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?J the vehicles which have given the best efficiency

It is known that in the automobile art,

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', propulsion by endless
track is the most efficient.

Numerous inventors have sought to construct
a motor vehicle travelling rapidly oan the road and
henceron wheels and adapted to be converted (more or
1esé gquickly) into a vehicle for itravelling 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 com-
pletely 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
to0 congtruct, because the complete independence of the

' L o wheels and the endless tracks necessitates a complicated

| and heavy mechanism, both on account of the transmission
of the movement to the two propelling devices, and alsgo
on account of the suspension, the means for actuating
the conversion members, the steering of ﬁhe enﬁles34
track again, double braking, and so forth.

Furthermore, it is known that it is very
difficult to provide a good suspension with an integral
endlesé track. This is all the more correct since,

in the present case, it is necessary to provide this
vehicle, which is rapid when it is on wheels, with a

BOULT, WADE AND TENNANT, LONDON.

2.



1y
U f

[
O
N
-}

speed which is as close as possible to this latter
speed when the vehicle is travelling on its endless
tracks.

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

In the second case, construcfion is simplef
but among the known inventions, there are no ma&chines
which solve the problem satisfactorily. Thus, in
almost all cases, the rear wheels aﬁd the endless
tracks bear simultaneously on the ground. Since both
devices are driven off the same axle, they rotate at
the same speed df revolution, but since the diameter
of the tocothed wheel driving the endléas track is
inevitably smeller than that of the carrying wheel,
there results a very appreciable difference in the
speed developed, giving a deplorable efficiency.

In addition, the fact of employing the wheel
driving axle for driving.the endlegs track iﬁplies
a very férward position - relati#ely to the said
axle - of.the ehtire carrying train whence a péor
distribution of weight on the axles when the endless
track bears on the ground. The'carrying train in the
vieinity of the éentre of the chassis receives almost
the whole of the load, thus depriving the steering
road wheels of the adhesion 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 withdfawing the latter, still while
travelling, when its need is no longer felt.
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Another very important point is that the

constructions proposed heretofore necessitate special
automobile mechanism involving a high cost price.
It is furthermore knowﬁi&hat the efficiency
of an endless track vehicle is lower, the greater ié
the load carried, It 18 therefore advantageocus 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 known devices, no devices which
satisfy these desiderata are to be found.
The present invention relates to the addition,
to a motor vehicle chassis of modern conception,
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 add while travelling
an endleags track train, the pressure of which on the
ground is adjustable, likewise while travelling, without
impairipg the judicious distribution of the load on
the axles.
The invention likewise relates to a device
§ providing, at the same time as the endless track train
is put into gear, a reduction in speed of the driving
wheels in order to give them the same linear spedd as
the endless track.
The accompanying drawings and the following -
degeription 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 & shows the machine in elevation, the
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carrying trains being lowered, with a partial section
through two rollers, thé outer back wheel being removed.

Figure 4 is a back view.

Pigure 5 shows in sectional elevation the
mechanism for driving the endless track axle, combined
with the speed reducing mechanism for the wheel axle.

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

Pigure 7 is a view in elevation, with part
section, of the drive of the carrying axle and its
connecﬁion with the train 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 diagrammstically the device for

‘indicating the position of the endless track.

As will be seen in IMigure 1 to 4, the machine
is constituted by a standard motor vehicle chassis
comprising an engine, a gear boi, steering means, a
front steering axle and a back driving axle, all this
being known and therefqre not requiring any special
description.
Fixed at one point of this chaésis, between
the two axles, is a second driving axle 1 (Figures 1,
2, 3, 6) to which is added a gear case 2 (Figures 2, 5,
6) comprising gear trains described hereinafter.
Issuing from this gear case, the shaft 3 (Figures 2,
5, 6) which comes ffom 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

systewms, are disposed on either side of the chassis.
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In the present case, the said carrying trains are
shown mounted on the ends of the carrying axle 5
(Figures 1, 2, 3, 7, 8) which is fixed to the
chassis by the bearings 7 (Figures 2, 8) permitting
it to rotate. The axle 5 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 lgtter is consituted by known
devices represented here by way of example by the
rollers 12, the small equalizing beams 13 (PFigures
i, 2, 3, 7, 8) connecting the rollers in pairs.
A spring 14 ensures the resiiient connection between
the equalizing beams 13 and the oscillating 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 fof theﬂfront part of the suspension springs
15 (Figures 1, &, 7, 8) of the driving wheel axle.
For this purpose, shackles 16 (PFigures 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 driving of the endless track 6.
A pulley or idle guide wheel 18 (Figures 1,
3) is provided behind the wheel driving axle. The
endless track 6 (Pigures 1, 2, 3, 4, 7, 8) runs over
the wheels 17 and 18 and passes under the pulleys 12,
Pixed to the carrying axle 5 is a 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.

