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COMPLETE SPECIFICATION

Improvements in Motor Vehicles having Endless Tracks and Road
Wheels

I, AporruE KucrEsse, a French citi-
zen, of 48, rue du Théatre, Paris, (Seine),
Trance, do hereby declare the nature of
this invention and in what manner the
same is to be performed, to be particu-
larly described and ascertained in and
by the following statement:—

Tt is known that in the automobile art,
the vehicles which have given the best
efficiency on roads and which are the
fastest comprise four wheels, two only of
which are driving wheels, It is also
known that, on ‘‘ open ground ”’, propul-
sion by endless track is the most efficient.

Numerous inventors have sought to
eonstruet a motor vehicle travelling
rapidly on the road and hence on wheels
and adapted to be converted (more or less
quickly) into. a vehicle for travelling
over open ground by the addition of an
endless track.

Some inventors have recommended and
even constructed °° all road or all endless
track ’ machines, that is to say, the
vehicle could be converted completely
from a wheeled vehicle into a vehicle
travelling only on endless tracks or vice
versa. :

Others have been content to add to the
driving axle of a four wheeled motor
vehicle an endless track device driven by
the same driving axle, .

In the first case. the machine is very
expensive to construct, because the com-
plete independence of the wheels and the
endless tracks necessitates a complicated
and heavy mechanism, both on account
¢f the transmission of the movement to
the two propelling devices, and also on
account of the suspension, the means for
actuating the conversion members, the
steering of the endless track again,
double braking, and so forth. .

Furthermore, it is known thaf it is
very difficult to provide a good suspension
with an endless track. This difficulty is
increased since, in the present case, it is
necessary to provide this vehicle, which is
rapid when it is on wheels, with a speed
which is as close as possible to this latter
speed when the vehicle is travelling on

its endless tracks.\
[Price’

The result of all these difficulties is
that practically no vehicles of this kind
are to be found on the market, 55

In the second case, construction is
simper but among the known inventions,
there are no machines which solve the
problem satisfactorily. Thus, in almost
all cases, the rear wheels and the end- 60
less tracks bear simultaneously on the
ground. Since both devices are driven
off the same axle, they rotate at the same
speed of revolution, but since the dia-
meter of the toothed wheel driving the 69
endless track is inevitably smaller than
that of the carrying wheel, there re-
sults a very appreciable difference in
the speed developed, giving a deplorable
efficiency. 70

In addition, the fact of employing the
wheel driving axle for driving the end-
less track implies a very forward posi-
tion—relatively to the said axle— of the
entire carrying train giving a poor distri- 75
bution of weight on the axles when the
endless track bears on the ground. The
carrying train in the vicinity of the
centre of the chassis receives almost the
whole of the load, thus depriving the 80
steering road wheels of the adhesion
necessary to ensure good steering.

In this class of vehicle, no deviee is to
be found for adding rapidly and while
travelling, to propulsion by wheels, pro- 88
pulsion by endless track or conversely of
withdrawing the latter, still while travel-
ling, when its need is no longer felt.

Another very imporant point is that
the constructions proposed heretofore 90
necessitate special automobile mechanism
involving a high cost price.

It is furthermore known that the
efficiency of an endless track wehicle is
lower, the greater is the load carried. It 95
is therefore advantageous to employ end-
less track propulsion with the least pos-
sible weight, always loading the wheels
to the maximum permitted by the condi-
tion of the ground. 100

Among the known devices, no devices
which satisfy these desiderata are to be
found.

The present invention provides a motor
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“vehicle having endless tracks and driving
and steering road wheels and adapted to
be driven either by the driving road
wheels alone or by the driving road
5 wheels and endless tracks simultaneously,

the steering being always ensured by the -

steering road wheels in which the end-

less tracks are adapted to be raised and

lowered by deformation of their central
10 portions between fixed front driving and

back idle pulleys, and the bringing into

operation of the driving gear for the end-

less tracks . automatically controls the

passage to a lower speed for the driving
15 road wheels.

