
US 2014O124275A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2014/0124275 A1 

Mantzel (43) Pub. Date: May 8, 2014 

(54) WALKING MACHINE (52) U.S. Cl. 
CPC ...................................... B62D 57/02 (2013.01) 

(71) Applicant: CHINA INDUSTRIES LIMITED, USPC ........................................................... 180/81 
Wolverhampton (GB) 

(72) Inventor: Jaimie Hartwig Barrett Mantzel, S. (57) ABSTRACT 
Royalton, VT (US) 

(73) Assignee: CHINA INDUSTRIES LIMITED, A steerable walking machine is described which comprises a 
Wolverhampton (GB) leg mechanism that provides a means for locomotion of the 

machine across a Surface and a head rotatably mounted upon 
(21) Appl. No.: 14/154,652 the leg mechanism. The rotational position of the head upon 

the leg mechanism acts to defines a direction of locomotion of 
(22) Filed: Jan. 14, 2014 the machine across the Surface. The steerable walking 

O O machine cantherefore walkin any direction without requiring 
Related U.S. Application Data the leg mechanism to turn and so can maneuver in more 

(63) Continuation of application No. 12/897,561, filed on confined spaces than those devices known in the art. A first 
Oct. 4, 2010, now Pat. No. 8,657,042. motor is employed to control the leg mechanism while a 

second motor controls the rotation of the head upon the leg 
Publication Classification mechanism. The functionality of the steerable walking 

machine is therefore achieved through the employment of 
(51) Int. Cl. only two motors thus significantly reducing the manufactur 

B62D 57/02 (2006.01) ing costs involved. 

  



US 2014/O124275 A1 Sheet 1 of 5 May 8, 2014 Patent Application Publication 

  



Patent Application Publication May 8, 2014 Sheet 2 of 5 US 2014/O124275 A1 

  



Patent Application Publication May 8, 2014 Sheet 3 of 5 US 2014/O124275 A1 

Figure 3 

  



Patent Application Publication May 8, 2014 Sheet 4 of 5 US 2014/O124275 A1 

  



Patent Application Publication May 8, 2014 Sheet 5 of 5 US 2014/O124275 A1 

Figure 5 

Figure 6 

  



US 2014/O124275 A1 

WALKING MACHINE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of and claims 
priority to U.S. application Ser. No. 12/897,561, filed Oct. 4, 
2010, and entitled “Walking Machine, the entire contents of 
which are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

0002 1. The Field of the Invention 
0003. The present invention relates to the field of 
machines adapted for locomotion across a surface. More spe 
cifically, the present invention relates to a legged walking 
machine that is steerable so enabling it to change direction of 
locomotion across the Surface. 
0004 2. The Relevant Technology 
0005 Legged walking machines are known in the art. In 
particular, there exist numerous examples of six legged walk 
ing machines, commonly referred to as "hexapods, known in 
the art. These machines can generally be split into two distinct 
categories. 
0006. The first category relates to those machines that 
exhibit a relatively simple design i.e. those that employ a 
single motor to operate all of the legs. As such these walking 
machines are only capable of travelling in Straightlines which 
significantly limits their maneuverability and, when in the 
form of a toy, their playability. Some examples of such six 
legged walking machines are described in U.S. Pat. No. 
6,652,352 B, Romanian Patent No. 114,247 B and Chinese 
Patent Publication No. 2012.91928 Y. 
0007. The second category relates to those machines that 
exhibit a significantly more complex design i.e. those that 
employ at least one motor or servo to control the operation of 
each leg and each these components is linked to a micropro 
cessor. These walking machines are capable of steerable loco 
motion across a Surface however the use of multiple motors 
makes them prohibitively expensive to produce and they gen 
erally require not insignificant levels of computing power to 
provide the required directional control. An example of Such 
a steerable walking machine is described within U.S. Pat. No. 
5,005,658, U.S. Pat. Nos. 5,351,626 A and 5,351,773 A. 
0008. It is recognized in the present invention that consid 
erable advantage is to be gained in the provision of a walking 
machine that provides a motor efficient means of for locomo 
tion and steering across a Surface. 
0009. It is therefore an object of an aspect of the present 
invention to obviate or at least mitigate the foregoing disad 
Vantages of the walking machines known in the art. 

