levitating and the other end connected above a 
cantilevered member. 
0020 FIG. 11 is a diagram showing from the side an 
alternative design to that shown in FIG. 10. 
0021 FIGS. 12-15 are diagrams showing from the side 
various implementations of the object levitation methods of 
the present invention. 
0022 FIGS. 16-20 are diagrams showing side an aspect of 
the invention whereby the object that undergoes levitation is 
embodied as a vehicle. 
0023 FIGS. 21 and 22 are diagrams illustrating how mag 
netic fields are manipulated in accordance with the present 
invention for accelerating an object that is, preferably, 
embodied as a vehicle. 
0024 FIGS. 23-25 are diagrams for illustrating another 
method for moving an object by altering magnetic fields. 
0025 FIGS. 26 and 27 are diagrams illustrating how mag 
netic fields are manipulated in accordance with another 
aspect of the present invention for accelerating an object that 
is, preferably, embodied as a vehicle. 
0026 FIG. 28 is a diagram for illustrating another method 
for moving an object by altering magnetic fields. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

(0027. With reference to FIGS. 1-11 a first, preferred 
embodiment of a method and assembly for providing full and 
partial levitation of an object without mechanically generated 
movement is described next. 
(0028 FIGS. 1-3 present a vehicle 10 with the front end 
levitated. Magnet 24 is located inside the body or attached on 
the surface of the vehicle 10. Magnets 28 and 26 are located 
on or below the surface of base 20. The south-pole end of 
magnet 24 is oriented downward toward magnets 28 and 26. 
which have their south-pole ends pointing upward. This 
arrangement provides a repulsive force between magnet 24 in 
the vehicle and the two magnets 28 and 26 in the base. Mag 
nets 24, 28 and 26, if chosen properly create a magnetic 
repulsive force that is more powerful than the force of gravity 
acting on the mass of the vehicle. 
0029. A channel is created by wedges 37,38 on the surface 
of the base 20. The wedges serve to locate one pair of the 
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vehicle's wheels 40 and 39 and magnet 34 directly above 
magnet 36 in the base20. Magnet 36 is located on or below the 
surface of base 20. Magnet 34 is located inside the body or 
attached on the surface of the vehicle 10. Magnet 36 is located 
on or beneath the surface of base 20. The north-pole end of 
magnet 34 is oriented above South-pole end of magnet 36. 
This arrangement provides an attractive force between those 
two magnets. Locating magnet 34 in the same vertical plane 
as wheels 40 and 39 and in close proximity to the vertical 
position of the central axis of wheels 40 and 39 will insure that 
the axis of rotation of vehicle 10 will be at or near the point of 
contact between wheels 40 and 39 and base 20. Magnets 34 
and 36 of proper strength can create enough attractive force to 
keep the vehicle from sliding or twisting away from the repul 
sive force at the opposite end of the vehicle. 
0030 Magnets 24, 28, 26.34 and 36 arranged as shown in 
FIGS. 1-3 will allow the levitation of either end of the vehicle 
depending on the orientation of the vehicle. It would be appar 
ent to one skilled in the art of mechanical design that a groove 
cut into surface 20 would produce the same effect as the 
channel created by raised wedges 37 and 38. 
0031 FIG. 4 depicts a preferred arrangement of magnets 

to provide stable float to an object. Magnet 24 is oriented with 
the magnetic north pole pointing up. Magnets 28 and 26 are 
oriented with magnetic Southpoles pointing up. This arrange 
ment creates a repulsive force between magnet 24 and mag 
nets 28 and 26. Magnets 28 and 26 located a distance apart 
creating two points of maximum magnetic field on either side 
of magnet 24. This arrangement creates a valley of lower 
magnetic field in the center, thus creating a preferred resting 
point for the levitated object. If the object is moved to one side 
or the other, the repulsive magnetic force will push the object 
back towards the center, thus providing more stability to the 
floating object. 
0032 Referring to FIG. 4 it would be apparent to a skilled 
designer that identical float characteristics to the design with 
two magnets 28, 26 in the base and one magnet 24 in the 
object would be created if the arrangement is inverted. If two 
magnets 28 and 26 are located inside the object and one 
magnet 24 is located inside the base similar peaks and Valleys 
of interacting magnetic fields will be created. The alternative 
inverted orientation can be applied to all variations depicted 
in FIGS. 1-11. 