The accompanying drawing and the
following description will enable an
exact idea to be formed of the invention.

Figure 1 shows in elevation the entire
machine on its wheels.

Figure 2 is a plan view.

Figure 3 shows the machine in eleva-
tion, the carrying trains being lowered,
with a partial section through two
rollers, the outer back wheel being re-
moved. o

Figure 4 is a back view. :

Jigure 5 shows in sectional elevation

25

the mechanism for driving the endless”

30 track axle, combined with the speed re-
ducing mechanism for the wheel axle.

Figure 6 is a part sectional plan view
of the preceding device. o

Figure 7 is a view in elevation, with
part section, of the drive of the carrying
axle and its connection with the train of
rollers, and also with the suspension
springs of the wheel driving axle. .

Figure 8 is a profile view, with par-
tial section of the foregoing arrange-
ment. .

Figure 9 shows diagrammatically the
device for indicating the position of the
endless track. .

As will be seen in Figures 1 to 4, the
machine is constituted by a standard
motor vehicle chassis comprising an en-
gine, a gear box, steering means_ a frong
steering axle and a back driving axle, all
thig being known and therefore not re-
quiring any special deseription.

Fixed at one point of this chassis, be-
tween the two axles, is a second driving
axle 1 (Figures 1, 2, 8, 6) to which 1s
added a gear case 2 (Figures 2, 5, 6)
comprising gear trains described herein-
after. Issuing from this gear case, the
shaft 8 (Figures 2, 5, 6) which comes from
the engine transmits the movement to the
driving wheel axle 4 (Figures 1, 2, 3, 4).

Between the driving axle 1 and the
wheel driving axle, the carrying trains,
which may be of different systems, are
disposed on either side of the chassis.
65 In the present ecase, the said carrying
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trains are shown mounted on the ends of
the carrying axle 5 (Figures 1, 2,38, 7. 8)

‘which is connected to the chassis by the

bearings 7 (Figures 2, 8) permitting it to
rotate. The axle b terminates at each
of its ends and externally of the chassis
in two opposite cranks 8 and 9 (Figures
1, 2,3, 7, 8) of the carrying trains. The
latter are constituted by known devices
represented here by way of example by 79
the rollers 12, the small equalizing
beams 13 (Figures 1, 2, 3, 7, 8) connect-
ing the rollers in pairs. A spring 14
ensures the resilient connection between
the equalizing beams 13 and the osecillat-
ing head 11 mounted on the crank pin 10
of the crank 8 of the carrying axle 5.

The crank 9 opposite to the crank 8
serves as support for the front part of the
suspension springs 156 (Figures 1, 3, 7,
8) of the driving wheel axle. TFor this
purpose, shackles 16 (Figures 3, 8) serve
as connection between the crank 9 and the
springs 15.

Sprockets or toothed wheels 17
(Figures 1, 3) are mounted on each end
of the driving axle 1 and ensure the driv-
ing of the endless track 6.

A pulley or idle guide wheel 18
Eigures 1, 3) is provided behind the
\vheeka\ITB'iﬁ‘Hgf"’aﬁerv\ThQ‘ endless track
6 (Figures-1, 2, 3, 4, 7, 8) Tuns over the
wheels 17 and 18 and passes under the
pulleys 12. L

Fixed to the carrying axle 5 is a 100
toothed segment 19 (Figures 7, 8) driven
by a worm 20 (Figures 7, 8) mounted on
the shaft of an electric motor 21 (Figures
2, 7, 8). The latter is fed off the electric
circuit of the chassis,

Regarding the driving axle, 1 it com-
prises in the example selected a worm 22
(Figures 5, 6) driving a corresponding
worm wheel 23 mounted on a differential
24 (Figures 5, 6) from which start on
either side the driving shafts 256 (Figure
6) for the sprockets 17 (Figures 1, 8).
This assembly is well known in the motor
vehicle art and consequently does not
necessitate a detailed description.

