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To all whom 1t may concern:

Be 1t known that I, Henry SeLBY T{ELE-
SHAW, a subject of the King of England, re-
siding in Liondon, En-lan(i have invented
certain new and useful Improvements in or
Relating to Vehicles, of which the following
Is a specification.

My invention relates to improvements in
methods of transporting bodies on fand by
the use of feet. These feet are arranved to
alternately rest upon the ground allowing
the body to move over them and to bhe
picked up and carried to a new position so as
to enable the body to be transported to be
carried smoothly along. |

The particular type of contrivance now
described which transports bodies by a

movement somewhat corresponding to the

actron of walking may for convenience he
termed a walking transporter or more
briefly a transporter.

In order to give an idea of the action and
general appearance of a transporter con-
structed according to one embodiment of
this invention it may be assumed that the
frame of a vehicle is provided with four
wheels or carriers placed in a horizontal po-
sition beneath the frame and arranged to ro-
tate about wvertical axes. These carriers
support the body or frame-work of the trans-

orter by means of a series of fect carried by
E—.&gs the latter projecting down {rom the pe-
riphery or circumference of the wheels par-
alle] to their axes of rotation. lLet it be as-
sumed that all four wheels have their four
axes situated in plan at the four corners of
a rectangle. lLet this rectangle be smaller
than an ordinary vehicle such as a wagon or
lorry as seen in plan so thatthe four earriers
are underneath and just concealed in plan
by the frame of the vehicle in question.
Then if the legs and feet which are adjacent
to the longest side of the frame are those
which are lowered the transporter will be
resting on four or more supports in the form
of feet. The position of these supports on
the ground will correspond approximately
to the position of the points ot contact of the
four W\I:eels of an ordinary vehicle. Suppose

now the four carriers are made to rotate by

some source of power ecither carried on the
transporter or external to it, then, if by
suitable mechanical contrivances it is ar-
ranged that the connection between the feet
and the transporter can slide or move other-

the same. HFig. 3 is

| wise to a small extent laterally and also that

the feet can be picked up when they are no
longer adjacent to the outer edge of the
framework, other feet heing hroucht down
to take their place, it is evident that, since
the feet are in turn for a short tinie at rest
relatively to the ground, over which they are
not themselves supposed to slide, the axes of
rotation will be carried along in the direction

of the longer or outer sides of the rectangle.

Thus the transporter, relatively to which the
axes always have the same fixed position,
will be 1tself carried along:.

One of the chief features of this invention
consistsin providing in combination with a ve-
hicle or transporter a propelling or support-
ing device comprising a carrier rotating in a
horizontal plane and having feet or equiva-
lent which are successively depressed to en-
gage the ground at the appropriate place and
agaln raised to their normal height clear of
the ground. o

Another important feature of this inven-
tion 1s that the feet which are depressed on to
the ground to support the body of the trans-
porter may be changed without necessarily
rotating the carrier.

A turther feature of this invention is that
by arranging that the position may be shifted
at which the feet are depressed on to the
ground relatively to the body of the vehicle
the result is obtained that the vehicle can be
moved i any direction or rotated about any
point. | |

Other features of this invention will be evi-
dent from the following description taken in
connection with the accompanying drawings
in which :—- | '*

Figure 1 shows in elevation a lorry having
transporting means constructed according to
the same embodiment of this invention the
casing surrounding the legs and feet being
broken away. TFig. 2 is an end elevation of
| a section ontheline 5—5
of Fig. 1. Fig. 4 is a section on an enlarged
scale of one of the carriers showing the
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method of supporting the feet and the cam

rail.  Fig. 5 is a view of the cam rail looking
in the direction of the arrow in Fig. 4. Fig. 6
18 a section of one form of leg and foot suit-
able for employment in this modification of
the mmvention. TFig. 7 is a side elevation
partly in section of the same the view being
at right angles to that shown in Fig. 6. Fig.
8 18 a section on the line 10—10 in Fig. 6.
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- of the same taken at right angles to that