BRIEF SUMMARY OF THE INVENTION 

0010. According to a first aspect of the present invention 
there is provided a steerable walking machine the steerable 
walking machine comprising a leg mechanism that provides a 
means for locomotion of the machine across a Surface and a 
head rotatably mounted upon the leg mechanism wherein the 
rotational position of the head upon the leg mechanism 
defines a direction of locomotion of the machine across the 
Surface. 
0011. The steerable walking machine described above 
provides a device that can walk in any direction without 
having to turn the leg mechanism. This is achieved since it is 
the head's rotational position on the leg mechanism which 
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defines the direction of travel. Thus as the legs mechanism 
remains stationary direction of locomotion can be rotated 
through 360°. As a result the steerable walking device can 
maneuver in more confined spaces than those devices known 
in the art. 
0012. The leg mechanism may comprise two or more flex 
ible legs the operation of which is controlled by a first leg 
operating mechanism. Preferably the flexible legs controlled 
by the first leg operating mechanism are equally spaced 
around the leg mechanism. 
0013 The leg mechanism may comprise two or more flex 
ible legs the operation of which is controlled by a second leg 
operating mechanism. Preferably the flexible legs controlled 
by the second leg operating mechanism are equally spaced 
around the leg mechanism. 
0014. The flexible legs controlled by the first and second 
leg operating mechanism are preferably alternatively located 
around the leg mechanism. 
00.15 Preferably the first leg operating mechanism acts to 
rotate a Surface engaging end of the flexible legs. It is also 
preferable for the second leg operating mechanism to rotate a 
Surface engaging end of the flexible legs. The rotation of the 
Surface engaging ends of the flexible legs provided by the first 
and second leg operating mechanisms are preferably of the 
same sense. Most preferably the rotation of the Surface engag 
ing ends of the flexible legs provided by the first and second 
leg operating mechanisms are preferably half of one cycle out 
ofstep with each other. With this arrangement the flexible legs 
provide a stable means for locomotion of the device across a 
Surface since there some of Surface engaging ends of the 
flexible legs are always in contact with the ground. 
0016. Most preferably the first and second leg operating 
mechanisms are driven by a first motor. The rotational posi 
tion of the head upon the leg mechanism is preferably con 
trolled by a second motor. The functionality of the steerable 
walking machine is therefore achieved through the employ 
ment of only two motors, one employed for locomotion and 
the other employed for steering. The use of only two motors 
and associated electronics significantly reduces the manufac 
turing costs involved. 
0017. In a preferred embodiment the leg mechanism com 
prises three flexible legs the operation of which is controlled 
by the first leg operating mechanism. 
0018. In a preferred embodiment the leg mechanism com 
prises three flexible legs the operation of which is controlled 
by the second leg operating mechanism. 
0019 Preferably the head comprise a support frame hav 
ing a perimeter section and a rotatable disc located therein. 
The support frame may further comprise two or more fixed 
legs depending from the perimeter section which provide an 
attachment means for the flexible legs. Preferably the flexible 
legs are pivotally attached to the two or more fixed legs. The 
Support frame may further comprise two or more attachment 
points located on the perimeter. The attachment points pro 
vide a second attachment means for the flexible legs the 
operation of which is controlled by the second leg operating 
mechanism. 
0020 Most preferably a locomotion control mechanism is 
mounted on top of the rotatable disc. The locomotion control 
mechanism preferably comprises a lever drive mechanism 
arranged to pass through an aperture in the rotatable disc. 
0021 Preferably the lever drive mechanism is pivotally 
mounted to a Support structure located upon the rotatable 
disc. 
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0022. A multi armed joint mechanism is preferably 
attached to a distal end of the lever drive mechanism. The 
multi armed joint mechanism preferably comprises an arm 
suitable for attachment to each flexible leg. Most preferably 
the first and second leg operating mechanisms are configured 
to translate movement of the multi-armed joint to each of 
Surface engaging ends of the flexible legs. 
0023. Most preferably the lever drive mechanism is 
arranged to rotate relative to the multi armed joint mechanism 
upon rotation of the rotatable disc. Rotation of the rotatable 
disc therefore defines the direction of locomotion of the walk 
ing machine. 
0024. The steerable walking machine may comprise one 
or more additional accessories selected from the group of 
accessories comprising a Suction dart gun, a crane and a 
magnetic pickup. 
0025. The head may also accommodate a one or more light 
sensors. This increases the playability of for the steerable 
walking device since the head can rotate to aim at targets, and 
simultaneously walk directly towards them. 
0026. According to a second aspect of the present inven 
tion there is provided a method of controlling the operation of 
a steerable walking machine the method comprising the steps 
of: 

