2,105,042

A. KEGRESSE
MOTOR VEHICLE WITH VARIABLE PROPULSION

Jan. 11, 1938.

3 Sheets-Sheet 1

Filed Nov. 13, 1935

———

l"\ e —
T ) Yag— ' O P

INVENTOR :

Ae g resse

AT TORNEY




Jan, 11, 1938.

Fig.2.

A, KEGRESSE

2,105,042

MOTOR VEHICLE WITH VARIABLE PROPULSION

Filed Nov. 13, 1935

3 Sheets-Sheet 2

INVENTIR

Adolphe /fegre.s'se

Ll

8y

ATTORNEY




2,105,042

A. KEGRESSE
MOTOR VEHICLE WITH VARIABLE PROPULSION

Jan. 11, 1938.

3 Sheets-Sheet 3

Filed Nov. 13, 1935

G5 /5

5

@& 42

,
A
s PR S

A e 77 A

O

z8

ol

N X TN =~
. _l —

y 7NN

P

ooz 2y

v

24

Q
3
N
. >
s¢ V'
[N &
S¢ LK
X ‘N K
XN <
//.mw .
Loy
3 Q AMWW

S ;)
BHCH "u-_ < Y

N AR eI [F

7 N NN .”\N\\\\\\\N‘\\FF\\\NN\“

N o i il ¢

B 2 ' 7 XNARANAAY AANVANRRNA 227

—Wﬁo .,\\\\\\\\\\“ﬂ/’ffiﬂfffl

o




15

20

25

a0

40

45

Ho

&5

Patented Jan. 11, 1938

UNITED STATES

- 2,105,042

PATENT OFFICE

2,105,042
MO'.I‘OB. VEHICLE W{"fg VARIABLE PROPUL-

Adolphe Kégresse, Paris, France

Application November 13, 1935, Serial No. 49,575
In France November 19, 1934

8 Claims. (Cl 180—9.1)

It is known that in the automobile art, the
vehicles which have given the best efficlency 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”, pro-
pulsion by endless track is the most efficient.

Numerous inventors have sought to construct
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 travel-
ling over open ground by the addition ot an end-
less track.

Some inventors have recommended and even
constructed “all road or all endless track” ma-
chines, that is to say, the vehicle could be con~
verted completely from a wheeled vehicle into a
vehicle having integral 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 complete independence
of the wheels and the endless tracks necessitates
a complicated and heavy mechanism, both on ac-
count of the transmission of the movement to
the two propelling devices, and also on account of
the suspension, the means for actuating the con-
version members, the steering of the endless track
again, double braking, and so forth.

Furthermore, it is known that it is very diffi-
cult to provide a good suspension with an integral
endless track. This is all the more correct since,
in the present case, it is necessary to provide this

5 vehicle, which is rapid when it is on wheels, with

a speed whieh is as close as possible to this latter
speed when the vehicle is travelling on its end-
less tracks.

The result of all these difficulties is that prac-
tically no vehicles of this kind are to be found
on the market.

In the second case, construction is simpler but
among the known inventions, there are no ma-
chines which solve the problem satisfactorily.
Thus, in almost all cases, the rear wheels and
the endless tracks bear simultaneously on the
ground. Since both devices are driven off the
same axle, they rotate at the same speed of revo-
lution, but since the diameter of the toothed
wheel driving the endless track is inevitably
smaller than that of the -carrying wheel, there
results a very appreciable difference in the speed
developed, giving a deplorable efficlency.

In addition, the fact of employing the wheel
driving axle for driving the endless track implies

a very forward position--relatively to the said
axle—of the entire carrying train whence a poor
distribution of weight on the axles when the
endless track bears on the ground. The carry-
ing traln in the vicinity of the centre of the
chassis receives almost the whole of the load, thus
depriving the steering road wheels of the adhe-
sion necessary to ensure good steering.

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

Another very important point is that the con-
structions proposed heretofore necessitate special
automobile mechanism involving a high cost
price.

It is furthermore known that the efficiency of
an endless track vehicle is lower, the greater
the load carried. It is therefore advantageous to
employ endless track propulsion, with the least
possible weight, always loading the wheels to the
maximum permitted by the condition of the
ground.

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

The present invention relates to the addition,
to a motor vehicle chassis of modern construction,
of devices which do not in any way affect the
efficiency  of the vehicle when travelling on
wheels, and rendering it possible, for varied
ground, to bring into engagement with the ground
while travelling an endless track, the pressure of
which on the ground is adjustable, likewise while
travelling, without impairing the judicious dis-
tribution of the load on the axles.

