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3,206,891 
MAGNETICALLY ACTUATED TOY VEHICLE AND 

ROADBED WITH COIL 
Richard R. Adamski, 3943 W. Diversey, Chicago, Ii]. 

Filed .Iune 17, 1963, Ser. No. 233,417 
24 Claims. (Cl. 46-235) 

The present invention relates to a motor apparatus for 
a toy or the like and the following disclosure is offered 
for public dissemination upon the grant of a patent there 
for. 
The present application is a continuation-in-part of 

my prior application, Serial No. 34,989, ?led June 9, 
1960, and now abandoned. 
Numerous devices have 'been used to provide control 

over the propulsion, steering and other power functions 
of a toy vehicle. For example, the common electric 
train principle of energizing the driving motor through 
the metal rails with the power control being maintained 
through the means for energizing the rails. Another ex 
pedient has been to use ?exible wires which trailed from 
the vehicle ‘and permitted controls to be connected to 
those wires to govern the functions of the vehicle. All 
of the prior art devices have one or more of the follow 
ing disadvantages. They do not give the impression of 
realistic operation either because of only minimal func 
tional control or because of non-realistic electrical con 
nections, e.g. wires. They are expensive to manufacture 
and sell. 

Other prior art device-s provide battery power on the 
vehicle with any controls affixed to the vehicle. This may 
permit the powering of the vehicle but does not enable 
any control over that power by an operator when the 
vehicle is in motion. 
The principal object of‘ the present invention is to 

provide a simple, inexpensive power apparatus for a toy 
vehicle or the like. The apparatus requires no electrical 
connections to the vehicle so that it does not limit the 
possibilities of realistic appearance that may be given to 
the vehicle. My invention permits the operation of a 
plurality of motors on the vehicle, one of which for ex 
ample, may be a driving motor, another a steering mo 
tor, etc. 
One of the important features of my invention is that 

a constant remote control may be maintained over the 
operation of the motors on the vehicle. Thus the ve 
hicle may be driven at varying speeds. It may be steered, 
etc. While the operation of the vehicle in most embodi 
ments will be con?ned to a predetermined way, great 
latitude is available with respect to the size, con?gura 
tion, and shape of that way. 
A further advantage of my invention is that it will 

permit the construction of toy vehicles at a cost that in 
most instances will be less than the cost of other powered 
toy vehicles, even those which do not have the con 
trollable functions available through the use of my in 
vention. Its simplicity not only makes it low in cost but 
there is little to get out of order or malfunction. It can 
be set up and operated by children of the ages to which 
toy trains or the like have a great appeal. 

Further objects and advantages will become apparent 
from the following description taken in conjunction with 
the drawings in which: 
FIGURE 1 is a plan view of a toy dump truck chassis 

embodying my invention; 
FIGURE 2 is a section taken at line 2-2 of FIGURE 

1; 
FIGURE 3 is a plan view of a track such as might be 

employed with the embodiment of FIGURE 1 and also 
illustrating a schematic wiring diagram of a power unit; 
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FIGURE 4 is a partial section taken at line 4-4 of 

FIGURE 3; 
FIGURE 5 is a partial view of a sectional form of 

track; 
FIGURE 6 is a front view of another embodiment of a 

toy vehicle incorporating my invention; 
FIGURE 7 is a section as viewed at line 7-7 of FIG 

URE 6; 
FIGURE 8 is a section as viewed at line 8-8 of FIG 

URE 7; 
FIGURE 9 is a schematic wiring diagram of a track 

and power unit such as might be used with the embodi 
ment of FIGURES 6-8; 
FIGURE 10 is a front view of a third embodiment of 

a toy vehicle; 
FIGURE 11 is a section taken at line 11-11 of FIG 

URE 10; 
FIGURE 12 is a schematic diagram of an alternative 

form of steering control; and 
FIGURE 13 is a fragmentary illustration of an alterna 

tive motor. 
FIGURES 1 and 2 illustrate a chassis generally 15 of 

a toy vehicle. In this instance the vehicle has the con 
?guration of a dump truck. A chassis generally 15 in-. 
cludes a pair of dirigible front wheels 16 rotatably mount 
ed on stub axles 17 secured to sleeves 18 which are ro~ 
tatably attached to the chassis bed 19 by kingpins 20. 
Steering arms 21 are secured to sleeves 18 and each are 
pivotally attached to a crossbar 22. 
On bed 19 between the two front wheels is a boss 24 

in which is rotatably mounted a shaft 25. At the upper 
end of shaft 25 an arm 26 is secured to the shaft with the 
other end of the arm 26 being pivotally attached to the 
center of crossbar 22 by a pin 27. A permanent magnet 
28, having a north pole at one end and a south pole at 
the other, is attached at one end thereof to the bottom 
end of shaft 25. From the foregoing description it will 
be apparent that any turning of magnet 28 about the axis 
of shaft 25 will correspondingly turn the dirigible wheels 
16. 
Extending across the rear of bed 19 is a shaft 30. A 

pair ‘of wheels 31 are rotatably mounted on shaft 30. 
Also pivotally mounted on shaft 30 are a pair of lugs 32 
which are secured to the bottom of a dump body 33. 
On the underside of the rear of the chassis 15 is the 

drive motor generally 35. It comprises a permanent 
magnet 36 secured in a ring 37. One end of the magnet 
beyond ring 37 is a north pole and the other end of the 
magnet beyond the opposite end of ring 37 is a south 
pole. A shaft 38 is secured to the upper side of ring 37 
and is suitably journaled in bed 19. The upper end of 
this shaft is headed to hold the drive motor in place. A 
crossbar 39 is secured to the bottom of the forward end 
of ring 37. At the opposite ends of crossbar 39 are driv 
ing feet 40. These are formed of spring wire with one 
end being secured to crossbar 39 and the other end being 
somewhat pointed to form what might be called a tooth. 
A pair of spaced lugs 42 project from the top side of 

ring 37. A spring wire 43 is affixed to lugs 42 and ex 
tends forwardly under bed 19. Adjacent the forward 
end of wire 43 it extends through an opening in a lug 
44 projecting downwardly from the bottom of bed 19. 
As will be apparent from the subsequent description of 
the operation of my invention, wire 43 and its mounting 
between pivoting magnet 36 and lug 44, forms a means 
to impart a simple harmonic pivotal movement to the 
drive motor, e.g. to tune the magnet to have a given 
natural frequency of vibration. 

Forwardly of drive motor 35 is a similar motor, gen 
erally 46, which raises and lowers the dump body 33. 
Motor 46 comprises a permanent magnet 47 mounted 
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in a ring 48. Ring 48 is secured to the bottom end of 
a shaft 49 journaled in a boss 50 on bed 19. A bent 
portion of shaft 49 forms an arm 51 and a depending 
?nger 52. Secured to ?nger 52 is a spring 53 which is 
a driving member of a ratchet drive and cooperates with 
a ratchet wheel 54. 
Wheel 54 is secured to a shaft 56 journaled in a post 

57 extending from the top side of bed 19. Wheel 54 
projects through an opening 58 in bed 19. Opening 58 
is sufficiently large to permit the rotation of wheel 54 
as well as the rotation of ?nger 59 secured to one side 
of the wheel. When wheel 54 rotates 180 degrees from 
the position illustrated in FIGURES 1 and 2, ?nger 59 
pushes upwardly on a ledge 60 at the forward end of 
dump body 33 so as to raise the dump body to the posi 
tion illustrated in dotted lines in FIGURE 2. With a 
second 180 degree rotation of wheel 54 ?nger 59 returns 
to the position illustrated in FIGURES 1 and 2 allowing 
dump body 33 to pivot back downwardly to the full line 
position in FIGURE 2. 