0033. It would be apparent to a person skilled in the art of 
product design that the method described in the detailed 
description of this invention is not the only arrangement that 
will produce the desired floating effect. Magnets in various 
orientations including but not limited to square and round bar 
magnets, torus shaped magnets and lines of Smaller magnets 
can produce a repulsive force levitating the front end of the 
vehicle, as long as similar magnetic poles are facing each 
other. Similarly magnets in various orientations including but 
not limited to square and round bar magnets, torus shaped 
magnets and lines of Smaller magnets can produce an attrac 
tive force fixing the rear end of the vehicle, as long as dis 
similar magnetic poles are arranged to be facing each other. 
Various physical means could be utilized to fix the rear end of 
the vehicle including but not limited to hooks, screws, nuts 
and bolts, hinges, posts, and tethers. 
0034. It would be apparent to a person skilled in the art of 
product design that vehicle 10 could be an object other than a 
car or truck including but not limited to skateboards, motor 
cycles, bicycles, boats, wave runners, Snowmobiles, etc. 
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0035 FIG. 5 illustrates a figure of an athlete catching a 
ball. Magnet 42 is mounted on the Surface or inside the figure, 
and magnet 44 is mounted on or under the Surface of base 20. 
These magnets are oriented to create a repulsive force 
between the ground and the athlete's hand. Magnet 46 is 
mounted on or under the surface of base 20 and magnet 48 is 
mounted in the foot of the figure to fix the figure's foot to the 
ground and keep the figure from rotating out of position. That 
is, the connection between the Surface and foot secures the 
object while allowing rotation at that connection point. The 
FIG. 50, therefore, is free to swing or oscillate slightly in 
reaction to any external forces (such as a person gently touch 
ing the object or rocking the base 20). 
0036. It would be obvious to a skilled designer that the 
figure would not need to be an athlete or even a human figure; 
a Superhero could be made to appear to fly, a palm tree appear 
to blow in a hurricane, or a cat could be in the act of pouncing 
on a mouse. Levitation magnets and end-locating methods 
described in other portions of this description a later section 
would apply equally well to figures as to vehicles and other 
objects. 
0037 FIG. 6 illustrates a novel display device. Magnet 52 

is mounted on or under the surface of vertical structure 76. 
Magnet 54 inside object 53 is oriented to create an attractive 
force connecting vertical structure 76 and object 53. 
0038. Magnet 58 on or under the surface of base piece 57 