The invention likewise relates to & device pro-
viding, at the same time as the endless track
driving mechanism 1is put into gear, a reduction in
speed of the driving wheels in order to give them
the same linear speed as the endless track.

The accompanying drawings and the following
description will enable the invention to be clearly
understood.

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

Figure 2 is a plan view.

Figure 3 shows the machine in elevation, the
carrying trucks being lowered, with a partial
section through two rollers, the outer back wheel
being removed.

Figure 4 is a back view.

15

20

30

35

40

45

‘Figure 5 shows In sectional elevation the mech- -

anism for driving the endless track driving axle,

55




10

15

20

25

30

35

40

45

50

b5

60

65

2

combined with the speed .reducing

g mechanism
for the wheel axle. ’

Figure 6 is & part sectional plan view of the

preceding device,

Figure 7 is a view in elevation, with part sec-
tion, of the drive of the carrying axle and its
connection with the set of rollers, and also with
the suspension springs of the wheel driving axle,

Figure 8 is a profile view, with partial section
of the foregoing arrangement, :

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
embodies a standard motor vehicle chassis com-
prising an engine, a gear box, steering means, a

front steering axle and a rear driving axle, all

being known and therefore not requiring any
special description. ;

Fixed at one point of the chassis, between the
front and rear axles, is a second driving axle |(

(Figures 1, 2, 3, 6) with which is associated a

gear case 2 (Figures 2, 5, 6) comprising gear
trains described hereinafter. Issuing from gear
case 2, is a shaft 3 (Figures 2, 5, 6) driven by
the engine for transmitting movement to the

_rear or driving wheel axle 4 (Figures 1, 2, 3, 4).

Between the driving axle { and the wheel driv-
ing axle 4, the load carrying trucks, which may
be of various types, are disposed on either side
of the chassis. In the present case, the said
load carrying trucks are shown mounted on the
ends of the carrying axle § (Figures 1, 2, 3,7, 8)
which is rotatably mounted on the chassis by
bearings T (Figures 2, 8). 'The axle § terminates
at each of its ends and externally of the chassis
In two opposite cranks 8 and 8 (Figures 1, 2, 3, 7,
8) of the carrying trucks. The load-carrying
trucks, as represented in the drawings by way of
example, include the rollers 12, the small equaliz-
ing beams 138 (Figures 1, 2, 3, 7, 8) connecting the
rollers in pairs, and spring 4 providing a re-
silient connection between the equalizing beams
i3 and the oscillating head 1| mounted on. the
crank pin 10 of the crank 8 of the carrying axle 5.

The crank 8 opposite to the crank 8 serves as
support for the front part of the suspension
springs I8 (Figures 1, 3, 7, 8) of the driving wheel
axle. For this purpose, shackles 16 (Pigures 3, 8)

serve as connection between the crank 8 and the

springs (5. .

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

A track-carrying pulley or idle guide wheel 18

(Figures 1, 3) is provided behind the wheel driv-

ing axle. The endless track 6 (Figures 1, 2, 8,4,
7, 8) runs over the wheels {T and I8 and passes
under the rollers 12.

Fixed to the carrying axle 5 is a toothed seg-
ment {8 (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 by
the electric system of the chassis.

Regarding the driving axle I, it comprises 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
extend on either side the driving shafts 28 (Fig-

- ures5, 6) for the sprockets 17 (Pigures 1, 3). This

o

75

assembly is well known in the motor velicle art

and consequently does not necessitate g detailed

description.- N 2 -
The worm 22 is supported in the Jgear case 2

.(Figures 5, 6) by two ball bearings 26 and 27

(Figures 5, 6). The said worm is hollow and
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through it there passes along its axis and with a
considerable clearance a shaft 28 (Figure 5) con-
nected at one of its ends by any desired coupling
28 to the drive shaft 30 (Figures 2, 5, 6) of the
change speed gear of the vehicle. The other
end of the shaft 28 carries a sliding gear 31 (Fig--
ures 5, 6) operated from the driver's seat by
means of the lever 43 which engages the fork
40 of the sliding gear 3| by means of a lever 39.
In the position shown in Figures 5, 6, the sliding
gear 3| is in direct engagement with the worm 22
by means of the dogs 32 (Figures 5, 6) and also
meshes with the gear wheel 33 fast on the inter-

10.

mediate shaft 34 which is also fast with the .

gedar wheel 3§ (Figure 6). The latteér is in con-
stant mesh with the gear 38 (Figures 5, 6) in-
tegral with the driving shaft 37 connected by the
coupling 38 to the driving shaft 3 (Figures 5, 6)
of the wheel driving axle 4.