The worm 22 is supported in the gear
case 2 (Figures 6, 6) by two ball bearings
26 and 27 (Figures 5, 6). The said worm
is hollow and through it there passes
along its axis and with a considerable
clearance a shaft 28 (Figure 5) connected
at one of its ends by any desired coupling
29 to the exit shaft 30 (Figures 2, 5, 6) of
the change speed gear of the vehicle,
The other end of the shaft 28 carries a 195
sliding gear 31 (Figures 5, 6) operated
from the driver’s seat by means of the
lever 43 which actuates the fork 40 of
the sliding gear 31 by means of a lever
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In the position shown in Figures 5, 6,
the sliding gear 31 is in direct engage-
ment with the worm 22 by means of the
dogs 82 (Figures 5, 6) and also meshes

5 with the gear wheel 33 fast on the inter-
mediate shaft 84 which is also fast with
the gear wheel 356 (Figure 6). The latter
is in constant mesh with the gear 36
(Figures 5, 6) integral with the driving

10 shaft 37 connected by the sleeve 38 to the
driving shaft 3 (Figures 5, 6) of the
wheel driving axle.

In the position described and shown in

Figures 5, 6 it will be seen that the worm

15 22 driving the driving axle 1 ig driven
directly, without any intermediary, by
the exit shaft 80, whereas the wheel
axle is driven with a reduetion in speed
corresponding to the difference in the

20 developed diameters of the sprockets 17
and the driving road wheels. This
differerce in speed is calculated for the
same speed on the ground of the fracks
and the road wheels.

95 If now by means of the lever 43
(Figures 1, 4) operated from the driver’s
seat, the fork 40 (Figure 5) ig actuated to
move the sliding gear (Figures 5, 6) so
that its teeth 41 mesh with the internal

80 teeth 42 of the toothed wheel 36 (Figures
5, 6), it will be seen that:—

(1) The worm 22 no longer receives the
movement of the engine. The endless
track axle 1s therefore motionless,

35 (2) The driving wheel axle is in direct
engagement with the exit shaft of the
change speed gear, and that consequently
it functions under the same conditions as
in an ordinary motor vehicle.

40  The electric motor 22 may be put into
eircuit by means of two independent
contacts 44 and 45 (Figures 2, 7. 8) each
giving one direction of rotation. These
contacts are operated from the driver’s

45 seat by two pull rods 46 and 47 (Figure 4)
acting on the cables 48 and 49. (Figures
2, 7, 8), as in the case of motor vehicle
starters. One of the pull rods corre-
sponds to the direction ‘¢ descente

50 (descent) and. the other to the direction
*“ montee ’’ (ascent). They may be pro-
vided with inscriptions,( for example D
and M, to avoid any mistake. The in-
stallation is completed by an endless

55 track position indicator dial 50 (Figures
4,9). This is connected by a small
flexible cable 51 to a lever 52 (Figure 9)
secured to the carrying axle 5, and conse-
quently follows. fthe positions of the

60 latter. :

The oscillating head 11, mounted on
the crank pin 10 (Figures 2, 3, 7, 8)
carries opposite the spring 14 two arms
53, the upper part of which carries an

65 equalizing beam 54, each end of which

carries an endless track supporting
roller 55. The equalizing beam 54 is
pivoted in its centre 56 to the ends of
the two arms 53 (Figures 1, 2,3, 7,8).