is oriented to create a repulsive force with the magnet 56 that 
is inside object 53. Magnet 55, inside object 53, provides a 
method to attach an additional object53 utilizing an attractive 
force between internal magnets 54 and 55. Any number of 
objects 53 can be attached end to end to create a structure that 
has one end levitated. Magnet 55 in object 53 would not be 
necessary if a single object 53 is to be levitated. The end 
object 53 not attached to vertical surface 76 in a floating chain 
of objects 53 would not require magnet 55. Magnet 56 could 
also be a torus magnet mounted in an orientation that creates 
repulsion between magnet 56 and magnet 58. A plurality of 
base pieces 57 can be added to ensure that the chain of objects 
53 remain floating above the base pieces. It would be apparent 
to a person skilled in the art of product design that object 53 
can be cubical, spherical, or any other geometric shape. For 
example, the end of the object 53 abutting vertical structure 
76 could be curved to enable slight rocking motion of that 
object (as well as any additional objects attached thereto) 
against the surface 76 to which it is attracted. The orientation 
depicted in FIG. 6 allows rotation along the axis of the chain 
of objects 53. Also, the magnets 52, 54, and 55 could be 
oriented in the vertical direction to resist rotation of the chain 
of objects 53. It would also be apparent that ornament designs 
can be added to vertical structure 76, base 57 and object 53. 
Object 53 can display pictures, letters, or color combinations 
to enhance appearance and utility. 
0039. A vertical structure attached to the base can also act 
as an anchor point for mechanical or magnetic methods of 
fixing an object in a position. FIGS. 7A and 7B depict a board 
60 levitating above base 20 (FIG. 7B). Magnet 62 on the 
surface of board 60 or inside board 60 is located at the free or 
distal end of the board and oriented to create a repulsive force 
against magnet 64 mounted on or under the Surface of base 20. 
Vertical structure 76 anchors hooks 70 and 72 which hold 
pegs 66 and 68 attached to board 60. Levitation magnet and 
end locating methods described in a later section function 
similarly whether attached to vertical structure 76 or base 20. 
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0040 FIG. 8 illustrates a method to attach board 60 with 
out a supporting structure below board 60. Magnet 62 on the 
surface of board 60 or inside board 60 is located at the free or 
distal end of the board and oriented in a way that will create a 
repulsive force against magnet 84 mounted on or under the 
base 20. Magnet 82 on the surface of board 60 or inside board 
60 is located at the proximal end of the board and oriented to 
create an attractive force with magnet 80 mounted on or under 
the surface of cantilevered member 86. Board 60 will stay in 
a levitating position above Surface 20 without any support 
from below. Preferably the orientation of magnets 80 and 82 
is such that both sets of opposite poles are engaged so that the 
attractive force between those magnets also ensures that the 
object 60 will not swing out of alignment (that is, into or out 
of the plane of the figure), thereby centering the object 60 over 
magnet 84. It is noteworthy that although the magnet 62 is 
shown in FIG. 8 at the distal end of the object 62, it is 
contemplated that the magnet 62 (as well as underlying mag 
net 84) could be located nearer the other end of the object, 
such as at the midpoint of the object 60. It is also noteworthy 
that the magnets 62 and 84 could, alternatively, be oriented so 
that both sets of like poles are aligned to thus produce a 
relatively strong repulsive magnetic force between them. 
0041 FIG.9 represents a method to increase oscillations 
at the levitated, distal end of board 60, which is attached to a 
supporting structure above board 60. Magnet 62 on the sur 
face of board 60 or inside board 60 is oriented to create a 
repulsive force against magnet 84 mounted on or under the 
base20. Magnet 82 on the surface of board 60 or inside board 
60 is located at the distal end of the board and oriented to 
create an attractive force with magnet 80 mounted on or under 
the surface of cantilevered member 86. Member 90 extends 
down from cantilevered member 86 to create a contact point 
or fulcrum between the board 60 and the supporting structure. 
The axis of rotation of board 60 will be located at or near the 
contact point between board 60 and member 90. If a force is 
applied to impart momentum to the levitating end of board 60 
by a user tapping the board, by the Switching of magnetic field 
orientation of magnet 84, or other means, board 60 will oscil 
late freely about the fulcrum until friction slows the move 
ment. It would be apparent to someone skilled in mechanical 
design that member 90 could be any structure that extends 
below the bottom surface of member 86 and magnet 80. As 
shown in FIG.9, the magnets and member 90 are arranged so 
that the direction of rotation of the board in response to the 
repulsive force of magnets 62 and 84 at the distal end of the 
board is opposite to the direction of rotation of the board in 
response to the attractive force of magnets 80, 82 at the 
proximal end of the board. 
0042 FIG. 10 illustrates a method to attach board 60 pro 
viding the appearance of board 60 launching off vertical 
structure 76 or cantilevered member 86. Magnet 62 on the 
surface of board 60 or inside board 60 is located at the distal 
end of the board and oriented to a repulsive force against 
magnet 84 mounted on or under the base 20. Magnet 92 on the 
surface of board 60 or inside board 60 is located at the proxi 
mal end of the board and oriented to create an attractive force 
with magnet 88 mounted on or under the surface of cantile 
vered member 86. Board 60 will stay in a levitating position 
above Surface 20 giving the appearance of launching into the 
air from vertical structure 76 or cantilevered member 86. 
Preferably the orientation of magnets 88 and 92 is such that 
both sets of opposite poles are engaged so that the attractive 
force between those magnets also ensures that the object 60 
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will not Swing out of alignment (that is, into or out of the plane 
of the figure), thereby centering the object 60 over magnet 84. 
It is noteworthy that the magnets 62 and 84 could, alterna 
tively, be oriented so that both sets of like poles are aligned to 
thus produce a relatively strong repulsive magnetic force 
between them. 