Motor 46 includes a pair of lugs 62 extending from 
ring 48. A spring wire 63 is attached to lugs 62 and 
extends through a lug 64 projecting downwardly from 
bed 19. 
FIGURES 3 and 4 illustrate an embodiment of the 

way and energizing coils that might be used in connec 
tion with the embodiment of FIGURES 1 and 2. This 
comprises a board generally 76 which might be of mold 
ed plastic, ?berboard, etc. The upper face of the board 
forms ways over which the toy vehicle, as represented 
by chassis 15, can move. The center line of these ways 
is de?ned by guide strips or wires 67 and 68 formed of 
a magnetic material. For example, the guide wires 67 
and 68 may be soft iron wire. 
As best seen in FIGURE 4, surrounding the guide 

wires 67 and 68 are electrical coils 69 and 70, respec 
tively. Each of coils 69 and 70 are wound from a con 
tinuous length of an insulated conductor, e.g. varnished 
copper wire. Suitable covers 71 and 72 are employed 
about the coils 69 and 70, respectively, to hold the coils 
in shape and secured to the bottom of board 76. 
The two ends of coil 69 terminate in conductors 74 

and 75. Similarly the two ends of coil 70 terminate in 
conductors 76 and 77. As will be apparent from the 
following description, various modes of connection may 
be employed to energize the coils, one of which is illus 
trated in FIGURE 3. In this embodiment conductors 
74 and 76 are connected together by Wire 78. Also con 
nected to wire 78 is one side of a battery 79, a rheo 
stat 80 and a rheostat 81. One side of a pair of mo 
mentary push button switches 82 and 83 is connected to 
the other side of battery 79 by a wire 84. A wire 85 
connects the opposite side of switch 82 to conductor 77 
and to one side of a condenser 86. A wire 87 connects 
the opposite side of switch 83 to a condenser 88 and to 
conductor 75. The contact arms of a pair of ganged, 
three-positon, switches 90 and 91 are connected together 
by a wire 92 which also connects to the opposite side 
of condensers 86 and 88. 
Each of switches 90 and 91 have three contacts 90a, 

90b and 90c and 91a, 91b and 910, respectively. The 
two contacts 90c and 91c are used for the “off” posi 
tion. Contact 90b is connected by a wire 93 to a source 
of alternating current 94. Similarly, contact 91a is con 
nected by a wire 95 to a second alternating current gen 
erator 96. The two alternating current generators 94 
and 96 may be identical except for the fact that they 
generate currents of different frequencies. For example, 
generator 94 may be a 200 cycle-per-second generator, 
while generator 96 may be a 60-cycle generator. The 
other output leads of generators 94 and 96 are con 
nected by wires 97 and 98 to the variable contact arms 
of rheostats 80 and 81, respectively. 

Motors 35 and 46 are adjusted or tuned at the time of 
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manufacture to operate at different frequencies. For ex 
ample, if a ZOO-cycle generator 94 and a 60-cycle gen 
erator 96 are to be employed, one of the motors, say for 
example motor 46, would be produced to operate at a 
ZOO-cycle simple harmonic frequency while the other 
motor 35 would be produced to operate at a 60-cycle 
simple harmonic frequency. This frequency control is 
set by the unsupported lengths of the simple harmonic 
resonance means provided by Wires 43 and 63. For ex 
ample, the unsupported length of spring wire 63 between 
lug 64 and the adjacent lug 62 will determine the natural 
harmonic frequency of pivotal movement of the motor 
46 about shaft 49, assuming that all other factors such 
as the inertia of the magnet, etc., are constant. By length 
ening or shortening the unsupported length of wire 63 
this natural harmonic frequency may be adjusted. In 
actual production lugs 44 and 64 would be so positioned 
on bed 19 as to give the desired resonant frequency for 
motors 35 and 46, respectively, when they were assem 
bled. 
With chassis 15 positioned over coil 69 as illustrated 

in FIGURE 3 and rheostat 81 set to supply substantial 
power from generator 96 to coil 69, the motor in reso 
nance with generator 96 will be actuated. In the combina 
tion suggested this would be motor 35. 
As pictured in FIGURE 4, the alternating current 

passing through coils 69 and 70 will set up a generally 
oval magnetic ?eld about the coils, which ?eld at the top 
has a relatively horizontal ?ux portion which will inter 
sect magnet 36 of motor 35. With the current flowing 
in one direction through coil 69 during one-half of the 
alternating cycle, the ?ux in the top portion of the mag 
netic ?eld will be in one direction transverse to magnet 
36. In cross section as viewed in FIGURE 4, this ?ux 
portion is normal to the pivotal axis of the magnet as de 
?ned by shaft 38. This flux portion will tend to urge 
the permanent magnet 36 to pivot in one direction about 
shaft 38. During the second half of this cycle when the 
current is ?owing the other way the polarity of the flux 
of the magnet ?eld about coil 69 will be reversed. As a 
result magnet 36 will tend to rotate in the opposite direc~ 
tion about shaft 38 during the second half of the cycle. 
The pivotal movement of the motor is illustrated in dot 
ted lines in FIGURE 8 with respect to motor 46. 
Without the simple harmonic control means provided 

by spring 43 the rotational impulses on magnet 36 as a 
result of this changing magnetic ?eld would have no 
utilizable effect. However, spring 43 provides the struc 
ture of motor 35 with a natural harmonic vibrational 
frequency. While other factors such as the weight of 
the magnet, etc., also will affect the determination of this 
frequency, these other factors initially are constant with 
the adjustment (or tuning) to de?ne the natural harmonic 
frequency being determined by the unsupported length of 
spring 43. 
When a series of impulses are applied to motor 35 by 

the changing magnetic ?eld about coil 69 which impulses 
are timed so as to conform to the natural vibrational 
frequency of the motor 35, a cyclic pivotal movement, of 
the magnet 36 about shaft 38, of wide amplitude will 
be achieved. It is this wide amplitude, movement ob 
tained by the resonance between the magnetic ?eld about 
coil 69 and the simple harmonic frequency of motor 35 
that are utilized for powering the vehicle. In the absence 
of resonance insu?icient motion is obtained to be usable. 
While resonance must be obtained, the exact center of 
resonance is not critical and some variance in the un 
supported length of spring 43 can be tolerated without 
substantially impairing the operation of motor 35. 
The speci?c unsupported length of a spring to tune a 

particular motor to a given alternating current frequency 
is easily determined empirically. For example, if it were 
desired to ascertain just where lug 44 should be positioned 
with respect to the adjacent lug 42 to tune motor 35 to 
operate at 60 cycles, it is only necessary to disengage lug‘ 
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44 from chassis bed 19 and, with magnet 36 positioned 
over a coil 69 energized by a 60-cycle alternating current, 
to slide lug 44 back and forth along wire 43. The am 
plitude of oscillatory vibration of magnet 36 about shaft 
38 will change noticeably as the tuning point is reached 
and passed. When the point along wire 43 at which the 
magnet 36 oscillates the greatest is determined that sig 
ni?es the tuning of the motor 35. Lug 44 then should 
be secured to bed 19 so that it will have the same position 
along wire 43 as was determined by the tuning operation. 
As magnet 36 pivots back and forth about shaft 38 

driving members 40 will be reciprocated forward and 
backward (along an arcuate path) with respect to chassis 
15. During the forward stroke the teeth at the bottom 
end of the driving members will slide over the surface 
of board 66. However, during the rearward stroke the 
teeth will engage the upper surface of board 66 to propel 
the chassis 15 forwardly. 
As viewed in FIGURE 3 a chassis 15, when guided as 

hereinafter described, will be driven in a clockwise direc 
tion in a circle straddling coil 69. The steering of the 
chassis 15 about this circle is achieved by magnet 28 
which will follow guide wire 67 to which it is attracted. 
Magnet 28 is not affected by the alternating magnetic 
?eld about coil 69 to an extent su?icient to disturb its 
attraction for guide wire 67. 