The device will accompany the oscil- 70
lating head and consequently the carry-
ing train in all its movements, and as
will be appreciated its object is to main-
tain the endless track 6 under an almost
constant tension, irrespective of the posi- 7
tion of the crank pin 10,

The operation is as follows:—

On a good road, the machine is in the
position shown in Figure 1, that is to say,
the endless track train is raised. The S0
vehicle travels on its wheels like an
ordinary motor car. The rear suspension
is normal. the springs 15 taking the
whole of the rear load. In this case, it
has been seen that the sliding gear 8T is 89
in direct engagement by its teeth 41 with
the wheel 36 and consequently the worm
22 (Figures 5, 6) does not rotate. The
driving axle 1 and the endless track 6 are
motionless. 90

When the necessity of employing the
endless track makes itself felt, the driver
acts upon the lever 43 to put the endless
track axle into gear and to reduce the
speed of the wheel axle. He then starts 99
the electric motor 21 by operating the
pull rod 46 marked D (descent).

Through the medium of the mechani-
cal transmission described hereinbefore,
the electric motor 21 will rotate the
carrying axle 5 through a certain angle.
The cranks 8 and 9 of the latter will
therefore describe a certain are of a
circle carrying along with them the oseil-
lating head 11 of the ecarrying train
which will descend and also the shackles
16 of one of the ends of the rear suspen-
sion springs 16 which will ascend.

The driver will be able to follow the
position of the endless track .train by 110
means of the indicator dial 50 and to
regulate the pressure exerted by the end-
less track upon the ground relatively to
that exerted by the wheels. This point
is very important. In fact, it renders it
possible to secure the maximum efficiency
on all kinds of ground by employing the
endless track only in the amount neces-
sary for satisfactory operation. Thus,
on firm but greasy ground, the endless 120
track will only have to just touch the
ground to prevent any skidding. It will
be running almost idle, that is to say
without any load and hence without ab-
sorbing any considerable power. On
softer ground, it is possible by referring
to the dial 50 to increase the pressure of
the endless track on the ground by caus-
ing the electric motor 21 to make a Tew
more revolutions,
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The adhesion of the endless track will
be increased to a maximum on ground
which is not very consistent. In this
case, the wheels will only just touch the

5 ground and the indicator dial will be at
the bottom in the descent rotation.

The machine is then in the position
shown in Figures 3 and 4.

The converse operation will be effected

10 by acting on the pull rod 47 marked I

(ascent).  The motor 21 will rotate in

the opposite direetion and will raise the

endless track train by the amount judged
necessary by the driver according to the
state of the ground. The indicator dial

50 as in the case of the descent direction,

will indicate the position of the endless

track train, ~The latter being returned

to the initial position shown in Figure 1,

it will merely be necessary to act upon

the lever 43 to secure the direct engage-
ment of the wheel axle and to render the
endless train motionless.

The machine is again in its position for
travelling on roads. o

Electrical contacts may be provided to
cut off the current automatically when
the carrying train arrives in its end posi-
tions. i S )

30 As may be readily appreciated, the

vehicle will be able to pass in a few

seconds from the road position (wheels
only) to the mixed position (wheels and
endless tracks) or vice versa.

It will be noted that on account of the
short distance between the carrying axle
5 and the wheel driving axle, the equili-
brium of the vehicle, in the case of the
position on endless tracks, is changed
oaly a little and in any case in a favour-
able sense for varied ground, since the
slightly smaller distance of the carrying
axle 5 from the steering axle will have
the effect of increasing the propulsive
adhesion and of reducing the load on the
front axle, hence diminishing the ten-
dency for its wheels to sink into soft
ground, while retaining for it a sufficient
lead to ensure steering.

It is evident that the arrangement de-
scribed by way of example may be carried
into effect in a number of ways.

Thus, the carrying trains, instead of
being: mounted on the ends of a rotating
55 axle may be constructed by any one

versed in the art to slide vertically by

means of levers or screws and nuts actu-
ated by any electro-mechanical or other
driving means.

60 It is also possible, in the arrangement
described by way of example, to devise
an entirely mechanical drive for the
carrying axle. In sueh a case, it is
merely mnecessary to replace the electric

65 motor 21 by a gear wheel or belt trans-
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mission driven off the change speed gear
or off any point of the actual transmission
of the vehicle, :

This drive may also be hydraulic act-
ing for example directly on the crank 8§
or a lever keyed to the axle 5. Hydraulic
drives of this kind are to be found for
example in tilting body motor vehicles,
emploved for the transport of materials.