0027 employing a leg mechanism to provide locomo 
tion to the walking machine; and 

0028 selecting a rotational position of a head mounted 
upon the leg mechanism so as to define the direction of 
locomotion of the walking machine. 

0029. The step of employing a leg mechanism to provide 
locomotion preferably employs a first motor to drive four or 
more flexible legs. 
0030 Preferably the rotational position of the head 
mounted upon the leg mechanism is controlled by a second 
motor. 

0031 Embodiments of the second aspect of the invention 
may comprise features to implement the preferred or optional 
features of the first aspect of the invention or vice versa. 
0032. These and other objects and features of the present 
invention will become more fully apparent from the following 
description and appended claims, or may be learned by the 
practice of the invention as set forth hereinafter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0033 Aspects and advantages of the present invention will 
become apparent upon reading the following detailed 
description and upon reference to the following drawings in 
which: 
0034 FIG. 1 presents a schematic representation of a 
steerable walking machine in accordance with an embodi 
ment of the present invention; 
0035 FIG. 2 presents a partially exploded view of a head 
of the steerable walking machine of FIG. 1; 
0036 FIG. 3 presents a top view, with a head cover 
removed, of the steerable walking machine of FIG. 1. 
0037 FIG. 4 presents a schematic representation of a first 
leg operating mechanism for the steerable walking machine 
of FIG. 1; 
0038 FIG. 5 presents a schematic representation of a sec 
ond leg operating mechanism for the steerable walking 
machine of FIG. 1; and 
0039 FIG. 6 presents a schematic representation of the 
cross over between three of the legs of the steerable walking 
machine of FIG. 1. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0040. A schematic representation of a steerable walking 
machine 1 in accordance with an embodiment of the present 
invention is presented in FIG. 1. The steerable walking 
machine can be seen to comprise a head 2 that is mounted in 
a rotatable manner upon a leg mechanism 3. The steerable 
walking machine 1 presented in FIG.1 may be considered to 
be a "hexapod' since the leg mechanism 3 comprises six 
flexible legs, three flexible legs having a first operating 
mechanism 4 and three flexible legs having a second operat 
ing mechanism 5. Each set of flexible legs are located sub 
stantially 120° apart on the leg mechanism 3 such that there is 
a flexible leg of alternative type every 60° around the leg 
mechanism 3. 
0041. It will be apparent to the skilled man on reading the 
following description that the steerable walking machine 1 is 
not limited to comprising six flexible legs 4. Embodiments 
comprising as few as four flexible legs may be produced while 
the upper limit of flexible legs is limited only by the physical 
dimensions of steerable walking machine 1. 
0042. In all of the described embodiments the leg mecha 
nism 3 provides for locomotion of the steerable walking 
device 1 across a surface. It is the relative rotational position 
between the head 2 and the leg mechanism 3 which defines 
the direction of locomotion across the Surface, as indicated by 
the arrow 6 within FIG. 1. 
0043. Further details of the steerable walking device 1 will 
now be described with reference to FIG. 2 which presents a 
partially exploded view of the head 2, and FIG. 3 which 
presents a top view of the steerable walking device 1 with a 
head cover removed. The head 2 can be seen to comprise a 
Support frame 7 having a circular perimeter 8 depending from 
which are three fixed legs 9 and mounted centrally therein is 
a rotatable disc 10. 
0044. Each fixed leg 9 comprises a foot 11 pivotally 
mounted to which are first 12 and second 13 leg attachment 
joints. The pivotally mounted first 12 and second 13 leg 
attachment joints are configured to allow for rotational move 
ment of an associated flexible leg 4 and 5, respectively, about 
Substantially perpendicular axes. In the embodiment shown 
in FIG. 2 first substantially vertical axes are defined by first 
pivot pins 14 that located within apertures within the associ 
ated foot 11 while second substantially horizontal axes are 
defined by second pivot pins 15 housed within the leg attach 
ment joints 12 and 13 themselves. 
0045. Three similarly designed third legattachment joints 
16 are also located on the underside of the circular perimeter 
8. These attachment joints provide a means for attaching the 
flexible legs 5 to the support frame 7, as described in further 
detail below. 
0046 Located on top of the rotatable disc 10 is a locomo 
tion control mechanism 17. The locomotion control mecha 
nism 17 comprises a support structure 18 that extends from 
the rotatable disc 10 and a lever drive mechanism 19 which is 
arranged to pass through a central aperture in the rotatable 
disc 10. The lever drive mechanism 19 is pivotally mounted at 
its proximal end to a first end of a pivot arm 20 while a second 
end of the pivot arm 20 is pivotally mounted to a distal end of 
the support structure 18. 
0047. At a distal end of the lever drive mechanism 19 is 
located a Y-shaped mount 21 that is pivotally attached to a six 
armed joint mechanism 22. It can be seen that the six armed 
joint mechanism 22 comprises a central rod 23 threaded onto 