10

15
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o«

Fig. 9 shows in section pa,rt of another con-

struction of leg and foot. Fig. 10is a section

shown in Fig. 9. Fig. 11isa section on the

line 13—13 of Fig. 9. Fig. 12 is a diagram
path which 1t is desirable the

showing the
connection between the leg and foot should

move over. Fig. 13 is a diagram showing

the required shape of the cam rail to give the

desired movement to the conhection between
‘the leg and foot. - Fig. 14 is a diagram illus-

trating one method .o
mechanism. o o
Like letters indicate like parts throughout

arranging the steering

L3

the drawings. _ _
Referring to Figs. 1 to 8 a lorry having
similar transporting means is shown. - The
irame A of the vehicle supports vertical spin-
dles A! (Fig. 4) on which horizontal carriers
B can rotate. Each carrier supports a num-
ber of feet C by legs D. The top of each leg

.18 provided- with a roller which bears against

25

30

the rail E. Thisrail is in the form of a closed
curve not necessarily or in general of circular
form for reasons which will be more fully ex-
Elained hereinafter.

orizontal but at the part K' where the leg is
to be depressed it projects downwards, form-

ing a cam—for this reason the rail may be re-

ferred to as the cam-rail. When the carrier is

rotated the legs and feet are therefore succes-

~ the body

39

40

sively depressed on to the ground supporting
of the vehicle. _
rotatable for reasons to be explained herein-

after and a ball-bearing A? separates it from

the frame A. In the modification shown the

two front carriers are driven from an engine
gearing, the two back car-

through helical
riers trailing. _
Reterring more particularly to  Figs. 4, 6,

-7, and 8§, each leg D consists of two main

45
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portions which are movable relatively to
each other. . The outer portion D! is pro-

vided with trunnions D? which are supported

in suitable bearings on the carrier B. - The
mner portion D? of the leg supports the foot
C. A collar D* is provided on the member
D?® and between this collar and a flange DS
on the outer member D! is a helical spring

D¢, The inner member D?® is'therefore sup-

poited on the outer member by means of the
spring D¢, The lower cylindrical portion of
a frame 17 is capable of sliding ih the mem-
ber D3, _
D? a spiral spring D?* is provided which
serves to prevent shock being transmitted
from the foot to the vehicle. The frame D7
has a hole D°® allowing air to escape on the
depression of the leg on to the ground. A

spindle D* is mounted on the frame D7, .
this spmndle supporting a roller D which

engages with the cam rail & as previously
described. The frame D’ and inner mem-
ber D?® are connected: by a spiral torsion

spring D** which}permits the foot to rotate |

It 1s for the most part

The cam-rail E i1s

Between the frame D7 and member

880,526

when necessary. |

In order to allow the connection between -
the leg and foot to be flexible a modified -

form of a Hooke’s or universal joint is em-

' relatively to the outer member of the leg Dt

70

ployed.. This joint is constructed in the

tollowing manner:—The lower end D of the
iInner member D3 of the leg is of cylindrical
form and fits into a corresponding recess in
an mtermediate member F. The lower sur-

79

face F' of the intermediate member F is also

of cylindrical form but the axis of this cylin-

der 1s at right angles to the axis of the sur-

tace D', Spiral springs F? are provided
between the inner member D? and the inter-
mediate member F, and springs F? between
the intermediate member F and the foot C.
The 1oot C and parts of the universal joint

are held in position by spiral springs F* at-

tached to a flange D' on the sliding case D'

surrounding the outer member D! Stops

80

85

D¢, C' are provided to prevent the twisting

of the foot to too great an extent. The foot

C may be provided as shown with any suit-

able form of tread such as C%. - Air holes D*

are formed in the casing D' and at other
suitable places to allow the free depression |
-of the leg. The universal joint is surrounded

90

by a protective casing F* of the concertina

type and a protective casing D' is attached
to the frame D7 and protects the connec-
tion between the frame D7 and inner mem-
ber D3, '

" With a joint of the form described flexi-

bility is allowed in two directions viz: (1)

96

100
-The canting of the foot relatively to the leg
when the former rests on uneven ground,
‘and (2) the lateral motion of the sole of the .
foot as a whole relatively to the leg while
“at the same time the turning of the sole of
‘the foot about a vertical axis relatively to -

105

the inner portion of the leg is prevented and

‘the casing I® protected from twisting and

breakage. -

The modification of the Hooke's jointl

110

differs from the usual form in two essential

particulars, first, instead of preventing rela-

“tive lateral movement of the gimbal or cross-
block of the Hooke’s joint and the parts
which 1t connects together, provision is
made so that shding can take place in two
directions at right angles. This enables the
shding to take place i properly prepared

cylindrical surfaces so that by a combined

movement In two perpendicular directions

the resultant relative movement of the foot
and the inner part of the leg can take place
in any- required direction. The other im-
portant modification is in the employment

of only a portion of the complete circle of
This

the ordinary pins of the Hooke’s joint.
can be done owing to the fact that only a
limited angular movement or canting of the
foot is required in any direction and hence,
while the strength of the joint is increased