The drive of the electric motor may
also be varied in an infinite number of
ways. It may for example be made auto-
matic by mounting suitable contacts on
the rod gear of the operating lever 43.
The two pull rods 46 47 may also be re-
placed by a single contactor. It is
furthermore possible to conmect in the
electric circult a series of relays for auto-
matically breaking the cireuit in prede-
termined positions, and so forth.

All these combinations, which are
probably not of great importance from
the practical point of view, are never-
theless within the invention. .

Having now particularly deseribed and
ascertained the nature of my said inven-
tion and in what manner the same is to
be performed, I declare that what I claim
is:—

1. A motor wvehicle having endless
tracks and driving and steering road
wheels and adapted to be driven either
by the driving road wheels alone or by
the driving road wheels and endless
tracks simultaneously, the steering being 100
always ensured by the steering road
wheels; in which the endless tracks are
adapted to be raised and lowered by de-
formation of their central portions be-
tween fixed front driving and back idle
pulleys, and the bringing into operation
of the driving gear for the endless tracks
automatically controls the passage to a
lower speed for the driving road wheels.

2. A motor vehicle as claimed in claim
1, comprising a driving axle fixed to the
chassis between the two wheel axles, and
carrying an endless track driving
sprocket at each of its ends at a suffi-
cient cléarance height above the ground. 115

8. A motor vehicle as claimed in '
claims 1 and 2, comprising a ecarrying
train on either side of the chassis dis-
posed between the driving axle and the
driving wheel axle of the chassis,

4. A motor vehicle as claimed in claims
1 to 3, comprising a carrying axle, dis-
posed between the driving axle and the
driving wheel of the chassis. the said
carrying axle receiving the endless track 195
carrying trains at each of its ends.

5. A motor vehicle as claimed in
claims 1 to 4, comprising an idle wheel
or guide pulley for the endless track and
fixed to the chassis to the rear of the 1380
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wheel driving axle and at a sufficient
clearance height above the ground, so
that the endless frack encloses the wheel
driving axle with the necessary clearance
5 for its movements. ,

6. A motor vehicle as claimed in claim
4, in which the carrying axle terminates
at each end in a crank, the axle body
being rotatably mounted on the chassis,

10 and the crank pins of the cranks each

receiving a carrying traiu.

7. A motor vehicle as claimed in claims
4 and 6, in which each of the ends of the
carrying axle terminates in a crank hav-

15 ing two opposite arms, one receiving the

carrying train and the other the front end
of the rear suspension spring,

8. A motor vehicle as claimed in claims
1 to 7, comprising an electro-mechanical,

90 mechanical, or hydraulic drive, set in

operation at the will of the driver and
acting on the aforesaid crank axle for
imparting to it a certain angular move-

ment corresponding, in one direction, to
the rendering operative of the carrying
trains, and in the other direction to the
raising thereof,

9, A motor vehicle as claimed in
claims 1 to 8, comprising a combination
of transmission members ensuring the
automatic reduction in the speed of the
road wheels at the same time as the coup-
ling up of the drive to the endless tracks,
the decoupling of the endless tracks auto-
matically returning the original speed fo
the road wheels.

10. A motor vehicle having endless
tracks and road wheels substantially as
described or substantially as shown in
the accompanying drawing.

Dated this 18th day of November, 1935.
ADOLPHE KEGRESSE,
per: Boult, Wade & Tennant,
111/112, Hatton Garden, London, E.C.1,
Chartered Patent Agents,

Leamington Spa: Printed for His Majesty’s Stationery Office, by the Courier Press.—1936.
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[This Drawing is @ reproduction of the Original on aredicced scale, /
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