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ABSTRACT OF THE DISCLOSURE 

This invention relates to a toy and, more particular 
ly, to a walking toy that may be in the form‘ of a 
doll, a simulated animal, or some other ?gure, and 
that is adapted to move on a plane surface under the 
power of a self-contained motor. In accordance with 
this invention, the toy includes a body member provided 
with two independently movable drive wheels for roll 
ing contact with a plane surface, such as a table top 
or a smooth ?oor. Means are provided for separate 
ly connecting each of the drive wheels alternately to 
a motor mounted in the body member for turning the 
wheels in the same direction, so that the toy is driven 
in alteration in clockwise and counterclockwise arcs 
in a generally zigzag fashion along a predetermined path. 

OBJECTS OF THE INVENTION 

It is among the objects of the present invention to 
provide a toy that will more or less simulate the walk 
ing gait or a person or animal, that will be capable of 
moving on a plane surface in a predetermined path, 
that on striking an obstacle will change its course and 
move away from the obstacle, and that will be simple 
to manufacture and reliable in operation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A preferred embodiment of the present invention is 
shown in the attached drawings, in which 
FIG. 1 is a side elevation of a simulated ?gure of 

a dog standing on its hind legs; 
FIG. 2 is an enlarged fragmentary horizontal section 

along the line II-—II of FIG. 1, showing part of the 
mechanical drive for actuating the toy, with the rigid 
skirt omitted for clarity; 
FIG. 3 is a vertical section along the line III—III 

of FIG. 2, and including the rigid skirt omitted from 
FIG. 2; 

FIG. 4 is a fragmentary vertical section along the 
line IV—IV of FIG. 2; 
FIG. 5 is a fragmentary vertical section along the line 

V—V of FIG. 3; 
FIG. 6 is an isolated portion of the drive mechanism 

shown in FIG. 3, in which the drive wheels are shown 
in section and in which the cam plate has turned through - 
a predetermined angle relative to its position in FIG. 3; 
FIG. 7 is an enlarged plan view of a spring member 

shown in FIG. 3; 
FIG. 8 is an elevation of the same spring member; 
FIG. 9 is a horizontal section along the line IX—IX 

of FIG. 3, showing the toy encountering an obstacle; 
FIG. 10 is simliar to FIG. 9, but shows the toy mov 

ing away from the. obstacle after contact therewith; and 
FIG. 11 shows diagrammatically a typical sequence of 

movements of the toy on a plane surface. 

DESCRIPTION OF THE INVENTION 

Referring to the drawings, the toy of this invention 
is illustrated in FIG. 1 as the simulated ?gure of a dog 
walking on its hind legs, which are presumablyhidden 
beneath a skirt. This representation is merely exemplary, 
since the ?gure could be that of any other animal or a 
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2 
doll, or even an inanimate object, adapted to move 
on a plane surface 1. The upper portion 2 of the ?gure 
may be made of any suitable material such as plastic, 
papier maché, stuffed cloth, etc. The lower portion of 
the ?gure is encircled with a rigid skirt 3 (shown in 
broken lines in FIG. 1 and in section in FIGS. 3, 9, 
and 10) that conceals the driving mechanism and is 
preferably made of metal or plastic. If desired an outer 

ice 

cloth skirt 4 may be attached to the upper portion 2 ' 
of the ?gure to hang down loosely over the rigid skirt. 