0043 FIG. 11 represents a method to increase oscillations 
at the levitated end of board 60 and provide the appearance of 
board 60 launching off vertical structure 76 or cantilevered 
member 86. Magnet 62 on the surface of board 60 or inside 
board 60 is oriented to create a repulsive force against magnet 
84 mounted on or under the base 20. Magnet 92 on the surface 
of board 60 or inside board 60 is oriented to create an attrac 
tive force with magnet 88 mounted on or under the surface of 
cantilevered member 86. Member 94 extends up from canti 
levered member 86 to create a contact point or fulcrum 
between the board 60 and the supporting structure. The axis of 
rotation of board 60 will be located at the contact point 
between board 60 and member 94. If momentum is produced 
in the levitating end of board 60 by a user tapping the board, 
Switching of magnetic field orientation of magnet 84 or other 
means, board 60 will oscillate freely about the fulcrum until 
friction slows the movement or additional momentum is pro 
duced. It would be apparent to someone skilled in mechanical 
design that member 94 could be any structure that extends 
above the upper surface of member 86 and magnet 88. It 
would also be apparent to someone skilled in mechanical 
design that member 94 could be a structure incorporated into 
board 60 that extends below the bottom of the majority of the 
Surface of board 60 to create a contact point that encourages 
oscillation ofboard 60. As shown in FIG. 11, the magnets and 
member 94 arearranged so that the direction of rotation of the 
board in response to the repulsive force of magnets 62 and 84 
at the distal end of the board is the same as the direction of 
rotation of the board in response to the attractive force of 
magnets 88.92 at the proximal end of the board. 
0044) Referring to FIGS. 1-15, it is contemplated that 
there are a variety of arrangements of magnets in the levitat 
ing end, and at the relatively fixed end of the various objects 
that will provide the same effect as described above. Also, 
levitation can be accomplished by methods including: a 
single pair of cylindrical, rectangular, torus shaped, or square 
magnets oriented in the horizontal or vertical directions, or 
multiple pairs of cylindrical, rectangular, torus shaped, or 
square magnets, and electromagnets oriented to create and 
attractive force at the fixed end and a repulsive force at the 
levitated end. 

