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The endeavour to increase the output of vehicles
called upon to move hoth over rough ground as also upon
roads has led the inventors to design machines for
combined propulsion by wheels and endless tracks.

5 Hitherto the devices carried out consisted
either in adding a train of endless tracks to\the rear
motive wheels, retaining the front directing wheels,
or in substituting for the four wheels of the vehicle a
complete train of endless tracks, thus transforming a

10 vehicle simply with wheels into a vehicle simply with
endless tracks,

If the first of these solutions is satisfactory for
running on roads it is not completely so for rough
ground where it does not ensure full asdhesion.

15 The second solution gives s vehicle with com-
plete adhesion on rough ground but feor running on roads
it is hendicapped with respect. to the foregoing system
by the fact of its greater weight. Furthermore it
presents the very grave inoonvenience of being of greater

20 complexity and of a prohibitive coet price.

In the known systems first category.makars
have been content to substitute or add & train of endless
tracks for the motive wheels of an asutomobile, the front
wheels simply ensuring the steering. There is thus

a5 obtained a vehicle of the type known by the name "suto-
endless track!,with partisl sdhesion,

Depérting from this idea, the present invention
relatesAto'g vehicle which, like the preceding one is
for part propulsion on roads, where it is recognised

2.
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as sufficiently good, but for total propulsion for
rough ground,

To this end and contrary to what has been
hitherto effective the propulsion om the road is
effected by the front wheels, the rear wheels being
simply carriers; on rough ground the propulgive
apparatus is constituted by the front wheels and rear
endless tracks, thus giving a vehicle with complete
adhesion.

A specisl mechanism permits of raising the rear
carrier wheels, thus counteracting their effect and re-
placing them sutometically by motive endless tracks, the
propulsion by the front wheels still persisting, so that
for running on rough ground there is obtained a wvehicle
with totel propulsion.

In addition to this fundamental characteristic
the invention comprises novel designs of important
details such as: mechanism for the distribution of the
load over the rear wheels and the motive endless tracks
by means of a single axle connected elastically to the
chassis; independence of the rear wheels . as also of
the trains of endless tracks; control of the raising

of the carrier train, in combination with the loose

‘pulleys s0 g8 to increase the distance between the axles

'of the wheels carrying the endless band, thus raising from

the ground the lower loep of the band when running on
roads and this without increasing the'space taken up in
height. |

The next drawings show an example of carrying

out the invention.
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In these drawings:

Pigure i is =2 view in elevation, the frame being
rartially removed for the clearness of the drawing.

Figure 2 is a plan view of the machine,

5 Figure 3 shows, on a larger scale and in elevation,
the design of the single carrier axle and its connection
on the one hand with the chassis and the mechanism for
controlling the lifting, and the other hand with the
loose pulleys of the endless track. |

1.0 Figure 4 shows the same device seen in plan and
in partial section.

Figure 5 is a partial section on the line A-B of
Figure 3.

Pigure 6 1s a section on the line C-D of Figure 3.

15 Figure 7 shows in secfion a mechanism for the
control of the lifting. ‘

As shown by Figures 1 and 2 if, the train of
endless tracks is removed there is left an ordinary
automobile chassis with front drive, This machine com-

20 prises a chassis 1 form of which is suitable to the
requirements. The motor 2 transmits its power to the
gspecial change speed gear box.3 provided with a reducing
gear represented by its casing 4 which has inter glis
the characteristic already known of giving at the same

25 time as the coupling of the endless track motor axle,
the reduction of speed necesgsary for the front driving
wheels for running on rough ground.

The change speed gear box 3 comprises furthermore
that a driving member 5 (Figures 1 and 2) serving to

30 control, by means ef s shaft 6, the lifting mechanism

4.
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indicated diagrammetically at 7 on Figures 1, 2, 3 and 4
end the section of which is shown by PFigure 7.

The speed reducer drives, either directly at a
high speed, the differentisl 8 of the front driving axle,
or, through the intermediation of s suitable train of
reducing gears, the differential 8 and the motive axle
9 of the endless track.

The endless track train is of ususl type. It has
e driving pulley 10, a loose pulley 11 and s set of rollers
12 - ﬁith four rollers in the example shown - connected
two by two by rocking levers 13 which levers are connected
to the cérrier cylinder 14 of the endless track train by
& principal rocking lever 15,

The rear wheels 18 are idle and are freely mounted
on a journsl 17.

It has been seen that these wheels 16 are only
carrier wheels when on the road; on rough ground they are
1ifted end have no longer asny ection on the running of the
vehicle,

The two journals 14 and 17 (endless track journal
end wheel journal)are integral with & common part or rocking
lever 18 the hub 19 of which (Figure 4) is freely mounted
on a carrier axle 20. This axle 20 is connected to the
chassis 1 through the intermediastion of two leaf springs
21, arranged at each of its extremities, These springs are
mounted on the axle 20 by means of the supporting parts 22,
the head of which is adjusted with slight friction on the
hub 19 of the rocking lever 18.