Inside the rigid skirt 3, as best shown in FIGS. 2, 3, 
and 9, is a body member generally indicated by the 
numeral 6, which supports the drive mechanism for 
actuating the toy. The body member includes a hori 
zontal circular base 7 having a down-turned ?ange 8 
extending around it. The base and ?ange form a cy 
lindrical cavity 9 with a closed top and open bottom. 
Extending above the base 7, and attached to or integral 
with it, are support members 11a and 11b provided 
with a removable cover 12. A vertcial drive shaft 13 is 
rotatably mounted in suitable bearings and extends 
through the base 7 and cover 12. The skirt portion 3 
is secured to the upper portion of this shaft by a set 
screw 14, and the upper portions 2 of the ?gure may 
be similarly attached to the same shaft. 
Mounted on the base 7 is an electric motor 16, which 

may be of the type generally used in small toys and 
adapted to be driven by ?ashlight batteries 17. The latter 
are frictionally held on either side of the motor between 
support members 11 and spring clips 18 secured to sup 
port member 11a. The motor is connected to the batteries 
by appropriate wiring (shown in dashed lines) through 
a manually operated switch 19 mounted on the inside 
of ?ange 8. The motor shaft 20 is provided with a drive 
pinion 21 adapted to engage a gear 22, which with 
its integral pinion 23 is rotatably mounted on (not 
fastened to) drive shaft 13 by a collar 24. Pinion 23 
engages a second gear 26 rigidly mounted on an idler 
shaft 27. Also rigidly attached to this idler shaft is a 
third pinion 28 that engages a third gear 29 rigidly 
attached to drive shaft 13. The pinions and gears just 
enumerated from a triple reduction gear train for turn 
ing drive shaft 13 at a considerably lower speed than 
motor shaft 20. " 
A cam plate 32 is fastened by a set screw 31 to the 

lower end of drive shaft 13 below the base 7. This cam 
plate may be made of two superimposed concentric 
discs 33 and 34, the lower disc 34 being of smaller 
diameter than the upper one. A cam member 36 in 
the form of an arcuate strip of resilient material is 
cemented or otherwise fastened to the underside of upper 
cam disc 33 near the edge of that disc. A similar cam 
member 37 is secured to the underside of cam disc 34 
near the edge of the latter. It will be noted that the 
two cam members or strips form concentric arcs of 
different radius and with their bottom operative surfaces 
in different horizontal planes. As one obvious alternative, 
cam plate 32 may be a single disc having two arcuate 
cam strips of different thickness secured to its underside. 
If desired, the cam strips may subtend equal central angles 
or, as shown in the drawings (FIGS. 9 and 10), one 
of the strips 37 may subtend a larger central angle 
than the other strip 36. In addition, the arcuate strips 
may overlap, i.e., the sum of the central angles subtended 
by them may be more than 360°; or the strips may 
subtend angles totaling less than 360°, as where there 
is a circumferential gap between the adpacent ends 
of the two strips. In either case, however, each cam 
strip subtends a central angle smaller than 360° and 
at least a portion of each cam strip subtends a central 
angle that does not overlap that subtended by the other 
strip. 
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Drive wheels 41 and 42 are mounted on suitable bear 

ings for independent rotation on an axle 43, the ends 
of which are supported in the ?ange 8. A cam follower 
44, which is located adjacent wheel 42 but of smaller 
diameter than that wheel, is rigidly connected by a 
sleeve 46 to the other wheel 41. Wheel 42 is provided 
with spacing hubs 47 and 48, and wheel 41 has a spacing 
hub 49. These spacing hubs and sleeve 46 support the 
drive wheels and cam follower in their proper positions 
relative to the cam discs 33 and 34, so that wheel 42 
is adapted to be frictionally engaged by cam strip 36 
and to be driven thereby in a given direction about its 
axis, depending on the direction in which drive shaft 13 
is turning. Cam follower 44 is adapted to be frictionally 
engaged by cam strip 37 and, because the cam follower 
is located adjacent wheel 42, the cam follower will al 
ways be driven and in turn will turn wheel 41 in the same 
direction as wheel 42 is driven. If desired, each of the 
drive wheels 41 and 42 (and cam follower 44 also) may 
be provided with resilient tires to increase friction with 
the surface 1. In such case, the cam strips 36 and 37 may 
be of non-resilient material and cam follower 44 would 
be provided with a tire also. It will be noted that the 
foregoing construction results in an asymmetric spacing 
of the two drive wheels about the axis of drive shaft 13. 
In other words, wheel 41 extends beyond the edge of 
cam plate 32 and does not come in contact with either 
of cam strips 36 and 37. To assure adequate frictional 
engagement between the cam strips and drive wheel 42 
and cam follower 44, a bent cruciform spring 51 (see 
FIGS. 3, 7, and 8) is slid'ably mounted on drive shaft 13 
between the underside of base 7 and the top of cam plate 
32 to exert downward pressure on the latter. 
As a result of the above construction, when cam plate 