115
120
125

130
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for a given weight of metal, the connecting
joint is lowered for the portions of pins can
be set closer than complete cylindric pins,
thereby increasing the stability of the struc-
ture. At the same time, the foot which is
no longer attached to the leg by positive con-

o nection of a completely circular pin joint is,

10

by means of the spring connection which ac-
cording to the present invention, can now be
adopted, of a nature to prevent backlash and
yet sutiiciently strong to raise the feet under

- all’ conditions required to be fulfilled. In

the event of any unforeseen accident tending
to detach the foot from the leg, the tensile

5. resistance of the springs is overeome when a
dangerous strain is reached and the foot is

- separated from the leg without causing dam-

Lo
W |

age to the machine as a whole. Owing to the
Frovision of springs the foot on being raised

rom the ground assumes its normal position
both laterally and horizontally relatively to
the inner portion of the leg the same SPrings

also preventing any movement taking place.

unless a suitable measure of force is a,le)(lied
or

5 to effect that movement, undue shoec

vibration being at the same time obviated.
In Figs. 9, 10 and 11 a modified construc-

- tion of leg and foot is shown. In this modi-

30

39

40

45
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fication the universal joint is dispensed with
and in its place an india rubber ring G is em-
ployed to give the required flexibility be-
tween the foot and leg. The india rubber
ring may be reinforced and it may be vul-
canized or otherwise attached both to the
lower part of the leg and to the foot. The
construction of this form of leg is otherwise
substantially the same as described in the
modification. shown in Figs. 6, 7 and 8.
When the wheel rotates with uniform motion,
the motion of a point on the circumferences
projected to any chord is no longer uniform
but 1s harmonic. Hence when a foot is

Flaced on the ground and remains there
)

efore_being picked up the point of attach-

ment between the .transporter and the re- ]

volving carrier tends to move in a circle the
actual path traced out however being in the
direction of motion of the transporter or
tangential to the circle referred to, the veloc-

ity along this path, if the transporter is |

moved forward uniformly varying harmon-
1cally. Consequently unless some provision
is made there will be a continuous tendency
to alter the distance between the point of

attachment of the carrier to the transporter
and the foot on the

By using a particular curve for the path of
connection between the inner portion of the
leg and foot it is possible to obviate this
tendency, which, although modified by the
springs 1n the foot above referred to, would

undoubtedly tend to cause vibration and
wear of the connecting joints.

curve taken by )
inner portion of the leg and foot does not -

time parallel to the front an

_the foot ground with either a re-
- sulting slipping of the foot on the ground or
a resulting strain to the feet and carriers.

&

follow the correct curve, the closed curve of

the cam rail, if a cam rail be used, must be

-given a definite form and the attachment of
portion of the leg to the frame

the outer

must be either a sliding joint or & pivoted

bearing in order to enable the lower part of

the inner portion of the leg to have the move-

ment required.

k1gs. 12 and 13 show .diagmmm&tically the
correct curve for the path of the connection

‘between the inner portion of the leg and the

70

75

foot and the necessary form of the cam rail

respectively. . The circle @ b ¢ d represents
the path of the support of the leg. The
the connection between the

follow this circle completely but follows a
path represented by the curve a ¢ on the
left-hand side of the chord a ¢. This curve
may be derived by the following
tion:— Through' the point @ a line a d is
drawn parallel to b o the arc a b is divided

into a number of equal parts and the line

d o 1nto a similar number of equal parts such
for example as four, radii o al, 0 a?, 0 @® are
drawn and lines through d' d* d® parallel to
0 b the intersection of these latter parallel

lines with the radii give points ¢! ¢? €5 on the
The curve of the cam rail shown in

curve.
Fig. 13 is partly circular but bulges outside
the circle to an amount equal to that which
the curve in Fig. 12 lies within the circle.

‘Fig. 5 previously referred to also shows the

bulging of the cam rail and the supporting
of the legs on trunnions so that they can fol-
low a cam rail curved as just explained. -

A transporter constructed according to

this invention may be arranged to be steered

In an entirely different manner to that usu-
ally employed with a vehicle. In order to

-explain the method of steering, let it be as-
-sumed that the legs are being brought to the

ground by means of a cam rail. Aslong as
the position of the downwardly projecting
parts of the eam rail of the two front hori-

‘zontal carriers is such that they are adjacent

to the respective outer sides of the trans-

porter, that 1s to say, the middle of the pro-.