BOULT, WADE AND TENNANT, LONDON,
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Regarding the driving axle 1, it comprises

in the example selected a worm 22 (Figures5, 6)
driving a corresponding worm wheel 23 mounted on a
differential 24 (FPigures 5, 6) from which start on
either side the driving shafts 25 (Figures 5, 6) for
the sprockets 17 (Figures 1, 3). This assembly is well
known in the motor vehicle art and consequently does
not necessitate a detailed deécription.

The worm 22 is supported in the gear case 2
(Pigures 5, 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 sliding gear
31 (Figures 5, 6) operated from the driver's seat by
‘means of the lever 4% whioh engages the fork 40 of the
sliding gear 31 by means of a levér 39 .

In the position shown in Figures 5, 6, the
8liding gear 31 is in direct engagement with the worm
22 by means of the dogs 32 (Fig&res 5, 6) and also
weshes with the gear wheel 33 fast on the intermediate
shaft 34 which is also fast with the gear wheel 35
(FRigure 6). The lattér is in constant mesh wiﬁh the
gear 36 (Figures 5, 6) integral with the driving 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 22 driving the
driving axle 1 is driven directly, without any inter-
mediary, by the exit shaft 30, whereas the wheel axle

BOULT, WARE AND TENNANT, LONDON.
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ig driven with & reduction in speed corregponding to
the difference in the developed diaueters of the
spreockets 17 and the driving road whecls. Tnis
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 (PFigure 5)
is actuated to move the sliding gear (Figures 5, 8)
so that its teeth 41 mesh with tﬁe internal teeth 42
of the toothed wheel %4 (Pigures 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.

(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 wvehicle.

The electric motor 22 may be put into circuit
by means of two indépendent 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 47 (PFigure 4) acting on the cables
48 and 49. (Figures 2, %, 8), as in the case of motor
vehicle starters. One of the pull rods corresponds
to the direction "descente" (descent) and the other to
the direction "montee" (ascent).. They may be provided
- with inscriptions, for example D and M, to avoid any
mistake. The installation is completed by an endless
track position indicator dial 50 (Figures 4, 9).

This is connected by a small flexible cable 51 to a

‘BOULT, WADE AND TENNANT, LONDON. 8
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lever 52 (Figure 9) secured to the carrying axle,
and consequently follows the positions of the 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
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 end of the
two arms 53 (Figures 1, 2, 3, 7, 8).

- This device will accompany the oscillating
head and consequently the carrying tréin 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 position of the crank
pin 10.

The operation is as follows:=-

On a good road, the machine is in the position
shown in PFigure 1, that is to say, the endless track
train is raised. The 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 thisg case; it has beeﬁ seen that the sliding
gear 31 is 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 eand the endless
track 6 are motionless.

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
electriec motor 21 by opérating the pull rod 46 marked D

(descent).

BOULT, WADE AND TENNANT, LONDON. 9
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Through the medium of the mechanical tramsmission

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
arc of a circle carrying along with them the oscillating
head 11 of the carrying train which will descend and
also the shackles 16 of one 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 indicator

"@ial 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 thg maximam
efficiency on all kindsbf ground by employing the endléss
track only in the amount necessary for satisfactory

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 without any lead '‘and hence without
absorbing any conéiderab}e power. On softer ground,

it is poésible by‘referring to the dial 50 to increase

ﬁhe pressure of the endless track 6n the ground by

causing the electric motor 21 to make a few more

revolutions.

| The adhegion 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.

BOVULT, WADE AND TENNANT, LONDON.
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The converse operation will be effected by
acting on the pull rod 47 marked M (ascent). The
motor 21 will rotate in the opposite direction end
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 aé 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 necesgary 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
travelling on roads.

Electrical contacts may be provided to cut
the current automatically when the carrying train
arrives in its end positions.