US 2014/O124275 A1 

which is a first 24 and second 25 three armed connector. Each 
arm of the first three armed connector 24 provides a means of 
attachment for a flexible leg 4 to the lever drive mechanism 19 
while each arm of the second three armed connector 25 pro 
vides a means of attachment for a flexible leg 5 to the lever 
drive mechanism 19. The central rod 23 is arranged so that the 
first 24 and second 25 three armed connectors mimic any 
horizontal or vertical movement of the rod 23. However, the 
rod 23 is configured so as to be able to freely rotate upon its 
own axis within the first 24 and second 25 three armed con 
nectOrS. 

0048 Operation of the locomotion control mechanism 17 
is achieved through the employment of a first electric motor 
26 that is mounted on the rotatable disc 10 and which is 
mechanically connected to the lever drive mechanism 19 via 
a first gearing mechanism 27. The first gearing mechanism 27 
comprises a first gear wheel 28 located on the rotatable disc 
10 and which is configured to drive a second gear wheel 29 
mounted on the lever drive mechanism 19. As a result, when 
the first electric motor 26 is operated it acts to rotate the 
second gear wheel 29 and thus the six armed joint mechanism 
22 in the same vertical plane as indicated by the arrows R1 
and R2, respectively. At this time however the proximal end of 
the lever drive mechanism 19 is restricted to substantially 
linear movementalong its own longitudinal axis, as indicated 
by arrow 30 of FIG. 2. 
0049. The relative rotational position between the head 2 
and the leg mechanism 3, indicated by the arrows R5 within 
FIG. 2, is controlled through the employment of a second 
electric motor 31 that is mounted on the rotatable disc 10 and 
which is mechanically connected to the circular perimeter 8 
of the Support frame 7 via a second gearing mechanism 32. 
The second gearing mechanism 32 comprises a third gear 
wheel 33 located on the rotatable disc 10 and configured to 
interact with a circular toothed gear 34 located around the 
circular perimeter 8 of the support frame 7. Ball bearings 35 
are located between the rotatable disc 10 and the circular 
perimeter 8 of the support frame 7 so as to assist the rotational 
movement of the head 2. 
0050. Further detail of the operating mechanism for the 