Jections of the cam rails lie on the straight
line which passes through the axes of the two

80

construc-: gx

90

99

100

105

116

115

front revolving carriers being at the same . -

back ends of

the body of the vehicle assumed to be rec-

“tangular in plan, the transporter will, when

the carriers turn uniformly at the same rate,
move torward in a straight line.

are turned into certain suitable positions and
the feet brought to the ground, not as for-
merly, adjacent to the outer edge of the trans-

porter but into other positions, the trans-
porter will no longer necessarily move for-

ward 1n a straight line, but will tend to turn
In a manner and to an extent which de-

in order to | pends on the nature of the movement to

If how-
| ever, the projecting portions of the cam rail

120

125

130
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which the projecting porﬁons“ of the cam | the inner wheel or accelerating the outer

rails have been subjeeted. A similar thing

will result from the adjustment of the rear
cam rails which with corresponding legs and

feet are supporting the rear end of the ve-

hicle. This method of varying the positions

of the.projecting portions of the cam rails
-affords a means of steering the transporter

10

15

which does not to any appreciable extent

interfere with the stability of the. vehicle.
Although my present invention differs en-

.:H'tirely from that by which the wheels of an

III'
-

~ordinary motor vehicle are suspended, which
latter involves certain serious defects, both

mechanically and structurally, caused by the

turning of the plane of the wheels, as well as
by the overhung suspension, which defects

are entirely avoided in the method of steer-

~1ng above described in connection with the

20

transporter, there is one point of resemblance

which, to,avold undue detail of description,
may be mentioned. This point is in regard

to the geometrical method by which the pro-

25

30

jecting cams may be turned to the right posi-
tions so that, when the vehicle is turning,
there may be no undue tendency to drag the
feet bodily over the ground. This enables
the convenient. application for the trans-
porter of what is .Ign()wn as the Ackermann
method of arranging the steering levers.
The ‘problem to be solved in thé case of a
motor vehicle is that the axes of rotation of
all the wheels, when the vehicle is turning or

- changing its direction, shall. pass in plan

35

through the same point. In the present
problem the condition to be effected is that
the Iines in plan which join the-center of the
projecting part of each cam rail with the axis

- of rotation of the horizontal wheels shall in

40

plan also pass through the same point. This

point, when .the vehicle is moved straight

forward, is as in the case of the ordinary

- under all other circumstances is a definite
45

50

In the case of a motor vehicle, provision has
to be made for the different's]peeds at which
!

. 85

when the vehicle is turning a corner.

motor vehicle, at an infinite distance, but

oint, and therefore, although the two prob-
ems are mechanically very different, the
geometrical solution is the same., The Ack-
ermann system of connecting-lines although

- not exact may as one alternative; be used in-
order to insure that the cams are approxi-

mately turned into their correct position.

the  inner and outer wheels have to move,

| The
same 1s the case with the inner and outer feet
of the transporter and may be effected, as

' ~with motor vehicles, by the use of a differ-

60

65

ential gear or by means of some form of free
wheel axle or by driving each wheel by a
separate and Independent motor. Similar
means may be adopted in connection with
the turning of the transporter and advantage
may also be taken, as is sometimes the case
with ordinary motor vehicles, of retarding

wheel 1n order to assist the action of steering.

| In the case when the cam rail 1s not used,
steering may be effected by employing any
suitable means of bringing the feet to the

ground 1n the correct positions required in

-steering, the geometrical conditions to be ob-
served being that the positions are such as

have been already stated. | |

In Kig. 14 an arrangement of Ackermann
hinks H H' connecting the cam-rails I£* E3
and K* K° respectively are shown.
rails K* and E* are provided with spur wheels

The cam

70

5

and a rack I operated by the steering wheel I -

which engages with them. With the cam
rails in such a position that the feet C? Ct (5

C*® are depressed at the positions shown indi-

cated by full lines, the vehicle would move

forward in the direction of the arrow X. If
the steering wheel 1s turned so as to change

the positions of the cam rails so that the feet
now come into contact with the ground at

-positions indicated by the dotted lines the

vehicle will rotate about the point P as indi-
cated by the arrow this point P being the
point of intersection of the lines joining the
center of the cam rail to the center of the
foot 1n contact with the ground.