The carrier axle 20 furthermore tskes permanently
locked thereon and close to one of its extremitiea, a three~

branch lever 23, 24, 25 (Figures 3 and 4) and at one of its
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extremities only, a lever 26 (Figures 3, 4) also integral
with the said axle. The lever 26 is actuated by a connecting
rod 27 the other extremity of which is mounted on a lever 28
forming part of the lifting mechanism represented diagrammatic-
ally on Figure 7.

The arm 25 of each of the three branch levers 23, 24,
25 is connected to a sliding axle 29 by means of g connecting
rod 30 fixed on the axle 29, This axle 29 has close to one

of its extremities a plate sector 31 (Figures 3, 5) provided

with holes along its curved edge. The axle 29 takes further-

more, at each extremity, and mounted idly thereon, & specisal
part 32 (Figurés %, 5} having a journal 33 gserving es axis

to the idle pulley of the endless track train. The part 32

is terminated by a manipulating handle 34. The part 32
between the hendle 34 and the journal 33 comprises a hole 35
which corresponds to the holes of the plate sector 31, and is
provided to sllow the passage of a locking bolt. The axle

29 1is supported at each extremity by a part 36 forming & slide.

Bach journal 14 of the carrier trains is extended on
the inner side by a trunnion 37, integral, like the journal
with the rocking lever 18 (Figures 2, 4, 6). The journal 17
of the wheel is also terminated by & similar trunnion 58, also
connected and forming part with the rocking lever 18 (Figure 4).

The trunnion 37 is intended to engage in a part 39,
hinged on the chassis (Figures 3, 6) and the. trunnion 38 can be
taeken by & similar part 40 slso hinged to the chasgsis.

The lifting system represented in section on Figure 7,
feceives its mevement from the change speed gear box through
the intermediation of the shaft &, which drives s channelled
shaft 41, the latter cerries a runner 42 which can engage

with the pinion 43 itself integral with another pinion 44

6.
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which engages with a wheel 45, fixed on s screw 46 of
suitable pitch. The latter is adjusted in a nut 47 pro-~
vided with two collars 48 which take bearings 49, sliding
in the branches of a lever 50 fixed on the axis 51 of the

5 lever 28 arrsnged on one of the outer sides of the casing 7.

The sliding collar 42 can be placed in engagement
with another pinion 52 which also controls the pinion 43,

It is seen that according to the position of the
sliding collar 42, either on the wheel 43 or on the wheel 52

10 there will be obtained the rotation of the screw 46 in the
two directions, thus giving as desired a reciprocating move-
ment to the levers 50 snd 28 integral with the same axis
and, through the intermediation of the connecting rod 27,
with the lever 26, The latter by its movement will actuate

15 the three-branch lever 23, 24, 25 integral like itself with
the axle 20.

Figures 3, 4 and 6 represent the mechanism of the
carrier axle 20 and of the journals of the wheels and end-
lesa track,the machine resting on its wheels. The system bf

20 lifting fixes the trunnion 37 of the journal 14 on the hinged
prart 39,through the intermediastion of the arm 24 of the
three-brench lever.

In this position the weight of the wvehicle will be
transmitted to the wheels 16 through the intermediation of

25 the suspension springs 21, the support 22, the axle 20,
the rocking lever 18 and finally the wheel journal 17.

On the other hénd the connecting rod 30 of the
arm 25 will have displaced the sliding axle 29 of the idle
endless track pulleys, to bring it into the position for

30 running on roads, shown on Figures 1, 2 and 3.
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If now the lifting system 7 is made to operste
to bring the lever 28 into its opposite position the whole
of the three-~branch levers 23, 24, 25 will oscillste with
the axle 20, disengaging the arm 24 of the trunnion 37.

On assuming the extreme position, opposite to that
of Pigures 1, 2 and 3, the arm 23 will raise the trunnion
38 of the journal of wheel 17 to set it on the hinged part
40, The arm 25 will follow the movement, through the
intermediation of the connecting rod 30. It will move
forward the axis 29 supporting the idle pulley, with which
it is integral, thus distending the endless band and per-
mitting the cerrier trein to assume the position shown
dotted on the Figure 1, which is the normal position of
running when driven hy the endless track.

As will be seen, the wheel 16 will thus be raised,
interfering in no way with the operetion of the endless
band drive.

By effecting the intervention of the speed reducer
4 the vehicle may be driven by endless track, with a
suitable reduction in speed of the front wheels. The
propulsgion of the machine will thus be complete, by wheels
iﬁ front and by endless track at the rear.