If it is desired to turn the chassis 15 over onto coil 70, 
the operator waits until the chassis is about in the posi 
tion illustrated in FIGURE 3. At this instant switch 
83 is closed momentarily. Switch 83 causes a ?ow of 
direct current from battery 79 through coil 69. The 
direct current will set up a non-alternating magnetic 
?eld about coil 69 conforming in shape to the ?eld 
illustrated in FIGURE 4. Assuming that magnet 28 is 
mounted so that the front end is a north pole and the 
back end (at shaft 25) is a south pole, the magnetic ?eld 
about coil 69 should be such that the ?ux as viewed in 
FIGURE 4 has the effect of a south pole on the left side 
and a north pole on the right side. This will turn mag 
net 28 to the dotted line position illustrated in FIGURE 
3 and cause the chassis 15 to be steered away from coil 
69 and towards coil 70. Should chassis 15 be steered 
in the opposite direction (toward the axis of the circle 
de?ned by guide wire 67) this can be corrected by re 
versing the connections of battery 79 from those illus 
trated in FIGURE 3. The direct current from battery 
79 is isolated from generators 94 and 96 by condenser 88. 
Of course, condenser 88 does not obstruct the ?ow of 
alternating current from the generators to coil 69. 

Coil 70 will be energized through condenser 86. As 
chassis 15 arrives over coil 70, magnet 28 will pick up 
guide wire 68 and steer the chassis along coil 70. As soon 
as motor 35 arrives over coil 70 it will again be energized 
to continue driving the car. To return the chassis from 
coil 70 to coil 69, switch 82 will be closed momentarily 
when the chassis 15 is approaching the area indicated by 
section line 4—4 so as to cause steering magnet 28 to 
turn the chassis over towards coil 69. 

If the upper surface of board 66 is relatively hard, as 
for example, a pressed ?berboard, it is desirable to have 
the ways along which the chassis will run, de?ned by a 
plurality of transverse ridges such as those indicated at 
100 in FIGURE 2. These ridges have been illustrated 
in somewhat enlarged form in this ?gure so that they will 
be apparent. They need not be as high as those illus 
trated. The ridges should extend the full width of the 
distance between driving members 40 since their purpose 
is to provide engagement of the driving members 40 with 
the surface of board 66. The ridges should be spaced 
from each other approximately two-thirds of the maximum 
amplitude of the forward and reverse movement of driv 
ing members 40 so as to permit the motor 35 to develop 
its full pivotal vibration and to build up its momentum 
much as in a ?ywheel. In other embodiments the ends 
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8 
of the driving members 40, instead of being pointed, might 
have small rubber feet thereon. 
To raise the dump body 33 the ganged switches 90 and 

91 would be turned to reposition the switch arms on con 
tacts 90b and 911), respectively. This would disconnect 
generator 96 from the two coils 69 and 70 and at the 
same time would connect generator 94 to those two coils. 
Rheostat 80 would be adjusted to provide su?icient ?ux 
about coils 69 and 70 to start the pivotal reciprocation 
of magnet 47 of motor 46. Motor 35 of course would 
not operate because it would not be synchronized with 
the frequency of generator 94. 
The vibration of motor 46 would move ratchet tooth 

53 back and forth along ratchet wheel 54, thus rotating 
the wheel and raising ?nger 59 to lift the dump body 33 
as illustrated in dotted lines in FIGURE 2. At the raised 
position the dumping could be halted either by shutting 
off motor 46 with rheostat 80 or by moving switch 90 
(and 91) to contacts 900 and 910, respectively, at which 
time both motors would be de-energized. Dump body 
33 could be lowered by again energizing motor 46 to ro 
tate ratchet wheel 54 at an additional 180 degrees. 

It will be apparent that a motor, e.g., 46, and ratchet 
mechanism, e.g., 53, 54, could be used in numerous ap 
plications in a toy or the like to achieve a rotary motion. 
As a matter of fact such a mechanism could be connected 
to one of the wheels, e.g., 31, to propel the vehicle. The 
ratchet teeth can be on a side of the ratchet wheel as 
illustrated, or could be about the periphery of the wheel. 
FIGURE 5 illustrates one of the various types of al 

ternative tracks that would be apparent to one skilled in 
the art from the foregoing description of my invention. 
In this embodiment the track is formed of molded plastic 
with the coils and guide wires embedded therein. The 
plastic is ?exible so that curves may be formed merely 
by bending the track. Similarly, the track might be su 
perelevated around the curves. Two sections are illus 
trated in FIGURE 5 : one an end section 105 which forms 
a loop to turn the vehicle around, the second is one of a 
series of straight sections generally 106, which of course 
might be curved by flexing as previously mentioned. 
Section 105 has a coil 107 embedded therein. Along the 
portion of the coil that is used as a way is a centered 
guide wire 108 of magnetic material. The two ends of 
the coil 107 are connected to electrical sockets 109. 

Section 106 has a coil 110 embedded therein with guide 
wires 111 and 112 extending down the elongated parallel 
sides of coil 110. Along a side of straight section 106 
are a pair of binding posts 114 and 115 to which wires 78 
and 85 (or 78 and 87) of FIGURE 3 may be connected. 
A feed wire 116 is connected to binding post 114 and to 
a plug 117 on the end of section 106. One end of coil 
110 also is connected to plug 117. A feed wire 118 simi 
larly is connected to binding post 115 and plug 119. The 
other end of coil 110 is connected to plug 119 also. 

It will be apparent that the alternating electric current 
supplied to binding posts 114 and 115 will feed coil 110 
as well as coil 107 through the plug and socket connec 
tions between the two sections. Additional sections (not 
shown) may similarly be connected to the opposite end of 
section 106. The use of plug and socket connections will 
be apparent to one skilled in the art and additional recital 
of details and variations thereof is unnecessary in the light 
of the foregoing. 
Assuming that chassis 15 were running to the left along 

guide wire 111, magnet 28 upon reaching the left end of 
the guide wire would immediately be attracted by the ad 
jacent end of guide wire 108. The chassis 15 thereupon 
would be guided around the loop de?ned by guide wire 
108 and upon reaching the lower end of that guide wire, 
as viewed in FIGURE 5, magnet 28 would be attracted by 
the end of guide wire 112 and the chassis would there 
upon proceed to the right along the way de?ned by guide 
wire 112. 
The particular form of track will depend upon the 
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preferences of manufacturer and user. If the track is in 
the form of a single way or loop, whether circular, oval 
or otherwise, it is not necessary that the steering element 
28 of chassis 15 be a magnet. For example, assume that 
chassis 15 is to run only on the way de?ne by coil 69 of 
FIGURE 3. In that case the chassis 15 will be steered 
along this coil even though the steering element 28 is 
formed of unmagnetized soft iron. With alternating 
current ?owing through coil 69 as previously described 
a soft iron element positioned as is magnet 28 on chassis 
15 will remain centered in the magnetic ?eld set up about 
coil 69. Thus the soft iron element 28 will follow that 
magnetic ?eld and steer the dirigible wheels 16 so as to 
follow that magnetic path. 
FIGURES 6-9 llustrate an alternatively steered vehicle 

in which the steering is performed by a motor of my 
invention with no guide wire being used along the way to 
control the path of the vehicle as was the case with the 
embodiment of FIGURES 1-3. In this embodiment 
there is a vehicle chassis generally 122 comprising a chas 
sis bed 123. At the rear of bed 123 is a drive motor gen 
erally 35' which is identical with the motor 35 in the 
embodiment of FIGURES 1 and 2 except that shaft 38’ 
is journaled in an externally threaded sleeve 124 attached 
to bed 123 by nuts 125. This form of mounting permits 
some vertical adjustment of motor 35'. The parts of 
motor 35’ that correspond to the parts of motor 35 have 
been given the same numbers except with a prime there 
after in FIGURES 6-8. 
Rear wheels 126 are journaled on an axle 127 secured 

to lugs 128. Lugs 128 in turn are attached to bed 123. 
At the front of chassis 122 are dirigible wheels 130 rotata 
bly mounted on stub axles 131. Axles 131 and steering 
arms 132 are secured to sleeves 133. Pivotally secured 
to steering arms 132 is a steering crossbar 134. Sleeves 
133 are journaled on kingpins 135. 

Projecting upwardly from crossbar 134 is a post 137. 
Extending forwardly from crossbar 134 is a bracket 138. 
A spring 139 connects bracket 138 and a post 140 on bed 
123. Spring 139 is a tension spring and normally holds 
the wheels 130 in the full line position illustrated in FIG 
URE 8. 