In Kig. 4 the cam rail E is shown sepa-
rated from the frame A by a ball bearing A*
and a rack and pinion I' 1s provided for ro-

‘tating the carrier as just described. -

- Yarious modifications may obviously be
made In the methods of carrving my inven-

tion into effect. For example, instead of

ralsing and lowering the feet by means of
cam rall, a hydraulic method may be em-
ployed. According to this method the leg
may be made 1n two portions, an outer and
an 1nner, the outer one in the form of a cyl-
inder and the mner of a piston, and fluid may
be used to depress and raise the outer por-
tlon as required. A supporting cam rail
may be used in this method.

to be constructed so as to withstand the
stresses due to the load acting transversely to
itS la,ne.‘ ' o - |

. Illjlstea,d of supporting the legs on a carrier
in the form of a wheel and forming them of

If a separate
cam rall 1s not used the carrier itself will have

80

85

90

100

105

110

115

an 1nner and outer part relatively movable

they may consist each of only one part sup-
ported on a lever which is arranged to nor-

mally hold the feet out of contact with the

ground but allows them to bhe depressed on
the
preferable to shape the cam rail as described

| 120
ground when required. Though it is |

in connection with Figs. 12 and 13 in some

cases a cam rall of circular or other shape

may be employed. | -

Instead of employing flexible connections
between the leg and foot such as described, a
pneumatic connection may obviously be em-

ployed. Instead of employing the particu-

125

lar method of steering described a pair of 130
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- carTiers might be attached to a frame corre-| 3. The combination with & vehicle or

spouding to the bogie truck of a railway car-

- niage of the fore-carriage of an ordinary ve-

10

hicle; this frame being arranged to turn to
steer the vehicle. 1 | o
Arrangements may -be made in addition to
the spring arrangements already mentioned
by WEich any form of carriage body on’the
transporter such as & motor omnibus may be
suttably. supported by springs. Springs of
metal or indiarubber may be supplied at the

point where one moving part comes into con-

- tact with another, such for instance, in'the

15

“1nner portion of the leg comes In contact with -

30-

39

particular modification shown in the draw-
Ings, as where the roller at the head of the

the projecting portion of the cam rail.

Any means -of propelling the transporter
may obviously be adopted. It may either
be self-propelled or drawn by external means,
such as the tractive efforts of animals. In

the case when the transporter is self-pro-

pelled either one pair.of adjacent revolving

carriers . e., the front or back pair or all
four carriers may be driven simultaneously
by the motive power. -

The carriers may obviously take various

forms other than those previously referred to
and in_ the. following claims by-the term

““carrier’’ is intended to be included any ro- |

tatable. supporting device which may be in

the form of a wheel as shown in the drawings

but which may of course take other forms.
The carrier 1s described as being in 8 “hori-

zontal plane” and speaking generally it-

would be so but I wish it to be understood

- that it might be placed at a greater or smaller

40

angle with respect to the horizontal plane,
the essential point being that according to
this invention the carrier does not rotate in s

- vertical plane or anything approaching that

- or face of the carrier and not from its periph-

45

and that the feet are projected from the side

ery or-in the plane of the carrier; in other
words, the feet are projected in a direction
substantially perpendicular to the plane of

the carrier and not in the plane of the carrier.

00

29

- What I claim as my invention and desire
to secure by Letters Patent is—

1. The combination  with a vehicle or.
transporter of a carrier rotatable in & ‘“hori- .

zontal plane”’, feet supported by said carrier

and movable relatively thereto, and means:

to successively depress said feet relatively to
the carrier to engage the ground and to raise

~them clear of the ground.

60

65

2. The combination with a vehicle. or |

transporter of a carrier rotatable in a ““hori-
zontal plane”, feet supported by said carrier
and movable relatively thereto and means to
successively depress- said feet relatively to

the carrier to engage the ground and to raise
|

them clear of the ground such movements
resulting in or permitting a movement of the
vehicle relatively to the ground.

transporter of a carrier rotatable in a ‘“hori-
zontal plane”, feet supported by said: carrier
and movable relatively. thereto, means to
successively depress said feet relatively to
the carrier to engage the ground and to raise
them clear of the ground and nieans carried
by the vehicle to rotate the carrier.
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4. The combination with a vehicle or

transporter of a carrier rotatable in a ‘“hori-

zontal plane”, feet supported by said carrier

75

and movable relatively thereto, means to

successively depress said feet relatively to
the carrier to engage the ground and to raise
them clear of the ground and means for vary-

ing ‘the position relatively to the vehicle at

which the feet engage the ground.