first flexible legs 4 will now be described with reference to 
FIG. 4. The flexible legs 4 can be seen to comprise a first leg 
lever 36 the proximal end of which is attached to an arm of the 
first three armed connector 24 and a distal end of which is 
attached to a surface engaging leg lever 37. The first leg lever 
36 is pivotally attached to a first leg attachment joint 12. A 
second leg lever 38 pivotally attaches the Surface engaging leg 
lever 37 to the first leg attachment joint 12. 
0051. In FIG. 4, the Y-shaped mount 21 is shown aligned 
with the longitudinal axis of the first leg lever 36 i.e. both lie 
along the X-axis (see insert). With this arrangement operation 
of the first electric motor 26 acts to rotate the proximal end of 
the first leg lever 36 as represented by arrows R2, as described 
above. As the proximal end of the first leg lever 36 moves it 
pivots about the first leg attachment joint 12 in a similar 
manner to a seesaw causing the distal end of the first leg lever 
36, and thus the non Surface engaging end of the Surface 
engaging leg lever 37, to rotate in the opposite sense to the 
proximal end of the first leg lever 36, as represented by arrows 
R3A. 

0052. The surface engaging leg lever 37 is arranged to 
pivot about its point of connection with the second leg lever 
38, again in a similar manner to a seesaw. As a result, the 
rotational motion of the non Surface engaging end of the 
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Surface engaging leg lever 37 acts to rotate the Surface engag 
ing end this leg lever 37 in the opposite sense, as represented 
by arrows R4A. It should be noted that the Surface engaging 
end of this leg lever 37 rotates with the same sense as the 
proximal end of the first leg lever 36 i.e. R2 has the same 
rotational sense as R4A. However, an important point to note 
is that although the rotational senses of R2 and R4A are the 
same they are offset by half of one rotation. 
0053. If the Y-shaped mount 21 is rotated through 90° i.e. 
So as to be aligned with the Z-axis (see insert) then rotation the 
operation of the first electric motor 26 acts to rotate the 
proximal end of the first leg lever 36 as represented by arrows 
P2. The first leg lever 36 is therefore driven like an oar of a 
rowing boat causing the Surface engaging end of the Surface 
engaging leg lever 37 to rotate with the same sense as repre 
sented by the arrows P4A. An important point to note is that 
although the rotational senses of P2 and P4A are the same 
they are again offset by half of one rotation. 
0054 The walking motion induced on the surface engag 
ing end of Surface engaging leg lever 37 can be considered as 
resulting from vector addition of the above described x-axis 
and Z-axis motions. The magnitude of these components is 
determined by the rotational movement of the proximal end 
of the first leg lever 36 and the operating angle of Y-shaped 
mount 21 relative to the y-axis (see insert), and hence the 
operating angle of the lever drive mechanism 19. The rota 
tional movement of the Surface engaging end of the Surface 
engaging leg lever 37 is always in the same sense as the 
rotation of the proximal end of the first leg lever 36 but is 
always offset by half of one rotation. 
0055. Further detail of the operating mechanism for the 
second flexible legs 5 will now be described with reference to 
FIG. 5. The second flexible legs 5 can be seen to comprise a 
substantially Y-shaped leg lever 39 a first proximal end of 
which is attached to an arm of the second three armed con 
nector 25 and a second proximal end of which is pivotally 
attached to second legattachment joint 13. A distal end of the 
Y-shaped leg lever 39 is pivotally attached towards the middle 
of a surface engaging leg lever 37. Pivotally attached to the 
non-Surface engaging end of the Surface engaging leg lever 37 