0045 Referring to FIGS. 1-11 the fixed end must over 
come horizontal and rotational forces imparted to the object 
by the magnetic force, however Some designs utilizing torus 
shaped magnets or a circular array of magnets can allow 
rotation along the axes perpendicular to the attachment point. 
It would be apparent to a skilled designer that a variety of 
methods could be used to fix the end to overcome the forces 
imparted on the levitated end. Many magnet configurations 
will fix one end to the base or vertical structure to keep the 
object in the desired position including a single pair of cylin 
drical, rectangular, torus shaped or square magnets oriented 
in the horizontal or vertical directions, or multiple pairs of 
cylindrical, rectangular, torus shaped or square magnets ori 
ented to produce an attractive force. Mechanical connections 
can also fix the object to the base or vertical structure, includ 
ing hooks attached to the base or back vertical structure 
engaging a rod attached to the object or directly to the object, 
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one or more tension members connecting the object to the 
base or vertical structure, mating clevis and clevis pin com 
binations and mechanisms that clamp to the object or parts 
connected to the object. The geometry of the base or vertical 
structure can also hold the object against the forces generated 
by the magnets, such geometries including grooves or inden 
tions for the wheels, back and side retaining walls, elevated 
bumps blocking wheel rotation, single or multiple studs 
attached to the vertical structure or base that mate with an 
open portion of the object or restrict movement of an extru 
sion on the object. It would also be apparent that the vertical 
surface 76 does not need to be flat and could be curved in any 
plane to increase function (for example, to facilitate rocking 
motion of the “fixed' end of the object, or to enhance aesthetic 
appeal. 
0046 Referring to FIGS. 1-15, it would also be apparent to 
someone skilled in the art of designing consumer products 
that the invention could be applied to a wide variety of objects 
including but not limited to: pens, cosmetic containers, 
wheeled vehicles, a wide variety of boards such as skate 
boards and Snowboards, airplanes, UFO's, figures including 
humans, monsters, animals and plants, flashlights, phones, 
remote controls, eating utensils, etc. Ornamental objects can 
be added to Support structure or the base to enhance aesthetics 
or floating effect. 
0047 Referring to FIGS. 1-15 it would be apparent to 
someone skilled in the art of designing consumer products 
that magnet locations can be moved to match design criteria 
to produce maximum float (levitation) or maximum oscilla 
tion of the free end of the object. Less powerful magnets can 
be placed at the extreme ends of the object to take advantage 
of the long lever arm to produce float. A more powerful 
magnet can be placed closer to the point of rotation to create 
an appearance of higher float. Magnets could be placed any 
where along the length of the object to produce a variety of 
float characteristics. Referring to FIG. 5 it would be apparent 
that attractive magnets 48 and 46 could be strong enough to 
fix FIG. 50 to the base without need for levitation magnets. 
Referring to FIG. 6 it would also be apparent that attractive 
magnets 52 and 54 could be strong enough to fix object 53 to 
the base without need for levitation magnets. Referring to 
FIGS. 8-11 it would also be apparent that attractive magnets 
80 and 99 could be strong enough to fix the object 60 to the 
base without the need for levitation magnets. 
0048. Another advantage of the invention is the potential 
to make everyday objects easier to grab for persons with low 
levels of manual dexterity, or robots in a home or factory 
setting. Yet another advantage of the present invention derives 
from the ability to keep one end of an object from touching a 
surface. For example, a toothbrush can be floated in an ori 
entation that will keep the bristles from touching a counter top 
or other Surface that may contain germs, this orientation thus 
leading to higher levels of hygiene and potentially less illness. 
A cooking utensil can be floated above a counter to decrease 
mess, increase hygiene and enable a user to grasp the utensil 
more easily. 
0049. In another embodiment of the invention magnetic 
fields can be manipulated to create motion in one or more 
portions of an object. The force between two magnets can be 
changed from attraction to repulsion by Switching the polarity 
of one of the magnets. The polarity of a permanent magnetis 
changed by rotating the magnet in a manner that exchanges 
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position of its poles. The polarity of an electromagnet is 
changed by reversing the direction of the current passing 
through the coils. 
0050 FIGS. 12 and 13 demonstrate a method to manipu 
late board 60 containing magnets 62 and 82 utilizing rotatable 
magnets 100 and 102. FIG. 12 depicts an arrangement where 
board 60 rests on base 20. Magnets 100 and 102 are oriented 
in a manner that they are attractive to magnets 82 and 62, 
respectively. FIG. 13 depicts an arrangement where magnets 
100 and 102 have been rotated to switch their polarity. Board 
60 is levitated at one end by the repulsive arrangement of 
magnets 62 and 102. The other end is of board 60 is held 
above base 20 to cantilever member 86 without a supporting 
structure below board 60 by the attractive force between 
magnets 80 and 82 and the repulsive force between magnets 
82 and 100. If magnets 62, 80, 82, 100 and 102 are the 
appropriate strength and polarity, the act of rotating magnets 
100 and 102 will cause the board to move from the base 20 to 
cantilever member 86. Continued rotation of magnets 100 
and 102 will overcome the attraction between magnets 80 and 
82 and cause board 60 to return to base 20 (FIG. 12). The 
individual ends of board 60 can be raised and lowered inde 
pendently by rotating magnets 100 or 102 asynchronously. 
Magnets 100 and 102 could be electromagnets and provide 
performance similar to that provided by permanent magnets. 
0051 FIGS. 14 and 15 demonstrate a method to control 
the actions of member 110 by manipulating force between 
magnets 114 and 116. By rotating magnet 116 the force 
between magnets 114 and 116 will shift between attraction 
and repulsion thus causing upward (repulsive force) or down 
ward (attractive force) movement of the free end of member 
110. The up and down movement of member 110 can be 
purely aesthetic or novelty, but it can also have functional 
purpose. Functional uses include, but are not limited to, rais 
ing or launching an item placed on the free end or member 
110 similar to a person launching off a diving board, closing 
an electric circuit traveling along member 110 to a contact 
node, or opening and closing the bottom Surface of a box to 
allow the contents to empty. Member 110 can be mounted as 
shown to member 112 or to the face of a vertical structure 76. 
Member 110 can be hinged to allow for rotation, or a flexible 
material can be used that will allow member 110 to flex. A 
spring could be added to return member 110 to a preferred 
position such as horizontal. Member 110 could also be fixed 
to a vertical structure 76 or column 112 in a preferred position 
Such as horizontal, if the material is chosen correctly, the 
resiliency of the material will return the member 110 to the 
preferred position. Magnet 116 could be an electromagnet 
and provide performance similar to that provided by a per 
manent magnet. 
0.052 FIG. 16 depicts a method for a novelty design of a 
vehicle 120 with a moving hood 122. Magnet 126 mounted on 
axle 128 rotates with wheel 130 as vehicle 120 moves forward 
or backward. The rotation of magnet 126 causes direction of 
the magnetic field to flip, thereby causing the force between 
magnets 124 and 126 to alternate between attraction and 
repulsion, so that the hood will raise and lower. Magnet 124 
does not need to be attached to the hood 122 itself, but could 
be attached to a mechanical linkage connecting magnet 124 to 
hood 122. It would also be apparent to a designer that this 
action could be expanded to any other portion of a vehicle, 
trunk, doors, top, fins, mechanical arms, linkages or figures. 
The apparatus could also easily be adapted to any other object 
to impart opening and closing or waving of a portion of the 
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object, such as opening and closing of a mouth of a human or 
animal figure, or flapping of wings of a bird figure. The 
movement of the hood 122 or other structure can also act as a 
trigger for other features of the object including but not lim 
ited to turning on and off lights, or making sounds. Alterna 
tively magnet 126 could be an electromagnet mounted to the 
object or on an axle that is not connected to the wheels' axle 
where it can be controlled by a separate motor. 
0053 FIGS. 17-20 depict a method for a novelty design of 
a vehicle 140 that would appear to bounce as it rolls across a 
surface 154. Magnet 142 and guide post 144 are statically 
mounted to the chassis or body of vehicle 140. When wheel 
146 rotates on axle 152, magnet 148 rotates. The polarity of 
magnet 148 is flipped when it is rotated alternating the force 
between magnets 142 and 148 from attraction to repulsion. 
The sleeve 150 moves along guide post 144 causing the body 
of vehicle 140 to lower, depicted in FIGS. 17 and 18, or raise, 
depicted in FIGS. 19 and 20, with respect to surface 154 when 
the force between magnets 142 and 148 changes from attrac 
tion to repulsion respectively. Sleeve 150 may contain bush 
ings or bearings to reduce friction and is mounted in an 
orientation that allows sleeve 150 to slide freely along guide 
post 144. Sleeve 150 is mounted at a 90 degree angle to a 
Second sleeve 151. Axle 152 rotates inside sleeve 151. Sleeve 
151 may contain bushings or bearings to reduce friction. 
0054 The apparatus just described could be attached to 
the front axle, back axle or both. Each wheel could also have 
independent Suspension and a separate assembly could be 
attached to each wheel. Any of a variety of suspension designs 
would yield similar results including but not limited to an 
A-arm, double A-arm, trailing arm, straight axle, McPherson 
Strut, etc. Another design alternative would allow magnet 148 
to be fixed to a non-rotating axle and magnet 142 would rotate 
to produce the alternating force. Magnets 142 or 148 could 
also be rotated utilizing a motor, Solenoid, manual or other 
means. Magnets 142 or 148 could also be electromagnets 
allowing the manipulation of the magnetic field to be created 
by changing the direction and magnitude of the current. The 
apparatus could also easily be adapted to any other object; 
human, animal, or machine, and impart the appearance of 
bouncing or jumping of a portion of the object. The move 
ment of the body of the vehicle 140 can also act as a trigger for 
other features of the object including but not limited to turn 
ing on and off lights, or sounds. 
0055 FIG. 21 depicts a vehicle 170 traveling along surface 
172. Forward momentum will carry vehicle 170 with magnet 
174, which is attached to the body or chassis, toward magnet 
176. The orientation of magnets 174 and 176 produce a repel 
lant force, with ample forward momentum the vehicle will 
overcome the repulsive force in horizontal direction, some 
fraction of the momentum will be transferred into vertical 
motion by the repulsive force between the two magnets and 
the vehicle will be forced airborne in a novel manner. 