5., The combination with a vehicle or
transporter of a carrier rotatable in a.“ hori-

zontal plane”’ | feet supported by said carrier

and movable relatively thereto, ‘means to

successtvely depress said feet relatively to
the carrier to engage the ground and to raise
them clear of the

for varying the position relatively to the ve-
hicle at which the feet engage the ground. -

" 6. The combination with a vehicle or

transporter of a carrier rotatable in a ‘‘hori-
zontal plane”, feet supported by said carrier
and movable relatively thereto and a cam-

successively relatively - to the carrier to en-

cage the ground:

7. The combination with a. vehicle or

transporter of a carrier rotatable in a “hori-

zontal plane’ | feet supported by said carrier
and movable relatively thereto, a cam-rail

| engaging with the feet to depress them sue-
cessively relatively to the carrier to engage

the ground, and means for altering the posi-
tion of the cam-rail relatively to the vehicle.
8., The eombination with a wvehicle or

transporter of a plurality of carriers rotatable
in & ‘“‘horizontal plane’’, a set of feet sup-
ported by each of said carriers and movable:

relatively thereto, - means to successively

depress the feet relatively to the carrier to -

engage the ground-and to raise them clear of

‘the ground and steering mechanism for vary-
1ng the position relatively to the vehicle at -

which the feet engage the ground; such mech-
anism being so arranged that the lines in

carriers with the centers of the feet engaging
the ground pass through one point.

9. Thecombination with avehicle or trans-
porter of a plurality of carriers rotatable in
a ““horizontal plane’’, a set of feet supported
by each of said carriers and movable rela-

ground, and means for
steering the vehicle comprising mechanism
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rail engaging with the feet to depress them
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‘plan which join the axes of rotation of the

120
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tively thereto, a cam-rail engaging with the -

feet to depress them relatively to the carrier,

couplings “joining ‘the carriers in pairs and

‘steering mechanism for altering the position
-} of the cam-rails relatively to the vehicle, the
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in the carrier, an inner member, a resilient

10

S

cbﬁpling and steering mechanism being so

arranged that the lines in plan which join

the axes of rotation of the carriers with the
centers of the feet engaging the ground pass
through one point. - o o

10. In a vehicle or
nation with a rotatable carrier of a leg com-
prising an -outer frame or casing journaled

_e_co‘mlection between the outer frame and the

- inner member, and a foot free to move within

15
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limits in two directions relatively to the leg.
11. In a vehicle.or transporter the combi-

nation with a rotatable carrier of a leg com-
prising an outer frame or casing journaled

in the carrier, 'an inner member, a resilient
connection between the outer frame and the
inner member, a foot free to move within
limits in two directions relatively to the leg,

and springs to return the foot when dis-

placed from its normal position relatively
to the leg. o .
12. In a vehicle or transporter the combi-

‘nation with & rotatable carrier of a leg com-
prising an outer frame or casing journaled in

the carrier, -an inner member, a resilient

tranépdrter the combi-

~ 880,526

extremity of the leg and the foot. -

' » - -

- 13. The combination with a “vehicle or
| transporter of a carrier rotatable in a ‘hori-.

zontal plane”, feet supported on trunnions
in said carrier and movable vertically rela-
tively thereto, a cam-rail engaging with said
feet and so shaped that if the carrier ro-
tates at a uniform velocity the transporter

.14, The combination with a vehicle or

transporter of a carrier rotatable in a “hori-

zontal plane’”’, feet supported on trunnions

in said. carrier and movable vertically rela-
“tively thereto, friction rollers on the feet, a
cam-rail engaging with the friction rollers-
“and so shaped that if the ‘carrier rotates at

| and_a resilient member between the lower 30

-will move over the ground at a uniform rate
‘without slip between the feet and the ground..

40
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a uniform velocity the transporter will move

over the ground at a uniform rate without
slip between the feet and the ground.

In testimony whereof 1 have signed my

name to this specification in the presence of
two subscribing witnesses. -‘ '

. 'HENRY SELBY HELE-SHAW.

50

 Witnesses: . -
- - Avrrep J. Bourr,
- Harry B. BripGk.

‘connection between the outer frame and the
inner member, a foot free to move within
limits in two directions relatively to the leg |
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