Forwardly of motor 35' is a motor 46' which generally 
corresponds to motor 46 of FIGURES 1 and 2 and com 
prises a permanent magnet 57', a mounting ring 48’ hav 
ing a pair of lugs 62’ thereon, a synchronizing spring 63’ 
mounted between lugs 62' and 64’. Extending upwardly 
from ring 46' is a shaft 142 which is journaled in a sleeve 
143. Sleeve 143 is threaded externally and held to bed 
123 by nuts 144. The upper end of shaft 142 is bent 
horizontally to form a steering arm 145 which is posi 
tioned to push against post 147 to steer the vehicle in 
conjunction with spring 139. 
FIGURE 9 schematically illustrates the type of way 

and the power means for driving and steering chassis 122. 
A coil generally 147 is employed which de?nes an elon 
gated way and which is relatively wide compared with 
the coils 69 and 70 of FIGURE 3. No guide wire is em 
ployed. A suitable supporting surface 148 (FIGURES 6 
and 7) is provided above coil 147 to support the wheels 
of the vehicle. The two ends of the coil 147 are con 
nected to wires 149 and 150. Alternating current genera 
tor 94’, rheostat 80’ and a single pole double throw switch 
151 are connected in series between wires 149 and 150, as 
are alternating current generator 96', rheostat 81’ and a 
single pole double throw switch 152. Generators 94’ and 
96' and rheostats 80’ and 81' correspond to generators 
94 and 96 and rheostats 8t} and 81, respectively, of FIG 
URE 3. 

In the operation of this embodiment, motors 35' and 
46' are energized simultaneously. This of course is done 
by closing switches 151 and 152 and positioning rheo 
stats 80' and 81' so as to apply two alternating currents 
of different frequencies to coil 147. Generator 94’ ap 
plies a 200 cycle alternating current to coil 147 to ener 
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8 
gize motor 46'. Generator 96' creates a 60~cycle alter 
nating current to coil 147 to energize motor 35’. Motor 
35' will drive the vehicle forward in the same manner as 
described with respect to motor 35 of FIGURES 1 and 2. 
Motor 46' will pivot back and forth about the axis of 

shaft 142 somewhat in the form illustrated in dotted lines 
in FIGURE 8. The magnitude of the vibrations will be 
dependent upon the strength of the magnetic ?eld with 
which motor 46’ is synchronized-—in the described em 
bodiment the 200-cycle magnetic ?eld produced by gen 
erator 94’. Thus, the strength of this magnetic ?eld will 
be governed by the adjustment of rheostat 80'. The 
stronger the current, the greater the magnetic ?eld, and 
the greater will be the amplitude of the pivotal move 
ment of motor 46' about the axis of shaft 142. Converse 
ly, the smaller the current passed by rheostat 80' the weak 
er will be the magnetic ?eld and the smaller the amplitude 
of the vibrations of motor 46' about shaft 142. 
The clockwise movements of motor 46' (as viewed in 

FIGURE 8) Will push against post 137 extending spring 
139 and turning wheels 130 towards the position illus 
trated in dotted lines in FIGURE 8. The counter-clock 
wise pivotal movements of motor 46' will be so fast that 
spring 139 will not have an opportunity to return wheels 
130 to the full line position illustrated in that ?gure. 
Thus, post 137 and wheels 130, will tend to maintain the 
position determined by the maximum clockwise pivotal 
movement of motor 46’. 

Since this maximum amplitude of clockwise pivotal 
movement will be determined by the strength of the mag 
netic ?eld from generator 94’ the extent to which wheels 
130 are turned from the full line position of FIGURE 8, 
toward the position illustrated in dotted lines, will be de 
termined by the setting of rheostat 80’. Thus, by turning 
rheostat 80’ in one direction, dirigible wheels 130 may be 
turned one way while a reverse turning movement of reso 
stat 80’ will turn wheels 130 in the opposite direction. 
From the foregoing it will be seen that chassis 122, while 

moving lengthwise along the way de?ned by coil 147, may 
be steered from one side to the other side of the way 
under the control of rheostat 80’. Of course, once the 
vehicle is allowed to move outside the magnetic ?eld en 
circling coil 147, steering control will be lost and the 
drive motor 35' similarly will be de-energized. 
FIGURES 10 and 11 show a further modi?cation of the 

use of my invention in a toy vehicle. In this embodiment 
there is a chassis, generally 155, having a chassis bed 156. 
At the rear of the chassis bed 156 an axle 157 is secured 
to mounting lugs 158. Journaled on the ends of axle 157 
are a pair of wheels 159. 
At the forward end of chassis bed 156 are a pair of 

caster mounted wheels 161 rotatably positioned on stub 
axles 162. Axles 162 are a?ixed to arms 163 adjacent the 
rear end thereof. The forward end of the arms 163 are 
af?xed to sleeves 164. Sleeves 164 are journaled on king 
pins 165 mounted in yokes 166 secured to the front of 
bed 156. A connecting rod 167 is pivotally mounted on 
pins 168 secured to the top of the rearward portion of 
arms 163 so that wheels 161 will turn together. It might 
be noted that the form of the mounting of the wheels 161 
is what might be termed a caster mounting. 

In the middle of the forward portion of bed 156 is an 
opening 171. At each side of this opening is an upright 
post 172 secured to bed 156. A motor generally 173 is 
pivotally mounted on posts 172. 
The motor 173 comprises a permanent magnet 174 se 

cured in a non-magnetic mounting sleeve 175. Stub shafts 
176 are secured to and project from each side of sleeve 
175 with the shafts being pivotally mounted in posts 172. 

Extending rearwardly from sleeve 175 is an arm 178. 
A spring 179 has one end thereof hooked into an opening 
180 in the extending end of arm 178. The other end of 
spring 179 is a?ixed to a mounting block 181 secured to 
bed 156. 
Arms 183 extend downwardly from shafts 176 and have 
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outwardly projecting ?ngers 184 on the lower end thereof. 
Pusher members 185 are secured to ?ngers 184. Pusher 
members 185 are formed of spring wire and have teeth 186 
at the bottom end thereof. 
The embodiment of FIGURES 10 and 11 is operated 

on a track which in plan view could have substantially 
the appearance of the track in FIGURE 5. As seen par 
ticularly in FIGURE 10 the track has a supporting surface 
190 over which the wheels 159 and 161 may travel. Below 
the supporting surface 190 is an elongated coil, generally 
191. However, the coil 191 is formed of two spaced sec 
tions 192 and 193. Between the spaced sections and de 
?ning the way along which the coil 191 extends is a guide 
wire 194. Wire 194 is of magnetic material such as, for 
example, soft iron. 

10 

When the conductors forming coil 191 are energized by ' 
an alternating current generator a magnetic ?eld having a 
pair of generally vertical loops about each of sections 192 
and 193, respectively, is formed. Thus, in a vertical plane 
parallel to and intersecting guide wire 194 the central por 
tions of the ?ux from sections 192 and 193 are generally 
vertical, normal to the axis of shafts 176 about which the 
motor pivots. These portions are seen generally vertical 
through the air gap between sections 192 and 193 as 
viewed in FIGURE 10. They are normal to the pivotal 
axis of the motor. The polarity of this ?ux of course will 
reverse during each half cycle of the alternating current. 
The constantly reversing ?ux provides impulses tending 

to urge magnet 174 to pivot up and down about shafts 
176 as illustrated in dotted lines in FIGURE 11. Without 
the motor 173 having a natural vibration frequency in 
resonance with the frequency of the alternating current 
there would be little physical effect on the motor. How 
ever, spring 179 is of such characteristics as to give the 
motor 173 a simple harmonic frequency equal to the 
frequency of the alternating current generator that is con 
nected to coil 191. Thus, there is very substantial pivotal 
oscillation of magnet 174 about shafts 176 which is shown 
slightly exaggerated in dotted lines in FIGURE 11. This 
pivotal movement moves the pusher members 185 for 
wardly and back with the teeth 186 engaging the surface 
190 during the rearward portion of this movement. The 
chassis 155 thus is propelled forwardly. 