In the position described and shown in Figures
5, 6 it will be seen that the worm 22 driving
the driving axle | is driven directly, without
any intermediary, by the drive shaft 38, whereas
the wheel axle 4 is driven with a reduction in
speed corresponding to the difference in the de-

= hr e

- veloped diameters of the sprockets 17 and the

driving road wheels. This difference in speed
is calculated for the same development on the
ground.

If now by means of the lever 43 (Figures 1, 4)
operated from the driver’s seat, the fork 40 (Fig-
ure 5) is actuated to move the sliding gear (Fig-
ures 5, 6) so that its teeth 41 mesh with the
internal teeth 42 of the toothed wheel 34 (Figures
5, 6), it will be seen that:—

(1) The worm 22 no longer receives the move-
ment of the engine. The endless track axle |
is therefore motionless..

(2) The driving wheel axle # is in direct en-
gagement with the driven shaft of the change

-speed gear, and consequently functions under

the same conditions as in an ordinary motor
vehicle. - -

The electric motor 21 may be put into circuit
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 seat by two pull rods 46 and 471
(Figure 4) acting on the cables 48 and 49 (Fig-
ures 2, 7, 8), as in the case of motor vehicle

. starters. One of the pull rods corresponds to

the direction descent and the other to the direc-
tion ascent. They may be provided with inscrip-
tions, for example D and A, to aveid any mis-
take. The installation is completed by an end-
less track position indicator dial 50 (Figures 4,
9). This is connected by a small flexible cable
§1 to a lever 52 (Figure 9) secured to the car-
rying axle, and consequently follows the posi-

. tions of the latter.

"'The oscillating head i1, mounted on the crank
pin 10 (Figures 2, 3, 7, 8) carries opposite the
spring {4 two arms 53, the upper part of which
carries an equalizing beam 54, each end of which
carries an endless track supporting roller 55,
The equalizing beam 54 is pivoted in its cenire
58 to the end of the two arms 53 (Figures 1, 2,

3,17,8).

This device will accompany the oscillating head
and consequently the carrying trucks in all its
movements, and as will be appreciated its object
is to maintain the endless track 6 under an
almost constant tension, irrespective of the posi-
tion of the crank pin (0.
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The operation is as follows.

On a good road, the machine is in the posi-
tion shown in Figure 1, that is to say, the end-
less track train is raised. The vehicle travels
on its wheels like an ordinary motor car. The
rear suspension is normal, the springs 18 taking
the whole of the rear load. In this case, it
has been seen that the sliding gear 31 is in direct
engagement by its teeth 4f with the wheel 38
and consequently the worm 22 (Figures 5, 6) does
not rotate. The driving axle § and the endless
track 6 are motioniess.

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 the electric motor 21 by operating
the pull rod 46 marked D (descent).

Through the medium of the mechanical trans-
mission described hereinbefore, the electric motor
21 will rotate the carrying axle § through a
certain angle. The cranks 8 and 9 of the latter
will therefore describe a certain arc of a circle
carrying along with them the oscillating head
i1 of the carrying train which will descend and
also the shackles 16 of cne of the ends of the
rear suspension springs 15 which will ascend.

The driver will be able to follow the position
of the endless track train by means of the in-
dicator dial 50 and to regulate the pressure
exerted by the endless 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 necessary for satis-
factory operation. Thus, on firm but greasy
ground, the endless track will only have to just
touch the ground to prevent any skidding. It
will be running almost idle, that is to say with-
out any load and hence without absorbing any
considerable power. On softer ground, it is pos-
sible by referring to the dial 50 to increase the
pressure of the endless track on the ground by
causing the electric motor 21 to make a few
more revolutions.

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 ground and the indicator

dial will be at the bottom in the descent direction.

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

The converse operation will be effected by act-
ing on the pull rod 47 marked A (ascent).” The
motor 21 will rotate in the opposite direction 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 trucks. 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 engagement of
the wheel axle and to render the endless train
motionless.

The machine is again in its position for travel-
ling on roads.