is a third leg lever 40. The proximal end of the third leg lever 
40 is pivotally attached to a third leg attachment joint 16 
located on the underside of the circular perimeter 8. 
0056 Pivotal attachment between the non-surface engag 
ing end of the Surface engaging leg lever 37 and the third leg 
lever 40 is desirable because of the fact that the stationary 
pivot point provide by attachment joint 16 is not on the same 
Vertical axis as the pivot point provided by second legattach 
ment joint 13 for the Y-shaped leg lever 39. 
0057. In FIG. 5, the Y-shaped mount 21 is again shown 
aligned along the X-axis (see insert). With this arrangement 
operation of the first electric motor 26 acts to rotate the first 
proximal end of the Y-shaped leg lever 39 as represented by 
arrows R2, and as described above. As the first proximal end 
of the Y-shaped leg lever 39 rotates it act to rotate the attach 
ment point between the distal end of the Y-shaped leg lever 39 
and the Surface engaging leg lever 37, as represented by 
arrows R3B. It is noted that R2 and R3B exhibit the same 
rotational sense. The Surface engaging leg lever 37 then pivots 
about its attachment point with the third leg lever 40 causing 
the Surface engaging end of the Surface engaging leg lever 37 
to also rotate, as represented by arrows R4B. It is further 
noted that R4B has the same rotational sense as R2 and R3B. 
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0058 If the Y-shaped mount 21 is rotated through 90° i.e. 
So as to be aligned with the Z-axis (see insert) then rotation the 
operation of the first electric motor 26 acts to rotate first 
proximal end of the Y-shaped leg lever 39 as represented by 
arrows P2. The Y-shaped leg lever 39 therefore behaves like a 
Sweeping broom causing the Surface engaging end of the 
Surface engaging leg lever 37 to rotate with the same sense as 
represented by the arrows P4B. 
0059. The walking motion induced on the surface engag 
ing end of Surface engaging leg lever 37 can again be consid 
ered as resulting from vector addition of the above described 
X-axis and Z-axis motions. The magnitude of these compo 
nents is determined by the rotational movement of the first 
proximal end of the Y-shaped leg lever 39 and the operating 
angle of Y-shaped mount 21 relative to the y-axis (see insert), 
and hence the operating angle of the lever drive mechanism 
19. The rotational movement of the Surface engaging end of 
the Surface engaging leg lever 37 is always in the same sense 
as the rotation of the first proximal end of the Y-shaped leg 
lever 39. 
0060 A point to note is that in order to allow the correct 
operation of all three of the second flexible legs 5 the arms of 
the Y-shaped mounts 21 that attach to the second leg attach 
ment joints 13 are formed in the shape of curves, see C1, C2 
and C3 as presented in FIG. 6. This provides the second 
flexible legs 5 with sufficient clearance to produce the above 
described movements necessary for walking 
0061 Locomotion of the steerable walking device 1 is 
provided by the operation of the first electric motor 26. This 
acts to simultaneously drive all of the flexible legs 4 and 5 
although these legs are always half of one cycle out of step 
with each other. This ensures that there are always three legs 
of the steerable walking device 1 in contact with the surface 
over which it is travelling so providing the device with the 
required stability. 
0062. The direction of travel of the steerable walking 
device 1 can be easily changed through the operation of the 
second electric motor 31. Operation of the second electric 
motor 31 acts to alter the relative rotational position between 
the head 2 and the leg mechanism 3 thus producing a corre 
sponding change in direction for the steerable walking device 