0056. Manipulation of magnet 176 can enhance the move 
ments of vehicle 170. For example, magnet 176 can be rotated 
about any axis to create various levels of attraction, torque and 
repulsion each causing different reactions by vehicle 170.The 
distance between magnet 176 and surface 172 can also be 
varied to provide various levels of attraction, torque and 
repulsion. Movement of magnet 176 can be generated by 
springs, levers, motors or other mechanical means and can be 
initiated by sensors in surface 172 or vehicle 170, levers or 
release mechanisms triggered by the vehicle or a user. It 
would be obvious to a designer that magnets 174 and 176 
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could also be electromagnets and provide similar effects and 
multiple magnets could be added to vehicle 170 to enhance 
the effect. The vehicle 170 could also easily be adapted to any 
other form; human, animal, or machine. 
0057 FIG. 22 depicts a method to accelerate vehicle 180 
by transferring momentum from an apparatus containing a 
movable magnet 186 through an attractive force between 
magnet 184 and 186. Magnet 186 is moved in any direction, 
pulling vehicle 180 with it along surface. It is apparent that if 
magnets 184 and 186 are aligned in a manner that creates a 
repulsive force, vehicle 180 could be pushed by an apparatus 
that contains magnet 186, which is oriented as shown in the 
figure. 
0.058 FIG. 23 depicts a method to impart novel movement 
to an object 200. Object 200 contains magnets 202 and 204 
that interact with magnets 206 and 208 under surface 210. 
Magnets 206 and 208 can be rotated quickly to switch the 
direction of the magnetic fields and the force between mag 
nets 202 and 206, and 204 and 208 to switch from attractive to 
repulsive, object 200 will jump off surface 210. Rotating 
magnets 206 and 208 again will change the force between 
magnets 202 and 206, and 204 and 208 to switch back to 
attractive causing board 200 to rest on surface 210. Twisting 
magnets 206 and 208 along different axis will cause board 
200 to jump and twist in novel ways. Magnets 206 and 208 
can be manipulated manually, with motors, or Solenoids for 
example, or magnets 206 and 208 can be electromagnets, thus 
allowing their magnetic fields to be altered by changing the 
direction and magnitude of the current flowing through the 
coils. Through practice, a user could learn to cause the object 
200 to move with controlled actions of jumps, flips and twists 
providing entertainment value to the apparatus. A single mag 
net could be mounted in object 200 or additional magnets 
could be placed throughout object 200 to create different 
interaction of the object 200 with one or more magnets under 
surface 210. It would be apparent to a skilled designer of 
consumer products that object 200 can be a variety of objects 
including but not limited to a human oranimal figure, vehicle, 
skateboard, Snowboard, or wakeboard. 
0059 FIG. 24 depicts an alternative method to create 
upward movement of object 200. Object 200 contains mag 
nets 202 and 204 on or under its surface creating an attractive 
force between magnets 214 and 216 within object 212. When 
object 212 is moved to the left, object 200 moves until it 
reaches vertical structure 76, if object 212 continue to move to 
the left, magnets 202 and 204 will line up with magnets 215 
and 217 creating a repulsive force and upward movement. It 
would be apparent to someone skilled in the art of product 
design that any number of magnet sets similar in arrangement 
to a set defined as magnets 202, 214, 215, would produce a 
similar effect. 