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 oh‘account of the short
distance between the carrying axle 5 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 favourable sense
for véried ground, since the slight approach of the
carrying axle to the steering axle will have the

effect of increasing the p?opulsive adhegion and
of reducing the loéd on the front axle, hence

diminishing the tendency for its wheels to sink into

/.
K
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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 s
number of ways, the invention residing above all in
the grouping of the separate members of the train
of the endless track ahd of its drive, relatively
to those constituting a standard motor vehicle
chasgis.

Thus, the carrying trains, 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 driving
means. |

It is also possible, in the arrangemedt
described by way of example, to devise an entirely

“mechanical drive for the carrying axle. . In such a
cage, it is merely necessary to replace'the electric
motor 21 by a gear wheel or belt transmission 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
example direétly on the crank 8 or a lever keyed to
the axle 5, Hydraulic drives of this kind are to bhe
found for example in tilting body motor wehicles
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 operating lever 43. - The two
pull rods 46 and 47 may also be replaced by a single .

1=2. |



contractor. It is furthermore possible to connect
inthe electric cireuit a series of relays for
automatically breaking the eireuit in predeterminad

positions, and so forth.

All these combinations, which are very
debatable from the practical point of view, will of

course come within the scope of the invention.
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Having thus degcribed my invention, I elaim:-

_ 1. In a motor_vehiele chasais having wheels and
endless traeks, a rear-wheel d:iving mechanism, and 1nv
eombination.therewith,'an endless track rear driving mechanism,
both saidvmeghanigms bging_simultaneously operative Quring
use of the vehicle on endless tracks.

2. In a motor vehicle chassis having both rear
driven wheela and endless tracks, ‘a driving axle fixed to
the said chasais between the two wheel axles and carrying
an endless track driving sprocket on each of 1ts ends at
a certaig height above the ground, and a carrying train on
each side of the sald chasais, disposed between the aforesaid
driving axle and the wheel driving axle of the chassis. ‘\m

3. In a motor vehicle chassis having both rear |
driven wheels and endless tracks a driving axle fixed to
the sald chassis between the two wheel axles and carrying
an endless track driving sprocket on each of its ends at
& certain height above the ground, & carrying irain on each
slde of the said chaasis, disposed betwegp the goresald
driving axle and the wheel driving axle of the chassis, .
and a carrying axle; disposed between the said driving axle
and the wheel driving axle of the chassis, the said carrying
axle_recqiving on each of its ends the carrying trains of
the endless track.

4. In & motor vehicle chassis having both rear
driven wheels and endless tracks, a driving axle fixed to
the said chassis bhetween the twe wheel axles and earrying .
én endless track driving sprocket on each of its ends at a
certain helght above the ground, a carrylng train on each
side of thaAaaid ehgssig_diapaaed between the aforesaid
driving axle'and ths_wheel driving axle of the chassia, a
carrying axle disposed between the said driving axle and
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thelwheel driving axle of'the chassis, the said carrying axle
receiving on each of its ends the carrying trains of
the endless track, and an idle wheel or guide pulley
for the endless track, fixed to the chass;s to the
rear of the wheel driving axle and at a certain height
above the ground, so that the endless track encloses
the wheel driving axle with the neceasary clearance
for its movements.

| 5. In a motor vehicle chassis having both rear
driven wheels and endless tracks, a driving axle fixed
to the said chasgis between the two wheel axles ‘\»
and ecarrying an endless traek driving sprecket on each
of 1ts ends at a ecertain height above the ground, a
cgrry;ng train on each side of the aaidichassis, disposed
between the aforesaid driving axle and the wheel driving
axle of the chasais; & carrying axle disposed between
the‘airoaa4d driving axle and the wheel driving
a;le_qf the chaseis; & carrying axle disposed
between th@ sald driving axle and the whee; d:iying .
axle of the veh;elo; the said carrying axle receiving
on eagh of 1ts ends the carrying trains of the |
endless track, and idle wheel or gulde pulley for
the endless itrack, fixed to the chassis to the rear
of the wheel driving axle and at a certain height
above the ground, so that thé endless track encloses
the wheel driving axle with the necessary clearance
for its'movements. the sald axle terminating at each
of 1%s ends in a orank, the axle body being mounted _
for rotgtion gn_the chasals and the crgnk pins of the