32 rotates as shown by the arrow in FIG. 3 in a clock 
wise direction (looking down on the toy), cam strip 37 
will drivingly engage cam follower 44 during part of each 
rotation of the plate, so that both the cam follower and 
drive wheel 41 will turn in the direction of the arrows 
in FIG. 3. While this is happening, cam strip 36 does 
not engage the other drive wheel 42, so that the toy moves 
in a counterclockwise are substantially about point 52, 
the point of contact between wheel 42 and the surface 1 
as a pivot. A moment later (see FIG. 6), cam strip 36 
will drivingly engage wheel 42 (after cam strip 37 has 
disengaged from follower 44) and turn wheel 42 in the 
direction of the arrow in FIG. 6, so that the toy moves 
in a clockwise are substantially about point 53, the point 
of contact between wheel 41 and surface 1 as a pivot. 
In other words, because of the arrangement of the cam 
strips 36 and 37 (as best shown in FIG. 9 or 10), the 
drive wheels will be connected to the motor and driven 
in strict alternation, i.e., only one of the wheels will be 
driven at a given time. However, if the cam strips 36 
and 37 overlap each other at their ends, the drive wheels 
will still be driven in alternation, although ‘for brief 
periods (measured by the amount of cam overlap) both 
wheels will be driven at the same time. Likewise, if there 
are circumferential gaps between adjacent ends of the 
cam strips, the wheels will again still be driven in alterna 
tion although separated by brief periods (measured by 
the size of the gaps) in which neither wheel will be driven. 
In the claims of this application, a statement to the effect 
that the drive wheels are “alternately” connected to the, 
motor or that they are driven “in alternation” is intended 
to cover each of the cases just described and is not limited 
to a strict interpretation of the quoted terms. 

It will be apparent from the geometry of this design 
that, if each cam strip subtends a central 'angle of 180°, 
the toy will be driven forward (or backward) in a sub 
stantially straight path, provided that the ratio of the 
radius of the drive wheels to the radius of the cam fol 
lower is the same as the ratio of the radius of cam strip 36 
to the radius of cam strip 37. On the other .hand, if these 
ratios are not equal, then the toy will tend to move for~ 
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4 
ward (or backward) along a generally curved path. In 
any event, the toy will always move in a more or less 
zigzag fashion during the successive periods when only 
one of the drive wheels is being driven. A typical pat 
tern of such movement is shown diagrammatically in FIG. 
11, in which the straight lines AB, A’B', etc., represent 
the common ‘axis of the drive wheels at the moment when 
one of them has just been connected to the motor and 
the other has just been disconnected from the motor. 
The arcuate segments connecting the ends of the straight 
lines AB represent the paths of the drive wheels. This 
?gure shows the toy has moved in a clockwise are about 
point A (point 53 under wheel 41 in FIG. 6), then in a 
counterclockwise arc about point B’ (point 52 under 
wheel 42 in FIG. 3), next in a clockwise are about point 
A’, and ?nally in a counterclockwise are about point B", 
etc. It is obvious from this ?gure that the cam strips do 
not overlap and have no gaps. It will also be noted that 
the movement of the center of the cam plate (i.e., the axis 
of drive shaft 13), as projected upon the plane surface, 
is a wavy line X that follows a generally circular path 
having a center located somewhere to the right of FIG. 
11. Both the direction and curvature of this path can be 
changed by varying the central angles subtended by cam 
strips 36 and 37 in accordance with easily derived mathe 
matical formulae, so that the performance of the toy can 
be accurately predicted and programmed. 