" Electrical contacts may be provided to cut the
current . automatically when the carrying truck
arrives inits end positions.

As may be readily appreciated, the vehicle will
be able to pass in a few seconds from the road

3

position (wheels only) to the mixed position
(wheels and endless tracks) or vice versa. a

It will be noted that on account of the short
distance between the carrying axle § and the
wheel driving axle, the equilibrium of the vehicle,
in the case of the position on endless tracks, is
changed only a little and in any case in a favour-
able sense for varied ground, since the slight ap-
proach of the carrying axle to the steering axle
will have the effect of increasing the propulsive
adhesion and of reducing the load on the front
axle, hence diminishing the tendency for its
wheels to sink into soft ground, while retaining
for it a sufficient load to ensure steering.

It is evident that the arrangement described
by way of example may be carried into effect in

- & number of ways, the invention residing above

all in the grouping of the separate members of
the train of the endless track and of its drive,
relatively to those constituting a standard motor
vehicle chassis.

Thus, the carrying trucks, instead of being
mounted on the ends of a rotating axle may be
constructed by any one versed in the art to slide
vertically by means of levers or screws and nuts
actuated by any electro-mechanical or other driv-
ing means.

It is also possible, in the arrangement de-
scribed by way of example, to devise an entirely
mechanical drive for the carrying axle. In such
a case, it is merely necessary to replace the elec-
tric motor 21 by a gear wheel or belt transmis-
sion driven off the change speed gear or off any
point of the actual transmission of the vehicle.

This drive may also be hydraulic acting for ex-
ample 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 vee
hicles, employed 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 automatic by mounting
suitable contacts on the rod gear of the operat-
ing lever 43. The two pull rods 46 and 4T may
also be replaced by a single contactor. It is fur-
thermore possible to connect in the electric cir-
cuit a series of relays for automatically breaking
the hcircult in predetermined positions, and so
forth.

All these combinations, which are very debat-
able from the practical point of view, will of
course come within the scope of the invention.

I claim: .

1. In a motor vehicle chassis, a front wheel
axle with steering wheels always in steering con-
tact with the ground, a rear wheel axle with
wheels always operable as driving wheels, elastic
suspension means for said rear axle, an endless
track driving axle fixedly mounted on said chassis
between the front and rear wheel axles at a fixed
predetermined distance above the ground, an
endless track front driving sprocket on each end
of said driving axle, an endless track carried by
each sprocket, load-carrying rollers on each side
of said chassis engaging the ground-contacting
stretches of the endless tracks and disposed be-
tween the aforesaid fixedly mounted driving axle
and the rear wheel axle of the chassis, a single
load-carrying axle mounted on the chassis be-
tween said driving axle and the rear wheel axle
of the chassis, and means on each end of the
carrying axle for transmitting the load carried
thereby to the load-carrying rollers.

2. In a motor vehicle chassis, a front wheel
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4

tact with the ground, a rear wheel axle with
wheels always operable as driving wheels, elastic

suspension means for said rear axle, an endless .

track driving axle fixedly mounted on said chas-
sis between the front and rear wheel axles at a
fixed predetermined distance above the ground,
an endless track front driving sprocket on each
end of said driving axle, an endless track carry-
ing pulley mounted on each side of the chassis at
the rear of said rear wheel axle and at a fixed
predetermined distance above - the ground, an
endless track on each side of the chassis mounted
on the sprocket and pulley on the respective sides
of the chassis and encircling the rear wheel axle

5 in spaced relation thereto, a load-carrying truck

on each side of the chassis positioned between
sald driving axle and the rear wheel axle, s sin-~
gle load-carrying axle mounted on said chassis
between said driving axle and the rear wheel
axle, and means for mounting the load-carrying
trucks on the ends of said load-carrying axle,
3. In a motor vehicle chassis, a front wheel
axle, a rear wheel axle, an endless track driving
axle fixedly mounted on said chassis between

O ‘the front and rear wheel axles at a fixed prede-

termined distance above the ground, an endless
track driving sprocket on each end of said driv-
ing axle, an endless track carrying pulley mount-
ed on each side of the chassis at the rear of said

rear wheel axle and at a fixed predetermined dis-
tance above the ground, an endless track on each

side of the chassis mounted on the sprocket and
pulley on the respective sides of the chassis and
encircling the rear wheel axle in spaced relation
thereto, a load-carrying truck on each side of
the chassis positioned between said driving axle
and the rear wheel axle, a single load-carrying
axle mounted on said chassis between said driving
axle and the rear wheel axle, a crank on each
end of said load-carrying axle, a crank pin on
each crank, means for mounting the load-carry-
ing trucks on the respective crank -pins, and
means for rotating said load-carrying axle to
raise and lower said load-carrying trucks.