1. Thus instead of the entire device having to rotate to change 
direction, the steerable walking device 1 simply has to rotate 
the head 2 and whichever direction it faces becomes the front 
of the device. The legs mechanism 3 remains stationary while 
the machine rotates its locomotion direction through 360°. As 
a result the steerable walking device 1 can maneuver in more 
confined spaces than those devices known in the art. 
0063. It is preferable for all of the required electronics for 
the steerable walking device 1 (e.g. batteries, radio control 
units etc.) to be mounted within a central area of the head 2. 
This prevents the need for any wires to have to cross the ball 
bearings 35 thus allow for indefinite rotation between the 
head 2 and leg mechanism 3. 
0064. In alternative embodiments the head may also 
accommodate a variety of light sensors. This increases the 
playability of for the steerable walking device since the head 
can rotate to aim at targets, and simultaneously walk directly 
towards them. 
0065. Although the above steerable walking device 1 has 
been described as comprising a total of six flexible legs, three 
flexible legs of a first design and three flexible legs of a second 
design, it will be apparent to the skilled reader that the number 
of legs is not so limited. By way of example, in an alternative 
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embodiment only two flexible legs of each design are 
employed. In this embodiment each set of flexible legs are 
located substantially 180° apart on the leg mechanism 3 such 
that there is a flexible leg of alternative type every 90° around 
the leg mechanism 3. To increase the stability of this embodi 
ment of the device it is preferable for each flexible leg to 
comprise a foot so as to increase the area of contact between 
each flexible leg and the surface over which the device is 
moving. 
0066. In a yet further alternative embodiment more than 
three flexible legs of each design, Suitably spaced around the 
around the leg mechanism 3 may be employed. 
0067. It is envisaged that the above described invention 
could be scaled to provide a full sized human drivable (or 
remote controlled) vehicle. 
0068. The steerable walking machine described above 
provides a device that can walk in any direction without 
having to turn. This functionality is achieved through the 
employment of only two electric motors, one employed for 
locomotion and the other employed for steering. The steer 
able walking machine therefore employs fewer electric 
motors, and associated electronics, than those devices known 
in the art. The use of only two electric motors retains the 
maneuverability and playability of the more expensive and 
complex prior art devices whilst employing a more simplified 
design. 
0069. As a result of the design of the device no reverse 
control is required to be incorporated. This means that the 
device can be controlled by fewer buttons or signals than is 
usually required for standard radio controlled toys. In an 
alternative embodiment normally reverse button or signal 
may be employed for an alternative accessory Such as Suction 
dart gun, a crane, a magnetic pickup, etc. 
0070 The foregoing description of the invention has been 
presented for purposes of illustration and description and is 
not intended to be exhaustive or to limit the invention to the 
precise form disclosed. The described embodiments were 
chosen and described in order to best explain the principles of 
the invention and its practical application to thereby enable 
others skilled in the art to best utilize the invention in various 
embodiments and with various modifications as are Suited to 
the particular use contemplated. Therefore, further modifica 
tions or improvements may be incorporated without depart 
ing from the scope of the invention as defined by the appended 
claims. 