FIGS. 9 and 10 show what happens when the toy runs 
into an obstruction, such as a wall surface 61. Assume 
that, when the toy makes contact with the wall, the drive 
wheels and the cam strips are in the positions shown in 
FIG. 9, and assume further that cam ‘plate 32 had been 
rotating in a clockwise direction as shown by arrow 62 
and will later resume rotation in that direction (as shown 
by the same arrow in FIG. 10). After contact between 
the rigid skirt 3 and the wall, the skirt momentarily stops 
rotating (as also do drive shaft 13 and cam plate 32), 
because of frictional engagement with the wall; this 
causes drive shaft 13 and cam plate 32 to stop rotating 
also. But the motor is still driving the gear train and 
turns the body portion 6 of the toy (represented by 
sleeve 46, shown in broken lines in FIGS. 9 and 10) in 
a counterclockwise direction about the axis of drive 
shaft 13, as shown by the arrows 63. As a result, the 
common axis of the sleeve and drive wheels is reoriented 
to the position shown in FIG. 10, in which position the 
toy can move away from the wall in the direction of 
arrow 64, ‘as it is turned by wheel 41 in a counterclock 
wise are about point 52 as a pivot. It is a feature of this 
invention that, when the skirt of the toy engages an ob 
stacle, the horizontal axis of the drive wheels will al 
ways rotate about the vertical axis of drive shaft 13 until 
one of the drive wheels is brought into a position where 

_ it will move the toy away from the wall. 
Reference has so far been made only to drive wheels 

41 and 42 as supporting the toy on the plane surface 1. 
As shown in FIG. 3, the drive wheels extend below the 
?ange 8 a slight distance and are symmetrically disposed 
about a vertical plane that contains the common axis of 
the wheels and the axis of drive shaft 13. The body por 
tion 6, with its motor and reduction gear train and bat 
teries, is also symmetrically disposed relative to the same 
plane. However, even if the body portion of the toy and 
its supported drive mechanism have their center of grav 
ity substantially over the axis of the drive wheels, the 
upper portion of the toy 2 (see FIG. 1) will tend to have 
its center of gravity offset from the axis of drive shaft 
13, so that the overall center of gravity of the toy will 
also be offset from that axis. In addition, because the 
upper portion 2 of the toy rotates with the drive shaft 
13 relative to the body portion 6, the overall center of 
gravity will rotate about that axis. As a result, when the 

. toy moves along the plane surface with its upper portion 
revolving, the overall center of gravity will sometimes 
be in front of the axis of the drive wheels and at other 
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times behind it, causing the top to tip alternately for 
wards and backwards. To minimize the angle of tipping 
and the resulting friction with the plane surface when 
the toy moves in the zigzag fashion previously described, _ 
auxiliary stabilizing wheels 66 and 67 (FIG. 2) are rotat 
ably mounted in the flange 8 and extend slightly below 
it, but not so far below as drive wheels 41 and 42. One 
of these wheels 66 is shown in more detail in FIGS. 3 
and 5. If the amount of unbalance is slight, as it desir 
ably should be, then the frictional drag of auxiliary 
wheels 66 and 67 on the plane surface will be small and 
its wheels can be mounted in the way shown in the draw 
ings. If, on the other hand, the‘amount of unbalance is 
large, it may be desirable to mount those wheels like 
conventional casters, permitting each auxiliary wheel axle 
to turn about a vertical axis and therefore always be in 
rolling, rather than sliding, engagement with the sur 
face 1. 

