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My invention relates to vehicles advancing
by means of three-limbed artificial legs, bV
means of -which it is possible to convey a

load suspended thue from which is -much
larger in commmc«m with- the. aveight
thereof. :

- A fur hal "dvzmt “of the machine
cording to the invention resides therein tha
it can “also travel on a-ver ry steep track and
the construction of the surface 15 of no im-
portance. - The machine can therefore . be
used o uneven hard and also on sinking soft
ground, for example sand, snow or damp
el ay soil for drawing Toads sach as. plo“
and ether agricul ltural appliances.

The snpmate characteristic features of the
mverﬁon will appear from the following de-

ailed description in which is described one
ommpLe of constructien with reference to
the accompanying drawing.

Figure 1 is a side clevation of the haul-
ing machine partly in section,

I‘mule 2 1s a plan-thereot,

Tlouuq 3-and 4.each show a side ¢ dm ation
of 2 .cam disc for actuating the artificial legs,

Figure 5 is a cross section on the ]1ne.

/&—~B of Fignre 4. .

“On the under frame 1 is mmmted an in-
ternal combustion engine 1’ by whmh ‘the
chaft 2 mounted nnder the f frame 1 is:driven.
The shaft 2 carries a tocthed wheel 3 from
Whi' b the separate pa rfq of the driving
mechanizm are driven. At the rear part of
the under frame 1 is prov 1ded an auxiliary
frame 4 to Whl(‘h is secured a.casing 5.- In
the middle of the two. 1011(r1t11c11n‘11 qdes 6,6
and the middle bar 6’ of the msmg 5 there
are formed bearings 77 in which is mounted
a stationary transverse shaft 7. The front
angl rear half of the c

ac-

case. 5" for the reception of the lower half
of the cam dises 18 and 15, In the bottom
10" of the 'ﬂsma 5. theve are provided be-

tyween the cases 57 parallel 1onﬂ"xtumn al slots
10 thyroush which
and Y5, 257 r'crmim thea 1tﬁual legs. :
Over the front case 5/ ther mo*mted in
ines 11 a shaft 12 to WI 1ch i3 keyad a

cam aise 1’5 The shaft 14 rota mm m

1](3
-rear bearings 147 carries a larger cam dise 15.
On one end of the shafis 12 and M there ale

lreyed cranks 16 and 16" of equai length con-
nected together by a dr iving. rod 17. . The
other end of the shaft 12 carries a chain
wheel 19 which may be driven by a chain 18
from.the chain-wheel 3.0f tho shaft 2

of duv*nv )ods 23, 237,

casing 5 each form a

ave:-prassed fthe rods. 8,8"

1800,

ue“al No. 100 7

On Lhe shas ‘u lﬁcm are monnted rot%tably
63 near: as _possible together and. extending
through. the longitudinal slots 10, rods 8. g
which form Lhe uppe T leg pOI’ulOﬂ& of ‘the
avtificial  legs. These “can swing: . freely
ba ckw‘lvf‘lsw\nd forwards The mothod of
swinging is determined by the -particular
f-*h“}m oi ‘pe grooves 20,20” formed on. the
two.side surfaces of the lax rger disc 15, with
which the leg portions 8, 8 engage by mezms
The dl‘lVlDO' rods
are, hingedly connected to the cor-

25,237

responding leg portions 8, 8'.

111" groove 20, 207 consls,t
throngl 1190°, the other through 240°. On
both sides of the disc 15 there engages with
the 0')1'1bspondmo grooves 20, 190" rollers
24, 247 carried bV plvots 22, 227 on. ‘the
driving rods 23,23’ The free ends of the
link rods ¢
Iarged 13&1* is plowded with a recess 52 in
which is locat ‘ed a roller 24 of the shaft 14.
If the dise 15 is rotated uniformly in the
ducﬂtml‘ of the arrow the driving rods 23
and 23’ are moved alterlmtelv n thn direc-
tion m“ their longitudinal axis whereby: the
ubpor leg Dortmns 8 and 8 .are swungo alter-
“tfﬂy fory wardly and backwar dly.". By rea-
son m thﬂ‘pa ticular shape of the grooves
20 20/ the swinging of the upper leg 1}01 tions
forwardly and b‘ml\wmrdly 18 {rected at-a

-uniform ‘speed, whilst the upper. leg por-

tlons 8,8 swing twice as far. forwardly from
the vertical poqmom as backwardly. The
swinging movement Arom the rearmost posi-
tion to iLU foremost, position’ as also from
here rearwardly durine the. first third of the
distance takes place at twice the speed: to

he last two thirds of the dig-

that (van
tance his:manner cne upperly p ortion

Lﬂ t

aru g on’r the wholc of its for W‘lI‘d move-

ment-and the firs” thivd of its pearward
l:]’)\kl‘](’pt whilst ?hc other uppeL leg por-
tion ¢
rearward ' mi ovement.
reason of the fact that the two similarly
shaped grooves 20207 of the dice 15 are

relatively displaced hy 180°.