0060 FIG. 25 depicts a method to move object 200 
embedded with magnets 202 and 204 forward or backwards 
along Surface 220 utilizing a linear array of magnets 222 
rotatable upon an axis perpendicular to the direction of travel 
of object 200. By rotating magnets 222 the magnetic field is 
alter and object 200 can be flipped or slid resulting in linear 
travel forward or backwards. An operator will require expe 
rience to optimize the speed of object 200, thus increasing the 
entertainment value of the device. Two or more linear arrays 
of magnets 222 could be aligned side by side to produce a 
racing system. Magnet array 222 can be manipulated manu 
ally, with motors, Solenoids, or magnet array 222 can be 
electromagnets allowing their magnetic fields to be altered by 
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changing the direction and magnitude of the current flowing 
through the coils. A single magnet could be mounted in object 
200 or additional magnets could be placed throughout object 
200 to create different interaction of the object 200 with one 
or more magnets under Surface 220. 
0061 FIGS. 26 and 27 depict a method to impart accel 
eration to vehicle 10. Vehicle 10 containing magnet 24 travels 
on surface 220 towards magnet 226. Magnet 226 is mounted 
on an axle in a manner that allows it to spin aroundan axis that 
is perpendicular to the plane of the figures. In the orientation 
depicted in FIG. 26, magnet 226 is positioned slightly coun 
terclockwise of vertical, and there is a mechanism, Such as a 
ratchet, that does not allow it to rotate further in the counter 
clockwise direction. There is a repulsive force between mag 
nets 226 and an adjacent, fixed magnet 228. An attractive 
force exists between magnet 24 and rotatable magnet 226. 
When magnet 226 contained by vehicle 10 passes magnet 226 
(as the vehicle moves from left to right in FIG. 26), the 
attractive force causes magnet 226 to rotate in the clockwise 
direction past vertical. The magnetic field created by magnet 
228 on 226 will cause magnet 226 to rotate rapidly to the 
position depicted in FIG. 27. In the orientation depicted in 
FIG. 27 a repulsive force exists between magnet 24 and 
magnet 226 that causes vehicle 10 to accelerate away from the 
magnet 226. A linear array of magnets 226 and 228 oriented 
in the direction of travel of vehicle 10 will enhance the just 
described acceleration effect on vehicle 10. 