Interestingly enough with the caster mounting of the 
wheels 161 chassis 155 will follow guide wire 194 even 
in the absence of any special steering mechanism. It is 
believed that this is due to the fact that during the times 
of zero magnetic ?ux from coil 191 (which occurs twice 
each cycle) magnet 174 is attracted to guide wire 194 to 
maintain the magnet 174, and thus the chassis 155, cen 
tered over a length of guide wire 194. When a curve is 
encountered the portion of the chassis occupied by the 
length of magnet 174 tends to remain centered over the 
guide wire and the caster mounting of the front wheels 
causes them to turn so that the chassis negotiates the 
curve. 

It might be mentioned that with a horizontally vibrat 
ing drive motor such as motor 35' in FIGURE 8 posi 
tioned in the same general longitudinal position on the 
chassis as is motor 173 of FIGURE 11 will also follow 
a guide wire if the chassis has caster mounted wheels, 
even though there are no special steering controls on 
those wheels. However, it will not follow a guide wire 
as satisfactorily as will a vertically vibrating motor such 
as that illustrated in FIGURES 10 and 11. 
FIGURE 12 is a schematic illustration of a steering 

control apparatus for use with a vehicle such as that illus 
trated in FIGURES 1 and 2, employing a propulsion motor 
35 and a steering magnet 28 operatively connected to diri 
gible wheels 16. In the FIGURE 12 embodiment, the 
way is de?ned by coil 147 which would correspond to coil 
147 described in connection with FIGURES 6, 7 and 9. 
One end of coil 147 is connected by a wire 200 to a varia 
ble tap 201 of step-down transformer 202. Transformer 
202 is adapted, as by means of plug 203, to be energized 
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by a suitable source of electricity such as the ordinary 
house wiring outlets, i.e. mains. 
The other side of coil 147 is connected by means of a 

wire 205 to movable contact 206 of a resistor, i.e. imped 
ance, 207. One end of resistor 207 is connected to the 
untapped end of the transformer secondary through a rec 
ti?er 208. The other end of resistor 207 is connected 
to the same point on the transformer secondary through 
recti?er 209. It will be noted from the schematic diagram 
that the two recti?ers 208 and 209 are reversed as respects 
each other insofar as their connection between the trans 
former and the resistor contact 206 are concerned. Thus 
with the alternating current supplied by transformer 202 
from the source of power, the current will ?ow through 
recti?er 208 during one half cycle and through recti?er 
209 during the other half cycle. Recti?ers 208 and 209 
might be referred to as gates, each of which opens to per— 
mit the flow of current only in one direction. The cur 
rent which passes through recti?er 208 will flow through 
portion 207’ of resistor 207 as well as through coil 147. 
Conversely the current that ?ows through recti?er 209 
will ?ow through resistor portion 207" as well as through 
coil 147. 

If movable contact 206 is set midway on resistor 207 
so that the resistance in portion 207’ of the resistor equals 
the resistance in the portion 207" thereof, then, for all 
practical purposes, the amount of current ?ow through coil 
147 during the half cycles of one polarity will be equal to 
the current ?ow through coil 147 during the half cycles of 
the opposite polarity. The result will be that the mag— 
netic ?ux of one polarity created about coil 147 during 
one half cycle of current ?ow will be equal to the magnetic 
?ux of the opposite polarity created about coil 147 during 
the reverse current ?ow. With a steering magnet of the 
type illustrated in FIGURES 1 and 2, the magnet will as 
sume a position at which its longitudinal axis (from pole 
to pole)) is transverse to the magnetic flux when the ?uxes 
of opposite polarity are of equal strength. 
Thus with the magnet connected to the dirigible Wheels 

16 in a manner such that the wheels are straight when 
the magnet is parallel to the length of the way (trans 
versely to the ?ux) as is the structure of FIGURES 1 and 
2, the vehicle will proceed straight down the way so long 
as the currents in the two half cycles are equal. As a 
matter of fact, the momentum and inertia are such that 
should the vehicle not be steered as hereinafter described, 
it will run off the ends of the way as it reaches the curved 
ends from either of the straightaway portions illustrated 
in FIGURE 12. The propulsion of the car corresponds 
to that previously described, namely, the alternating flux 
of the magnetic ?eld corresponds to the natural vibrational 
frequency of motor 35 and causes the motor to vibrate 
and propel the vehicle. 
With a repositioning of movable contact 206, the rela 

tive resistance in portions 207’ and 207" of the resistor 
are changed with respect to each other. For example, 
assume that contact arm 206 is turned clockwise from the 
position illustrated in FIGURE 12, i.e. the contact is 
moved to the left. At the new position of the contact 
arm, the resistance in the portion 207' is relatively large 
as compared to the resistance in the portion 207". Thus 
at the time when current is ?owing through recti?er 208, 
there will be a comparatively large voltage drop, IR drop, 
across resistor 207 and the actual power applied to coil 
147 will be correspondingly smaller. During the times 
when current flows through recti?er 209 and thus through 
portion 207" of the resistor, the voltage drop across the 
resistor will be comparatively small and the power applied 
to coil 147 will be correspondingly large. The result is 
that during the half cycles of one polarity, a comparatively 
large magnetic flux of one polarity will be set up about coil 
147. During the half cycles of opposite polarity, the 
magnetic ?ux of the opposite polarity set up about coil 
147 will be comparatively small. 
With such a situation existing in a relatively steady state, 
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i.e. more than just a few alternations, steering magnet 28 
is urged about its pivot in a direction predetermined by the 
polarities of the comparatively large and small magnetic 
?uxes. When movable contact 206 is turned to the other 
end of resistor 207, i.e. the right end in FIGURE 12, the 
relative voltage drop across the two portions 207' and 
207" of resistor 207 are reversed, and the relative power 
applied to coil 147 during the two half cycles is reversed, 
with the result that the relative strengths of the two polar 
ities of the magnetic ?eld about coil 147 are reversed. 
Steering magnet 28 thereby is urged in the opposite direc 
tion. Of course as steering magnet 23 is urged, and 
turned, in one direction or the other, the dirigible wheels 
16 are correspondingly turned. Motor 35 will continue 
to effectively propel the vehicle despite the change in 
position of variable contact 206 on resistor 207. 
With movable contact 206 operatively connected to a 

simulated steering wheel, a person can have the pleasure 
of steering the vehicle as it moves along the way de?ned 
by coil 147. As the vehicle approaches one of the 
curved ends, the steering wheel must be turned to reposi 
tion contact arm 206 and cause the car to follow the way 
about the curved end. Upon again reaching the straight 
away, contact arm 206 is centered and the vehicle will re 
sume a straight course. Assuming that the width of the 
way, as measured between the inner and outer wires de 
?ning one side therof, is substantially greater than the 
width of the car, the car may be steered back and forth 
across that width so long as the major component of the 
movement of the ear is longitudinally of the way (and thus 
the longitudinal axis of the car is not too far displaced 
from the longitudinal axis of the way) and thus the rela 
tionship of the magnetic ?ux and the positions of the mag 
nets are such that there is an effective action. Tap 201 
on the transformer secondary is provided as a speed con 
trol. It of course could be connected to simulated throt 
tle to enable the user to have the feeling of speed as well 
as directional control of a simulated vehicle. 

It will be apparent to those skilled in the electrical art 
from the foregoing that other means may be employed to 
control the strength of the half cycles of current through 
coil 147. Thus two controlled solid state recti?ers could 
be employed and connected so that each passes a half cycle 
of current of a polarity opposite that of the other. Thyra 
trons could be simliarly employed. In either instance the 
relative levels at which the recti?ers commenced passing 
current could be adjusted to enable the currents in the two 
half cycles to be varied, thus varying the relative strengths 
of the magnetic ?uxes of opposite polarity resulting from 
the two half cycles of current. While each of the “gates” 
provided by recti?ers 208 and 209 are opened to permit 
substantially a complete half cycle of current ?ow, the 
gate provided by a thyratron or controlled recti?er could 
be opened only part way to permit a limited or controlled 
current ?ow. 
FIGURE 13 illustrates an alternative form of motor 

embodying a magnet 212 mounted. on a gimbal 213. 
Gimbal 213 includes a shaft 214 journaled and supported 
by .a bearing 215. Magnet 212 is journaled on pins 216 
of yolk 217 of the gimbal. A spring 219 is connected to 
magnet 212 and to a suitable ?xed support 220. A ratchet 
tooth 221 is connected to shaft 214 by ratchet arm 222. 
A ratchet tooth 223 is connected to magnet 212 by ratchet 
arm 224». Ratchet teeth 221 and 223 engage a ratchet 
wheel 225 rotatably mounted by a shaft 226. 
The vibrational system made up primarily of the mass 

of magnet 212 and the restoring force supplied by spring 
219 will have a natural resonant frequency of vibration. 
When a magnetic ?eld of that frequency is applied to mag 
net 212, it of course will commence to vibrate as pre 
viously described herein. If the magnetic ?eld as applied 
to magnet 212 is substantially vertical as viewed in FIG 
URE 13, the primary, if not complete, vibrational move 
ment of magnet 212 will be in a vertical direction, i.e. 
about the horizontal axis de?ned by pins 216. Similarly 
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if the magnetic ?eld is primarily only horizontal, the mag 
net will vibrate in a horizontal direction about the ver 
tical axis de?ned by shaft 214. 