It is among the advantages of the present invention 
that the toy herein described is capable of varied and 
complex movement and that, within limits, the type and 
extent of such movement can be controlled by changing 
the length of each of the cam members 36 and 37, Not 
only does the toy progress over a plane surface in a series 
of zigzag simulated steps along a generally straight or 
curved path, but also the skirt and upper portion of the 
toy continually turn about the axis of drive shaft 13. If 
the toy meets an obstacle, it stops momentarily, only to 
go off at a dilferent angle and continue its gyrations. It 
is an amusing and instructive toy. 

According to the provisions of the patent statutes, 
I have explained the principle of my invention and have 
illustrated and described what I now consider to repre 
sent its best embodiment. However, I desire to have it 
understood that, within the scope of the appended claims, 
the invention may be practiced otherwise than as speci? 
cally illustrated and described. 

I claim: 
'1. A toy comprising a body member, a motor sup 

ported by the body member, two independently rotatable 
drive wheels mounted under the body member for rolling 
contact with a plane surface, cam means separately con 
necting each of the wheels alternately to the motor for 
turning the wheels in the same direction, said cam means 
including ?rst and second concentric arcuate cam mem 
bers of different radius adapted to rotate about the same 
vertical axis and having their operative surfaces in differ 
ent horizontal planes, the ?rst cam member frictionally 
engaging the top of the ?rst drive wheel, and a cam 
follower having a smaller diameter than the drive wheels 
and being mounted coaxially of and rigidly connected to 
the second drive wheel and on the opposite side of said 
vertical axis therefrom, the second cam member being 
adapted to engage frictionally the cam follower, whereby 
rotation of the cam members about said vertical axis 
will cause alternate rotation of the drive wheels to drive 
the toy in alternation in clockwise and counterclockwise 
arcs in generally zigzag fashion along a predetermined 
path. 

2. A device according to claim 1, in which the clock 
wise arcs are of different length from the counterclock 
wise arcs, thereby causing the toy to move along a gen 
erally curved path. 
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6 
3. A device according to claim 1, in which both drive 

wheels have substantially the same radius and in which 
the ratio of the radius of the ?rst drive wheel to the 
radius of the cam follower is substantially equal to the 
ratio of the radius of the ?rst cam member to- the radius 
of the second cam member, thereby to provide zigzag 
motion of the toy along a generally straight path. 

4. A device according to claim 1 that also includes a 
rotatable cam plate connected to the motor and disposed 
horizontally above the drive wheels and having its center 
of rotation on said vertical axis, the ?rst and second cam 
members being secured to the underside of said plate.’ 

5. A device according to claim 1 that also includes 
a rigid skirt portion surrounding the lower part of the 
toy and connected to the motor for rotation about said 
vertical axis relative to the body member, said skirt por 
tion being adapted to engage an obstacle extending above 
said surface and stop rotating to permit said body mem 
ber to rotate about said vertical axis {until one of the drive 
wheels is ina position to move said toy away from said 
obstacle. 

6. A device according to claim 5, in which the overall 
center of gravity of the toy rotates about said vertical axis, 
tending to tip the toy alternately in opposite directions 
about the axis of the drive Wheels, and auxiliary wheels 
mounted on the body member on opposite sides of said 
drive wheel axis for alternately providing a third point of 
support for the toy on said surface. 

7. A device according to claim 5, in which the upper 
portion of the toy rotates with the skirt portion about 
said vertical axis. 

8. A device according to claim 1, including a central 
vertical shaft journalled in said body member and ex 
tending above it, a rigid skirt portion surrounding the 
body member and rigidly mounted on said shaft above 
the body member, a gear rigidly mounted on the shaft 
below the top of the skirt portion, a pinion supported by 
the body member and meshing with the gear, and means 
driving the pinion from the motor to normally rotate 
said skirt portion about the body member, rotation of 
the skirt portion and gear being arrested when the toy 
runs into an obstacle, whereupon said pinion will roll 
around the stationary gear and thereby rotate the body 
member inside the stationary skirt portion until the body 
member moves one of the drive wheels into a position 
that will allow it to move the toy away from said 
obstacle. 
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