0062 FIG. 28 depicts a method to impart movement to 
object 200. Magnets in magnet array 230 are rotated about 
one or more axes to impart various movements of object 200 
on surface 232. Magnet array 230 can be manipulated manu 
ally, or with motors, Solenoids etc. Also, magnetarray 230 can 
beformed of electromagnets, thereby allowing their magnetic 
fields to be altered by changing the direction and magnitude 
of the current flowing through the coils. A single magnet 
could be mounted in object 200 or additional magnets could 
be placed through out object 200 to create different interac 
tions of object 200 with one or more magnets under surface 
220. 

0063 Levers, buttons, motors or other devices can control 
magnet array 230. Control of magnet array 230 can be by one 
or more users to attempt moving object 200 in a controlled 
manner from one location to another or a goal to score points. 
Magnet array 230 can also be controlled by an automated 
system causing the movement of object 230 to appear ran 
dom. The movement random movement of object 230 can be 
of novel design strictly for appearance, or part of a game 
where players try to capture object 230 with nets, lines hold 
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ing magnets or other means. A multitude of objects 200 can be 
placed on surface 232 and interact with magnet array 230 and 
other objects 200 for an additional novel effect or enhance 
ment of a game to catch objects 200. Surface 232 can be flat 
or have a varied surface elevation to enhance the interaction of 
array 230 and object 200. Surface elevations can be simple 
geometric features or aesthetic Surfaces including but not 
limited to waves in water, mountain peaks, or grass hills. 

1. A levitated-object assembly, comprising: 
an object having a proximal end and a distal end and a first 

magnetic element attached thereto; 
a base; 
Support means for attracting together into contact the base 

and the proximal end of the object; 
the base having two spaced-apart magnet elements carried 

thereon and arranged to repel the first magnetic element 
so that the distal end of the object is levitated relative to 
the base. 

2. The assembly of claim 1 wherein the support means 
includes a Support magnet for magnetically attracting 
together the base and the proximal end of the object. 

3. The assembly of claim 1 wherein in the magnetic polar 
ity of the two spaced apart magnet elements is reversible for 
moving the distal end of the object. 

4. A method of Supporting an object that has a distal end 
and a proximal end so that the distal end is levitated, com 
prising the steps of: 

magnetically attracting the proximal end of the object into 
contact with a base in manner that permits movement of 
the mounted object relative to the base; and 

levitating the distal end of the object. 
5. The method of claim 4 wherein the levitating step 

includes forming a valley-shaped magnetic field for Support 
ing the distal end of the object. 

6. The method of claim 5 wherein the forming step includes 
locating two spaced-apart magnets in the base. 

7. A levitated-object assembly, comprising: 
an object having a proximal end and a distal end and first 

and second spaced-apart magnetic elements attached 
thereto; 

a base; 
Support means for magnetically attracting together into 

contact the base and the proximal end of the object; 
the base having a third magnetic element carried thereon 

and arranged to repel the first and second spaced-apart 
magnetic elements so that the distal end of the object is 
levitated relative to the base. 
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