‘In the former instance ratchet tooth 223 will move 
vertically along ratchet wheel 225 rotating the wheel in 
the direction shown by arrow 227. In the latter instance, 
ratchet tooth 221 will move horizontally approximately 
across the top of ratchet wheel 225 creating movement 
in the same direction. Should the magnetic ?ux be at an 
angle with respect to the horizontal and vertical, the mag 
net 212 will correspondingly move in the gimbal mount 
ing. In the latter instance the rotation of wheel 225 
will be governed more or less by both of ratchet teeth 
221 and 223, depending upon the exact angle of the mag 
netic ?eld. In some instances it may assist in operating 
the ratchet wheel to position shaft 226 at a 45 degree 
angle between the axes of pins 216 and of shaft 214. 
The ratchet mechanism of FIGURE 13 could be used to 

operate various desired mechanisms on toys or the like. 
For example, the ratchet wheel 225 could be operative 
ly connected to one of the wheels of vehicles previously 
described to drive the vehicle. In such an instance the 
motor of FIGURE 13 has the advantage that it continues 
to operate even though the vehicle and the motor have 
moved somewhat outside one side of a way such as that 
de?ned by coil 147. With motors in which the magnet 
pivots only about a vertical axis, e.g. motor 35 of FIG 
URE 1, the motor becomes ineffective at about the time 
it reaches the side of the way as de?ned by the outside 
wire therealong. There is a magnetic ?eld outside that 
outside wire but the component of the flux changes from 
a horizontal direction to substantially a vertical direction 
outside of the outside wire. At such a position the motor 
of FIGURE 13 would continue to operate as long as 
it was within a magnetic ?eld of reasonable strength, 
even though the ?ux component were in a vertical direc 
tion. 
The motor of FIGURE 13 has been illustrated with 

only one restoring spring 219. This would be effective 
provided gimbal 213 did not have any substantial mass 
and inertia as compared to that of magnet 212. In some 
embodiments, it might be necessary to add a second restor 
ing spring connected so as to compensate for the mass 
and inertia of the gimbal when the vibration was about 
the vertical axis of shaft 214 and maintain the same 
resonant frequency of vibration as that existing when the 
vibrational movement was about the axis of pins 216. 
The foregoing description of speci?c embodiments is 

for the purpose of complying with 35 U.S.C. 112 and 
should not be construed as imposing unnecessary limita 
tions upon the appended claims for various modi?cations 
vand variations thereof will be apparent to those skilled in 
the art from the foregoing disclosure. For example, the 
motors have been described as being operated by a mag 
netic ?ux produced by alternating current. It will be ap 
parent to those skilled in the art that similar, ?uctuating, 
magnetic ?elds can be achieved by feeding the coils with 
a pulsating direct current as distinguished from an alter 
nating current. 

In several of the described embodiments it was taught 
how two motors may be selectively operated by tuning 
the motors to different frequencies and energizing the 
coil with an alternating current of a frequency in reso 
nance with the motor that was sought to be operated. It 
is also possible to selectively operate two motors by plac 
mg the axes of pivotal movement of the two motors at 90 
degrees from each other and utilizing coils having the 
same 90 degree orientation to each other to energize the 
respective motors. 

While magnets 36, 47 and 174 have been described as 
permanent magnets, it will be readily apparent that the 
same results could be achieved by electro-magnets ener 
gized by a direct current as, for example, a battery mount 
ed on the vehicle chassis. 

I claim: 
1. A toy adapted to be connected to a source of elec 
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trical power and comprising a vehicle, a way and control 
means; said vehicle including a plurality of wheels, at 
least one of said wheels being dirigi-ble, a ?rst magnet 
mounted on the vehicle for pivotal movement about a ?rst 
axis, means operatively connecting the magnet and the 
dirigible wheel to position said wheel in accordance with 
the pivotal position of the magnet, a second magnet 
mounted on the vehicle for pivotal movement about an 
axis approximately parallel to the ?rst axis, said second 
magnet including means such that the magnet is tuned 
to oscillate about the second axis at a given natural fre 
quency of vibration, and means connected to said second 
magnet to propel said vehicle; said way including elec 
tromagnet means positioned to produce, ‘when energized, 
a magnetic ?eld along said way; said control means being 
connected to said source of power and to said electromag 
net means to supply alternating current thereto in a series 
of positive and negative pulses at a frequency approxi 
mately that of said given frequency, said control means 
having a movable member by which the relative strengths 
of the positive and negative pulses may be varied. 

2. A toy as set forth in claim 1, wherein said control 
means comprises two gates, one gate controlling the rela 
tive curent ?ow in one half cycle of the alternating cur 
rent and the other gate controlling the relative current 
?ow in the other half cycle. 

3. A toy as set forth in claim 1, wherein said control 
means includes a transformer having a secondary, and 
impedance means connected between the secondary and 
said electromagnet means, said movable member being a 
part of said impedance means, said impedance means be 
ing effective to enlarge the negative pulses and reduce the 
positive pulses when the movable member is readjusted 
in one direction and vice versa. 

4. A toy as set forth in claim 3, wherein said impedance 
means comprises a resistor having connections at each 
end thereof and a movable contact forming said movable 
member, a ?rst recti?er connected to one of said con 
nection, and a second recti?er connected to the other 
connection, said recti?ers being connected to pass current 
in opposite directions from each other as it ?ows between 
the transformer and the electromagnet means. 

5. A toy adapted to- be connected to a source of elec 
trical power and comprising a vehicle, a way and control 
means; said vehicle including a plurality of wheels, at 
least one of said wheels being dirigible, a ?rst magnet 
mounted on the vehicle for pivotal movement about a 
?rst axis normal to said way, means operatively connect 
ing the magnet and the dirigible wheel to position said 
wheel in accordance with the pivotal position of the mag 
net, a second magnet mounted on the vehicle for pivotal 
movement about an axis approximately parallel to the 
?rst axis, said second magnet including means such that 
the magnet is tuned to oscillate about the second axis at 
a given natural frequency, and means connected to said 
second magnet to propel said vehicle; said way including 
electromagnet means positioned to produce, when ener— 
gized, a magnetic ?eld along said way with a portion 
of said ?eld extending across the top of the way in a 
direction transverse to the length of the way whereby said 
portion is approximately normal to said magnets; said 
control means being connected to said source of power and 
to said electromagnet means to supply alternating current 
thereto in a series of positive and negative pulses at a 
frequency approximately that of said given frequency, 
whereby said electromagnet means produces a magnetic 
flux along said way which ?ux has a ?rst polarity from 
the positive pulses and a second polarity from the nega 
tive pulses which ?ux causes the second magnet to oscil 
late to drive the vehicle and positions the ?rst magnet in a 
neutral position when the ?ux of the ?rst polarity equals 
the ?ux of the second polarity to control the direction of 
the vehicle, said control means including a movable mem 
ber effective when actuated, to increase the magnetic flux 
of one polarity above that of the magnetic ?ux of the 
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other polarity whereby said ?rst magnet is pivoted to 
change the course of said vehicle. 