The small cam disc 13 serves to: bend and
stretch the lower leg portions 25 and 25
mrnedly connected. to the upper leg portions
8 and-8". Onthe two side surfaces of the
disc 13 ave provided two similar grooves
26 and 26’ which are relatively dlsplaced by
W1th these grogves engage rollers 3]

of two dis-
Csimilar lar% swtzon.s of which one exteénds

es out the last two thirds of its:
-This is obtained by~
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28, 23" are enlarged and in the en-
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and 21’ respectively mounted on pivots 28
and 28’ projecting at right angles from the

inclined driving rods 27 and 27”. The en-
larged ends 53 and 53’ of the driving rods
- 97, 27" embrace rollers 24, 24" mounted on

the shaft 12. The other ends of the driving
rods 27 and 27’ are hinged to the upper
points of bell erank levers 29,29 rotatably
mounted in projections 80, 80" .of the upper
leg portions 8, 8’ adjacent the upper ends
of the leg portions. The front points of
the bell crank levers 29, 29’ are connected
to the upper ends of the rods 32 and 32"
The rods 32 and 32’ are hinged at the lower
ends to extensions 31, 317 of the lower leg
portions 25; 25’. 'With a uniform rotation
of the disc 13 the driving rods 27, 27" are
moved alternately forwards and backwards
whereby the bell crank levers 29 and 29
alternately move the rods 32 and 32" con-
nected- thereto, upwardly and downwardly.
In this manner the lower leg portions 25

and 25" in relation to the corresponding

upper leg portions 8 and 8’ are at predeter-
mined intervals of time, bent, then stretched
or held stretched. By reason of the shape
of the grooves 26 and 267, illustrated, one
lower leg portion 25 is stretched in relation
to the corresponding upper leg portion 8
whilst this upper leg portion is passing
through the last two thirds of its rearward

movement, that is-to say whilst the foot end

of the stretched leg is resting on the ground
and the shaft 7 rigidly connected to the
vehicle body 1 together with the load at-
tached therete moves forwardly over the
ground. Towards the end of the rearward
movement of the upper leg portion the lower
leg portion 25 is agdin bent and during the
whole time of the forward movement thereof

~ is kept bent and in this manner holds the
- foot portion raised from the track as illus-

trated in Figure 1 in connection with the
rods 8 and 25”. The stretching only takes
place during the first third of the rearward
movement of the upper leg portions 8, 8/,
whilst the lower leg portions 25, 25" comes
into the vertical position at the time the

‘upper leg portion is in the foremost position.

The foot portion in 83, 83/, is also hinged
to the lower end of the lower leg portion 25,

95’. The bending and stretching of these.

feet portions in relation to the correspond-
ing lower leg portion is effected by link rods
34, 34’ which at the top are hinged to a
projection 35, 85" of the upper leg portions 8,
8’ and at the bottom to the heel end of the
corresponding foot portion. By means of
the said link rods and by reason of the con-
nection used the foot, in relation to the cor-
responding -lower .leg portion in  the
stretched position of the leg is held stretched
but bent in relation to the lower leg portion

‘when this is bent in relation to the upper leg

portion. The foot portion of the unloaded

-relation to the shaft 7, to the casing b.

1,691,233

leg moving forwardly -in the bent position
is thereby raised still further from the
ground and thus uninterrupted operation 1s
still more ensured in uneven and sinking
ground. The unobstructed movement is
also rendered possible by reason of the fact
that in consequence of the shape of the
grooves 267 of the disc 13 the foot portion
is -always placed vertically on the ground
and is raised vertically therefrom.

"The parts of the grooves 20, 26 which
produce the simultaneous movements of the
upper leg portions 8, 8" in relation to the

70

shaft 7 and of the lower leg portions 25, 25"

in relation to the corresponding upper leg
portions are indicated at the periphery of
the discs 18 and 15 by the same numerals.
The two cam discs are connected to the cor-
responding driving and actuating means in
such a manner that both driving rods actuat-
ing the same leg always engage simulfa-
neously with such portions of the respective
grooves which on the circumference of both
dises in the radial line are marked  with
equal numerals which indicates that the
movements dependent upon one another are
taking place correctly. =

The' rods 36, 86" are-connected at both
sides, as high and forwardly as possible in
The
rear ends of the rods carry a’fransverse
beam 37 from which is suspended a hock 88.
The pulling force therefore always acts at
such  angle that the vertical components
thereof press the front part of the machine
against the ground and a lifting of the front
part is thus avoided.. - . ‘

If desired the-artificial legs may be dis-
engaged, for this purpose there is mounted

on supports 39, 39" an auxiliary shaft 40 on

which wheels 41 may be fitted. ’

If the front steering wheels are replaced
by small sledges a draft sledge is obtained.
- The operation of the machine is produced
in that the driving rod 23 alters the angle

“formed between the stretched artificial leg to

the horizontal, The alteration is produced
when the {ront half of the machine is of
sufficient weight either when the shaft 7 to-
gether with the attached load gets forward
over. thie ground or when the foot portion
of the leg stides backwardly on the ground.