What is claimed is: 

1. A steerable walking machine comprising a leg mecha 
nism having four or more flexible legs the operation of each 
being driven by a first motor to provide a means for locomo 
tion of the machine across a surface and a head rotatably 
mounted upon the leg mechanism, the rotational position of 
the head upon the leg mechanism being controlled by a sec 
ond motor, wherein the rotational position of the head upon 
the leg mechanism defines a direction of the locomotion of the 
leg mechanism of the machine across the Surface. 

2. A steerable walking machine as claimed in claim 1 
wherein the leg mechanism comprises two or more flexible 
legs the operation of which is controlled by a first leg oper 
ating mechanism. 

3. A steerable walking machine as claimed in claim 2 
wherein the flexible legs controlled by the first leg operating 
mechanism are equally spaced around the leg mechanism. 
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4. A steerable walking machine as claimed in claim 1 
wherein the leg mechanism comprises two or more flexible 
legs the operation of which is controlled by a second leg 
operating mechanism. 

5. A steerable walking machine as claimed in claim 4 
wherein the flexible legs controlled by the second leg operat 
ing mechanism are equally spaced around the leg mechanism. 

6. A steerable walking machine as claimed in claim 4 
wherein the flexible legs controlled by the first and second leg 
operating mechanism are located alternatively around the leg 
mechanism. 

7. A steerable walking machine as claimed in claim 2 
wherein the first leg operating mechanism acts to rotate a 
Surface engaging end of the flexible legs. 

8. A steerable walking machine as claimed in claim 4 
wherein the second leg operating mechanism acts to rotate a 
Surface engaging end of the flexible legs. 

9. A steerable walking machine as claimed in claim 8 
wherein the rotation of the Surface engaging ends of the 
flexible legs provided by the first and second leg operating 
mechanisms are of the same sense. 

10. A steerable walking machine as claimed in claim 8 
wherein the rotation of the Surface engaging ends of the 
flexible legs provided by the first and second leg operating 
mechanisms are half of one cycle out of step with each other. 

11. A steerable walking machine as claimed in claim 4 
wherein the first and second leg operating mechanisms are 
driven by the first motor. 

12. A steerable walking machine as claimed in claim 1 
wherein the leg mechanism comprises three flexible legs the 
operation of which is controlled by a first leg operating 
mechanism. 

13. A steerable walking machine as claimed in claim 1 
wherein the leg mechanism comprises three flexible legs the 
operation of which is controlled by a second leg operating 
mechanism. 

14. A steerable walking machine comprising a leg mecha 
nism that provides a means for locomotion of the machine 
across a surface and a head rotatably mounted upon the leg 
mechanism wherein the rotational position of the head upon 
the leg mechanism defines a direction of locomotion of the 
machine across the Surface, wherein the head comprises a 
Support frame having a perimeter section and a rotatable disc 
located therein. 

15. A steerable walking machine as claimed in claim 14 
wherein the support frame further comprises two or more 
fixed legs depending from the perimeter section which pro 
vide an attachment means for the flexible legs. 
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16. A steerable walking machine as claimed in claim 15 
wherein flexible legs are pivotally attached to the two or more 
fixed legs. 

17. A steerable walking machine as claimed in claim 14 
wherein the support frame further comprise two or more 
attachment points located on the perimeter. 

18. A steerable walking machine as claimed in claim 14 
wherein a locomotion control mechanism is mounted on top 
of the rotatable disc. 

19. A steerable walking machine as claimed in claim 18 
wherein the locomotion control mechanism comprises a lever 
drive mechanism arranged to pass through an aperture in the 
rotatable disc. 

20. A steerable walking machine as claimed in claim 19 
wherein the lever drive mechanism is pivotally mounted to a 
Support structure located upon the rotatable disc. 

21. A steerable walking machine as claimed in claim 19 
wherein a multi armed joint mechanism is attached to a distal 
end of the lever drive mechanism. 

22. A steerable walking machine as claimed in claim 21 
wherein the multi armed joint mechanism comprises an arm 
suitable for attachment to a flexible leg. 

23. A steerable walking machine as claimed in claim 21 
wherein the first and second leg operating mechanisms are 
configured to translate movement of the multi-armed joint 
Surface engaging ends of four or more flexible legs. 

24. A steerable walking machine as claimed in claim 21 
wherein the lever drive mechanism is arranged to rotate rela 
tive to the multi armed joint mechanism upon rotation of the 
rotatable disc. 

25. A steerable walking machine as claimed in claim 1 
wherein the steerable walking machine comprises one or 
more accessories selected from the group of accessories com 
prising a suction dart gun, a crane and a magnetic pickup. 

26. A steerable walking machine as claimed in claim 1 
wherein the head accommodates one or more light sensors. 

27. A method of controlling the operation of a steerable 
walking machine the method comprising the steps of 

employing a first motor to drive four or more flexible legs 
of a leg mechanism to provide a means for locomotion of 
the walking machine across a Surface; and 

employing a second motor to select a rotational position of 
a head mounted upon the leg mechanism thus defining 
the direction of locomotion of the leg mechanism of the 
walking machine. 
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