6. A propelling apparatus for a toy vehicle movable 
along a way, said apparatus comprising: means on said 
vehicle including a magnet pivotally mounted about ‘an 
axis for single harmonic oscillatory movement about 
said axis at a given frequency, and means connected to 
said magnet to propel said vehicle in response to the 
oscillation of the magnet; electromagnetic means as 
sociated with said way to produce a pulsating magnetic 
?eld intersecting said magnet and substantially in reson 
ance with said given frequency, whereby said ?eld will 
impart impulses to said magnet to produce a resonant 
oscillatory movement of said magnet; and means to re 
motely steer said vehicle. 

7. A propelling apparatus for a toy vehicle movable 
along a way, said apparatus comprising: means on said 
vehicle including a magnet pivotally mounted about an 
axis for simple harmonic oscillatory movement about axis 
at a given frequency, and means connected to said magnet 
to propel said vehicle in response to the oscillation of the 
magnet; electromagnetic means associated with said way 
to produce a pulsating magnetic ?eld intersecting said 
magnet and substantially in resonance with said given 
frequency, whereby said ?eld will impart impulses to said 
magnet to produce a resonant oscillatory movement of 
said magnet; and means to remotely steer said vehicle, 
said means including a second magnet pivotally mounted 
on said vehicle, and a control device connected to the 
electromagnet means to supply electric power thereto in 
a series of pulses alternating in polarity and having a 
movable member by which the relative strengths of the 
positive and negative pulses may be varied. 

8. A motor apparatus for a movable toy, said appara 
tus comprising: means on said toy including a magnet 
pivotally mounted about an axis for simple harmonic oscil 
latory movement about said axis at a given natural fre 
quency; and stationary electromagnetic means positioned 
in juxtaposition to said toy to produce a pulsating mag 
netic ?eld intersecting said magnet and substantially in 
resonance with said given frequency, whereby said ?eld 
will impart impulses to said magnet to produce a resonant 
pivotal oscillatory movement of said magnet. 

9. A motor apparatus for a toy, said apparatus com 
prising: a stationary supporting member for said toy, 
means associated with said supporting member to create 
on alternating magnetic ?eld with a portion of the ?ux ex 
tending above said member, said portion having a given 
orientation with respect to said member, a magnet piv 
otally mounted on said toy and positioned in said ?eld, 
said magnet being pivoted about an axis normal to said 
portion whereby said magnet will be urged to pivot back 
and forth about said axis by the alternations in the ?ux 
in said position; and means connected to said magnet to 
tune said magnet to a simple harmonic pivotal movement 
to said magnet substantially in resonance with said alter 
nating ?eld. 

10. A motor apparatus for a toy mounted on wheels, 
said apparatus comprising: means on said toy including a 
magnet pivotally mounted about an axis for simple 
harmonic pivotal movement about said axis at a given 
frequency; a supporting device for said toy and de?ning 
a way therefor; and electromagnetic means including 
wires attached to said device and extending along said 
way to produce a pulsating magnetic ?eld intersecting 
said magnet and substantially in resonance with said given 
frequency, whereby said ?eld will impart impulses to said 
magnet to produce a resonant pivotal oscillatory move 
ment of said magnet. 

11. A propelling apparatus for a toy vehicle movable 
along a way, said apparatus comprising: means on said 
vehicle including a magnet pivotally mounted about an 
axis for simple harmonic oscillatory movement about said 
axis at a given frequency, and means connected to said 
magnet to propel said vehicle in response to the oscilla 
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tion of the magnet; stationary electromagnetic means as 
sociated with said way to produce a pulsating magnetic 
?eld intersecting said magnet and substantially in reso 
nance with said given frequency, whereby said ?eld will 
impart impulses .to said magnet to produce a resonant 
oscillatory movement of said magnet; and means to re 
motely steer said vehicle. 

12. A motor for a toy apparatus comprising: a station 
ary supporting member for said toy; means associated 
with said supporting member to create an alternating 
magnetic ?eld extending along a predetermined path with 
a portion of the flux of said ?eld as viewed in a plane 
normal to said path extending above said member, said 
portion having a given orientation with respect to said 
member; a magnet pivotally mounted on said toy and 
positioned in said ?eld, said magnet being pivoted about 
an axis normal to said portion whereby said magnet will 
be urged to pivot back and forth about said axis by the 
alternations in the ?ux in said portion; means connected 
to said magnet to tune said magnet to a simple harmonic 
pivotal movement to said magnet substantially in reso 
nance with said alternating ?eld; means connected to said 
magnet to propel said toy in response to the pivotal move 
ment of said magnet; and means to steer said toy along 
said path. 

13. A propelling and steering apparatus for a vehicle 
having wheels to support said vehicle on a plane with one 
of said wheels being steerable, said apparatus compris 
ing: means on said vehicle to propel said vehicle, said 
means including a ?rst magnet pivotally mounted about 
an axis generally normal to said plane for oscillatory 
pivotal movement about said axis at a given frequency; a 
permanent magnet pivotally mounted on said vehicle and 
positioned immediately above the said plane, means con 
necting said permanent magnet and said steerable wheel 
to position said wheel in response to the position of said 
permanent magnet; a supporting device for said vehicle 
and de?ning a way therefor; a guide of magnetic material 
extending along said way to position said permanent 
magnet to steer said vehicle along said way; a plurality of 
electric conductors extending along said way at each side 
of said guide; means connected to said conductors to ap 
ply an alternating current of substantially said frequency 
to said conductors to produce an alternating magnetic ?eld 
about said conductors to resonantly oscillate said ?rst 
magnet; and means to apply a direct current to said con 
ductors to create a ?xed magnetic ?eld thereabout to 
overcome the attraction of the permanent magnet for 
said guide. 

14. A steering apparatus for a vehicle having wheels 
to support said vehicle on a plane with one of said wheels 
being steerable, said apparatus comprising: means on said 
vehicle to propel said vehicle: a permanent magnet pivotal 
ly mounted on said vehicle and positioned immediately 
above the said plane; means connecting said permanent 
magnet and said steerable wheel to position said wheel 
in response to the position of said permanent magnet; a 
supporting device for said vehicle and de?ning a way 
therefor; a guide of magnetic material extending along 
said way to position said permanent magnet to steer said 
vehicle along said way; a plurality of electric conductors 
extending along said Way adjacent said guide; and means 
to apply a direct current to said conductors to create a 
?xed magnetic ?eld thereabout to overcome the attraction 
of the permanent magnet for said guide. 

15. A selectively operable dual motor apparatus, said 
apparatus comprising: a ?rst motor means including a 
?rst magnet pivotally mounted and tuned for oscillatory 
pivotal movement at a ?rst frequency; a second motor 
means including a second magnet pivotally mounted and 
tuned for oscillatory pivotal movement at a second fre 
quency; electromagnetic means to produce two pulsating 
magnetic ?elds intersecting said magnets, one of said 
?elds being substantially in resonance with said ?rst fre 
quency and the second ?eld being substantially in reso 
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nance with said second magnetic ?eld; and control means 
connected to said electromagnetic means to selectively 
control the intensity of said ?elds and thereby selectively 
controlling the operation of said motor means. 

16. A selectively operable dual motor apparatus, said 
apparatus comprising: a ?rst motor means including a 
?rst magnet pivotally mounted about a ?rst axis for oscil 
latory pivotal movement about said axis at a ?rst fre 
quency; a second motor means including a second magnet 
pivotally mounted about a second axis parallel to said 
?rst axis for oscillatory pivotal movement about said sec 
ond axis at a second frequency; electromagnetic means to 
produce two pulsating magnetic ?elds having a portion 
thereof normal to said axes and intersecting said magnets, 
one of said ?elds being substantially in resonance with said 
?rst frequency and the second ?eld being substantially in 
resonance with said second frequency; and control means 
connected to said electromagnetic means to selectively con 
trol the intensity of said ?elds and thereby selectively 
controlling the operation of said motor means. 