4. In a motor vehicle chassis, a front wheel
axle, a rear wheel axle, an endless track driving
axle fixedly mounted on said chassis between the
front and rear wheel axles at a fixed predeter-
mined distance above the ground, an endless
track driving sprocket on each end of said driv-
ing axle, an endless track carrying pulley mount-
ed on each side of the chassis at the rear of said
rear wheel axle and at a fixed predetermined dis-
tance above the ground, an endless track on each
side of the chassis mounted on the sprocket and
pulley on the respective sides of the chassis and
encircling the rear wheel axle in spaced relation
thereto, a load-carrying truck on each side of
the chassis positioned between said driving axle
and the rear wheel axle, a single load-carrying
axle mounted on said chassis between said driving
axle and the rear wheelaxle, a double-arméd crank
on ‘each end of said load-carrying axle, means

for pivotally mounting one of said load-carrying -

trucks -on one arm of each crank, a suspension
spring on each side of the chassis for supporting
the rear wheel axle, means for securing the rear
end of each spring to the chassis, means for se~

‘curing the front end of each spring to the other

arms of said respective cranks, and means for
rotating said carrying axle to raise and lower the

2,105,042

load-carrying trucks and simultaneously lower
and raise the rear wheel axle.

5. In a motor vehicle chassis, a front wheel
aXle, a rear wheel axle, an endless track driving
axle fixedly mounted on said chassis between the
front and rear wheel axles at a fixed predeter-
mined distance above the ground, an endless
track driving sprocket on each end of said driv-
ing axle, an endless track carrying pulley mount-
ed on each side of the chassis at the rear of said
rear wheel axle and at a fixed predetermined dis-
tance above,the ground, an endless track on
each side of the chassis mounted on the sprocket

(=]

10

and pulley on the respective sides of the chassis

and encircling the rear wheel axle in spaced rela-
tion thereto, a load-carrying -truck on each side
of the chassis positioned between sald driving
axle and the rear wheel axle, a single load-carry-
ing axle mounted on said chassis between said
driving axle and the rear wheel axle, a double-

. armed crank on each end of said load-carrying

axle, means for pivotally mounting one of said
load-~carrying trucks on one arm of each crank, a
suspension spring on each side of the chassis for
supporting the rear wheel axle, means for se-
curing the rear end of each spring to the chassis,
means for securing the front end of each spring
to the other arms of said respective cranks, and
means for rotating said carrying axle to raise and
lower the load-carrying trucks and simultaneous-
1y lower and raise the rear wheel axle, said ro-
tating means comprising s toothed segment fix-
edly mounted on the carrying axle, an electric
motor, and a worm wheel driven by- said motor.
6. In a motor vehicle chassis, a front wheel
axle, a rear wheel axle, an endless track driving
axle fixedly mounted on said chassis between the
front and rear wheel axles at a fixed predeter-
mined distance above the ground, an endless
track driving sprocket on each end of said driv-
ing axle, an endless track carrying pulley mount-
ed on each side of the chassis at the rear of said
rear wheel axle and at a fixed predetermined dis-
tance above the ground, an endless track on each
side of the chassis mounted on the sprocket and
bulley on the respective sides of the chassis and
encircling the rear wheel axle in spaced rela-
tion thereto, a load-carrying truck on each side
of the chassis positioned between said driving
axle and the rear wheel axle, a single load-carry-
ing axle mounted on said chassis between said
driving axle and the rear wheel axle, a double-
armed crank on each end of said load-carrying
axle, means for pivotally mounting one of said
load-carrying trucks on one arm of each crank,
a suspension spring on each side of the chassis for
supporting the rear wheel axle, means for secur-
ing the rear end of each spring to the chassis,
means for securing the front end of each spring
to the other arms of said respective cranks,
means for rotating said carrying axle to raise
and lower the load-carrying trucks and simul-
taneously lower and raise the rear wheel axle, a
power-driven shaft, and means operable in one
bosition for'directly coupling said shaft to . the
rear wheel axle alone and in another DPosition for
connecting said shaft through a speed reduction
gear to said driving axle and through a separate
speed reduction gear to the rear wheel axle.
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