As the distance between the points of en-

“gagement of the driving rod 23, 23" from the
- shaft 7 in the form -of construction illus-

trated is about an eight of the distance of
the foot end of the stretched leg from the
shaft 7, the resistance occurring at the shaft
7 may be eight times larger than the adhesion

resistance at the foot end before slipping of **

the foot end 38, 83’ on the ground occurs.
From this is.explained the great draft ca-
pacity of the artificial leg in relation to the
known driving wheels. © On steep tracks the
component of gravity parallel to the track
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behaves similar to the resistance to the
suspended load. Both resistances are over-
come more easily by the motive force of the
artificial legs than by driving wheels.

The machine can also travel rearwardly if

the two cam dises 13 and 26 are rotated. in’
the reverse direction. Both legs then swing:

alternately in the bent condition rearwardly
in relation to the shaft 7 and in the stretched
position move the vehicle rearwardly.

I am aware that other modifications be-
sides those shown in the drawing may be
found useful and lie within the scope of my
invention.

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

1. In a drive means for a motor vehicle,

a motor, a casing, drive shafts at the front’

and rear ends of the casing, means for driv-
ing said shafts from the motor, cams on said

shafts, a nondriven shaft intermediate said’

first shafts, jointed legs hingedly mounted
on said second shaft, a bell crank on the
upper part of each leg, means operatively
connecting one arm of the bell crank with

the lower part of the leg, means operatively

connecting the other arm of the bell crank
with said front cam, and means operatively
connecting the said rear cam with the upper
part of said leg. 1

2. In a drive means for a motor vehicle, a
casing, drive shafts at the front and rear
ends of the casing, groove disks on said drive
shafts, means for rotating said shafts with
equal frequency, a nondriven shaft inter-
mediate said first mentioned shafts, three
limbed jointed legs, each comprising an up-
per leg part, a-lower leg part, and a movable
foot portion, hingedly mounted on said sec-
ond shaft, a bell crank pivoted on the front
side of said upper leg part, an inclined driv-
ing rod operatively connecting the front

. groove disk with the upper point of said

60

- bell crank, and a solid link rod connecting

the lower point of the bell crank. with an
extension on the top of the lower leg part,

a driving rod operatively connecting the
rear groove disk with the upper leg part, a

spur on the rear side of said upper leg part
adjacent to its lower end, a movable foot
portion linked to the lower leg part, a solid

dink rod parallel to said lower leg part

hingedly connecting the spur on the upper
leg part with the heel end of said movable
foot portion, - : ‘ - :

3. In a drive means for a motor vehicle; a
motor, a casing, drive shafts at the front
and rear ends of the casing, means for driv-
ing said shafts from the motor with equal

frequency, groove disks on said ‘drive shafts,

a nondriven shaft intermediate said first
shafts, jointed legs hingedly mounted on

said second shaft, a bell cra‘_nk‘ on the upper

part of each leg, a solid rod connecting one
arm of the bell crank with the lower part of
the leg, means operatively connecting the
other arm of the bell crank with the front
groove disk, a driving rod operatively con-
necting the rear groove disk with the upper
leg part adjacent to'its top end, the arrange-
ment - owing to the peculiar shape of ‘the
groove formed on the rear disk being such

“as to swing the upper leg part from its tem-

porary vertical position at about twice the

angular distance * forwardly - than  back- ’

wardly, and that one upper leg part per-
forms its entire forward swinging and the

a ‘
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fivst third of its rearward swinging while

the other upper leg part performs the two -

latter thirds of its backward swinging:

4. In a drive means for a motor vehicle, a
motor, a casing, drive shafts at' the front
and rear ends of the casing, groove disks
on said drive shafts, and means for driving
said shafts with equal frequency, a non-
driven shaft intermediate said shafzs, jointed

80

legs hingedly ‘mounted on: said nondriven

shaft, a driving rod operatively connecting

the rear groove disk with the upper leg

part adjacent to its top end, a bell crank on
the upper part of each leg, a solid rod con-

necting one arm of the bell crank with the

lower part of the leg, means operatively con-
necting the other arm of the bell crank with
the front groove disk, the arrangement ow-
ing to the peculiar shape of the groove
formed on the front disk being such that the
toot end of the striding leg is always placed
vertically on the ground and is raised ver-
tically therefrom. ‘

5. In a drive means for a motor vehicle, a

90
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motor, a casing, drive shafts at the front

and rear ends of the casing, means for driv-
ing said shafts from the motor with equal
frequency, groove disks: on said drive shafts,
a nondriven shaft intermediate said first

shafts, jointed legs hingedly mounted on

sald second shaft, a bell crank on the upper

105

part of each leg, a solid rod:connecting one . -

arm of the bell crank with the lower part of -
“the ‘leg, means operatively connecting the

110

other arm of the bell crank with the front

groove disk, ‘a driving rod operatively con-
necting the rear groove disk with the upper

leg part, the control of the right cooperation-

of the front and the rear groove disk being
rendered possible thereby that the portions
of the different grooves having to produce
coordinated, i. e. simultaneous, movements of
the lower and upper leg part respectively. -

In testimony whereof I have signed my
name to this specification this 24th day of

March, 1926. R
' ~ ADOLF EHRLICH.