17. A selectively operable dual motor apparatus for 
a toy mounted on wheels, said apparatus comprising: a 
?rst motor means mounted on said toy including a ?rst 
magnet pivotally mounted about a ?rst axis for simple 
harmonic pivotal movement about said axis at a ?rst fre 
quency; a second motor means mounted on said toy 
including a second magnet pivotally mounted about a 
second axis parallel to said ?rst axis for simple harmonic 
pivotal movement about said second axis at a second 
frequency; a supporting device for said toy and de?ning 
a way therefor; electromagnetic means including wires 
attached to said device and extending along said way to 
produce two pulsating magnetic ?elds about said wires 
having a portion thereof normal to said axes and inter 
secting said magnets, one of said ?elds being substan 
tially in resonance with said ?rst frequency and the other 
?eld being substantially in resonance with said second 
frequency; and control means connected to said electro 
magnetic means to selectively control the intensity of said 
?elds and thereby selectively controlling the operation of 
said motor means. 

18. A selectively operable dual motor apparatus for 
a toy mounted on wheels, said apparatus comprising: a 
?rst motor means mounted on said toy including a ?rst 
magnet pivotally mounted about a ?rst axis for a simple 
harmonic pivotal movement about said axis at a ?rst fre 
quency; a second motor means mounted on said toy 
including a second magnet pivotally mounted about a 
second axis parallel to said ?rst axis for simple harmonic 
pivotal movement about said second axis at a second 
frequency; a supporting device for said toy and de?ning 
a way therefor; an engaging member connected to the 
?rst magnet for forward and rearward movement in re 
sponse to each oscillation of said ?rst magnet, said mem 
ber being positioned to engage said device during the 
rearward movement thereof; electromagnetic means in 
cluding wires attached to said device and extending along 
said way to produce two pulsating magnetic ?elds having 
a portion thereof normal to said axes and intersecting 
said magnets, one of said ?elds being substantially in 
resonance with said ?rst frequency and the other ?eld 
being substantially in resonance with said second fre 
quency; and control means connected to said electro 
magnetic means to selectively control the intensity of 
said ?elds and thereby selectively control the operation 
of said motor means. 

19. A guided toy vehicle apparatus comprising: a sup 
porting member de?ning a way for said vehicle; a guide 
of magnetic material extending substantially the length 
of said way; and a plurality of electric conductors ex 
tending substantially the length of said way at each side 
of said guide; a vehicle frame; wheel means adjacent 
each end of said frame for supporting said body on said 
way, the wheel means at one end of said body being 
caster mounted on said frame; a permanent magnet 
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pivotally mounted on said frame between the ends thereof 
for simple harmonic pivotal oscillations of a given fre 
quency with respect to said frame; a spring mounted 
tooth connected to said magnet for forward and rear 
ward movement in response to the pivotal oscillations of 
said magnet, said tooth being positioned to engage said 
member during the rearward movement thereof to push 
the vehicle forwardly; and means connected to said con 
ductors to apply an alternating current of substantially 
said frequency thereto. 

20. A toy vehicle apparatus comprising: a supporting 
device de?ning a way; electromagnetic means including 
a plurality of conductors extending along said way to 
produce an oscillating magnetic ?eld of a given frequency 
about said conductors with a portion of said ?eld being 
above said way and transverse to the length of the way; 
said means including a control to vary the strength of 
said ?eld; a wheel mounted vehicle having a steerable 
wheel, said vehicle including propelling means; a steer 
ing member connected to said steerable wheel and mov 
able generally transverse to the length of the way to 
steer said wheel; means connected to said member re 
siliently urging said steering member in one direction; 
a magnet mounted on said vehicle for pivotal movement 
about an axis normal to said device; means connected 
to said magnet to tune said magnet to a simple harmonic 
pivotal movement to said magnet substantially in reso 
nance with said alternating ?eld, whereby said ?eld will 
cause said magnet to pivot at substantially said frequency 
at an amplitude that is a function of the strength of said 
?eld; and a steering arm connected to said magnet to 
pivot therewith and operatively associated with said mem 
ber to move said member against the resilient urging a 
distance that is a function of the extent of pivotal move 
ment of said magnet. 

21. A steering and drive motor apparatus for a toy 
vehicle having a dirigible wheel, said apparatus com 
prising: a ?rst motor means mounted on said toy in 
cluding a ?rst magnet pivotally mounted about a ?rst 
vertical axis for a simple harmonic pivotal movement 
about said axis at a ?rst frequency; a second motor means 
mounted on said toy including a second magnet pivotally 
mounted about a second axis parallel to said ?rst axis 
for a simple harmonic pivotal movement about said sec 
ond axis at a second frequency; a supporting device for 
said toy and de?ning a way therefor; an engaging mem 
ber connected to the ?rst magnet for forward and rear 
ward movement in response to each oscillation of said 
?rst magnet, said member being positioned to engage 
said device during the rearward movement thereof; means 
on said toy resiliently urging said dirigible wheel in one 
direction; steering arm means operatively connecting said 
dirigible wheel and said second magnet to turn said wheel 
in the other direction an amount that is a function of 
the amplitude of the vibrations of said second magnet; 
electromagnetic means including wires attached to said 
device and extending along said way to produce two 
pulsating magnetic ?elds having a portion thereof normal 
to said axes and intersecting said magnets, one of said 
?elds being substantially in resonance with said ?rst fre 
quency and the other ?eld being substantially in reso 
nance with said second frequency; and control means 
connected to said electromagnetic means to selectively 
control the production of said ?elds and thereby selec 
tively control the operation of said motor means. 

22. An apparatus for connection to an alternating cur 
rent generator to drive a toy vehicle having a simple 
harmonic magnet motor means therein, said apparatus 
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18 
comprising: a supporting member de?ning a way for 
said vehicle; a plurality of electrical conductors extend~ 
ing the length of said way and positioned in juxtaposition 
therealong, said conductors being positioned below said 
way; and means to connect said conductors to said gen 
erator with the current ?ow through all of conductors 
being in the same direction of the way at any instance 
of current flow, whereby current from said generator 
through said conductors will set up a magnetic ?eld about 
said conductors with the ?eld extending the length of 
said way and having a portion above said way and normal 
to said way. 

23. In a movable toy vehicle for use with a stationary 
magnetic means creating an alternating magnetic ?eld 
in with a portion of said ?eld having a given orientation, 
the improvement comprising: a frame; a permanent mag 
net pivotally mounted on said frame for oscillatory move 
ment about an axis, whereby when said toy is positioned 
with said magnet in said portion with said axis normal 
thereto said magnet will be urged to pivot back and forth 
about said axis by the alternations in the flux in said 
portion; and means connected to said magnet to tune 
said magnet to a simple harmonic pivotal movement to 
said magnet substantially in resonance with said alter 
nating ?eld. 

24. A toy adapted to be connected to a source of 
electrical power and comprising a vehicle, a way and 
control means; said vehicle including a plurality of 
wheels, at least one of said wheels being dirigible, a 
?rst magnet mounted on the vehicle for pivotal move 
ment about a ?rst axis, means operatively connecting the 
magnet and the dirigible wheel to position said wheel 
in accordance with the pivotal position of the magnet, 
a second magnet mounted on the vehicle for pivotal 
movement about an axis approximately parallel to the 
?rst axis, said second magnet including means such that 
the magnet is tuned to oscillate about the second axis 
at a given natural frequency, and means connected to 
said second magnet to propel said vehicle; said way 
including electromagnetic means positioned to produce, 
when energized, a magnetic ?eld along said way; said 
control means being connected to said source of power 
and to said electromagnetic means to supply alternating 
current thereto in a series of positive and negative pulses 
at a frequency approximately that of said given fre 
quency, whereby said electromagnetic means produces 
a magnetic ?ux along said way which ?ux has a ?rst 
polarity from the positive pulses and a second polarity 
from the negative pulses which flux causes the second 
magnet to oscillate to drive the vehicle and position the 
?rst magnet in a neutral position when the ?ux of the 
?rst polarity equals the flux of the second polarity to 
control the direction of the vehicle, said control means 
including a movable member effective, when actuated, 
to increase the magnetic ?ux of one polarity above that 
of the magnetic flux of the other polarity whereby said 
?rst magnet is pivoted to change the course of said ve 
ic e. 
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