cranks each receiving a carrying train.
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_ 6. In a ;noto: vehicle chassis having both rear
driven wheels and eniless tracks, a driving axle
fixed Yo the sald chassis between the two wheel axles
and carrying.an endless track driving sprocket on
each of its ends a certain height above the ground,
a carrying tra;n on each side of the said chasais,‘
disposed between tha aforesaid driving axle and the
wheel driving axle of the chassis, a carrying axle
disposed be tween the said driving axle and the wheel
driving axle of the chassis, the said carrylng axle
receiving on each of 1%s ends the earrying trains_
of the endless track, an idle wheel or guide pulley
for the endless track, fixed to the chassis, to the
rear of the wheel driving axle and at a'corta;n height
above ths ground, so that the endless traek eneloses
the wheel driving axle with the elearance necesgsgary
for i1ts movements, the said carrying axle terminating
at each of its ends in a crank, the axle body being
mounted for.rotat;on on the chassis and the e¢rank pins of
thq'eranks each reeoiving & carrying train, eaech of
the ends of the said axle terminating in a crank having -
twg oppqsite_arms, one recoiving.the;carrying train and
the other the front end of the rear suspension spring.

7. In a motor vehicle chessis having both rear

driven wheels and endless tracks, a driving axle fixed
to the said chassis between the two wheel axles and
carrying an endless track driving sprocket on each
of its ends at a certain height above the ground, a
carrying traig on each gide of the said chgssis,
disposed between the aforesaid driving axle and
the wheel driving axle of the chassais, & carrying
., axle dispoaed between the said driving axle and the

* wheel driving axle of the chassis, the said carrying axle

IR ACES
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rece}¥1ng on each of 1ts ends the carrying/tY4ins; s
of the endless track, an idle wheel or guilde pulley
for the endless track, fixed to the chassis, to the
rear of the wheel driving axle and at a certain height
above the grouhd, so that the endless track encloses
the wheel driving axle with the necessery clearance
for 1ts movements, the said carrying axle terminating
at cach of its ends in a erank, the axle body being
mounted for rotation on the chaasis and thevcrank
pins of the cranks esach receiving & carrying brain,
each of the ends of the said axle terminating in a
orank having two opposite arms, one receiving the
carrying train and the other the front end of the P‘“
rear suspension spring, and an eleetro-mechanical
drive connected to the electric cireuit of the vehicle,
sot in operation at the will of the driver and acting
on the aforesaid crank axle for imparting thereto a certain .
angular displacement corresponding in one direction %o the
bringing into action of the carrying trains and in the
other direction to the rataing of the said carrylng trains,
1% being possidle to replace the said electro-medhanioaL
drive by a purely mechanisal or bydraulio drive.

. 8. In a motor vehicle chasgis having both rear
driven wheels and endless tracks, a driving axle fixed to
the said chassis between the two wheel axles and carrying.
an endless track driving sprocket on each of 1ts ends at
a coertain height above the ground, a carrying train on
each side of the said chagais, disposed hetween the
gforesaid driving axle and the wheel driving axle of the
chasgis, a carrying axle disposed between the said driving
axle and the wheel driving axle of the chagssis, the said
carrying axle receiving on each of its ends the sarryling
trains of the endless trask, an 1dle wheel or guide pulley
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for the endless track, fixed to the chassls, to the

rear_of the wheel driving axle and at a certain height
above the ground, so that the endless track encloses

the wheel driving axle with the necessary clearance

for its movements the said carrying axle terminating

at each of its ends by & erank, the axle body being

mounted for rotation on the chassis and the erank

pins of the cranks each receiving a carrying train,

each of the ends of the said carrying axle terminating
in a eraﬁk having two opposite arms, one receiving

the carrying train and the other fhe front end of the -

rear suspensiocn spring, an eleetre-mechanical drive
connected to the electric circuit of the vehicle, set

in operation at the wili of the driver and acting on ‘EK“
the aforesaid erank axle for imparting thereto a certain
angular movement correspondling in one direotion to the

bringing into action of the cairying traing, and in the

other direction to the raising of the sald earrying
trains, it being possible to replace this elesctro-

mechaniosl drive by & purely mechanical or hydrasuliec
drive, and a combination of transmission members providing
6 means for single drive, either the direect drtwa of

the wheel driving axle, the endlesé track driving axle
belng motiqgless, or the puttingrinto gear of the latter
with appropriate reduction in speed of the wheel driving

axlé.
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