If necessary it would be easy to take off the
whesls 16, to obtsin a vehicle of the suto-endless track
type, but with total adhesion.

The regulation of the tension of the endless band
will be ensured, independently of the sliding ef the axis

29 by the oscillation about the axis 29 of the journal 33

BOULT, WADE AND TENNANT, LONDON.



10

15

20

25

‘@ 28830H

\

integrsl with the part 32. A gimple bolt, introduced
into the hole 35 will permit of fixing the part 32 at the
desired position to obtain the tension which is suitable
of the endless band. The handle 34 will serve to
facilitate the manipuletion of this tension.

It will be noted that the replascement, at the
rear of the vehicle, of the idle carrier wheels by the
train of driving endless tracks, modifies the distribution
of the load in the sense desired, that is to say that
it is greater on the train of endless tracks than on the
carrier wheels, This variation of the leoad will be all
the greater the longer are the arms of the rocking lever
18 (Figures 1, 3 and 4. Thege arms represented approxi-
metely equal on the Figures may naturally be of different
lengths according to the uses intended.

Purthermore the particular mounting described of
the journsls of the train of endless track ocarrier system
and of the journsls of the rear carrier wheels, integral
with & rocking-lever hinged on & single axle, connected
elastically to the chassis, reduces the verticel stroke
of this axle with respect to that of the system in opera-
tion, whence reductien of the oscillations of the elastic-
system in a direct ratio with the length of the lever arms
of the escillatory rocking lever, both for the trasin of
wheels as also for the endless track train.

Furthermore the mounting described ensures the
independence of the carrier wheels when the stoppage of
the wvehicle is on its wheels and the independence of the
carrier trains of the endless track system when this is

operating. This independence is obtained by the free

9.
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oscillation of each of the rocking levers 18
which carry journals, on the axle 20, whatever
may be the system in contact with the ground.

The important advantage presented by the
mounting of one of the carrier pulleys of the
endless band on en axle sliding automatically
with the lifting system is in the fact that it
is only the lower loop of the endless band which
is reised for running on roads, thus limiting
the space taken up in height and which is very
troublesome for designing the carrisge work of
any kind with which this class of vehicle. is
equipped, It is known in fact that similar
machines in which it is the whole endless track
train which 1lifts, or at least the two lower and
upper laops, of the endless track which are
shifted in height, increasing by so much in
this direction the waste space.

It is quite evident that the system
described, here applied to the idle pulleys carry-
ing the endless band could equally well a pply to

the driving pulleys. It would in this case be

10.
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sufficient to make the driving axle either sliding,
or oscillating or to connect it either directly to

the lifting system or to an axis or axle controlled
thereby.

It would elso be possible by making use
of the invention to act at the same time on the two
pulleys, the driving and the idle ones, supporting
the endless band. It would be sufficient for this
purpose to make the axles of these two pulleys to
glide and to connect them by connecting rods to a
rotating axis controlled by the lifting system.

These embodiments are within the reach
of any expert knowing the invention described.

It will be also noted that the regulation of
the tension of each endless band is ensured inde-
rendently of the sliding of the axis 29 connecting
the two idle pulleys, by a simple manipulation, which
consists in shifting a bolt in holes, acting, to
effect this, on a handle which mey be extended by

means of a gimple tube forming a lever.

11.
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: Having thus described my 1nven§8&9:bglaim:-

1, A high speed front wheel steered vehicle
edapted to be driven by ground wheels and endless traoks,
comprising a chassis, a pair of front steering and driving
ground wheels always in steering and driving contact with
the ground, an oscillating suspended resr axle, levers mount-
ed on sald rear axle having arms extending forwardly and
rearwardly from sald rear axle, journals mounted at the ends
of said levers, rear ground-engaging wheels carried by the
Journals at_one end of said levers, and endless track-
engaging roller bogles carried by the journals at the other
ond of said levers.

2e In a high speed vehlcle adapted to be driven
by ground whesls and endless tracks, a.chassis, a pair of
front steering and driving ground wheels, an endless track
on each 8ide of the oﬁasg;n, front and rear pulleys support-
ing éaid track, saeid pulleys bYeing fixed against vertical

movement, an osolllating suspended rear axle located between

the axes of said front &nd resr pulleys, levers mounted on

sald rear axle haring'arms extending forwardly and rearwardly
from said rear axle, journals mounted at the onds of said
levers, rear ground-engaging wheels carried by the journals at
one end of sald levers, and endless track-engaging rollexr bogiles
earried by the jowrnals at the other end of said levers and
positioned between said front and rear pulleys.

3.  In & high épeed vehicle adapted to be driyan
by ground wheels and endless tracks, a ohassis, & pair of
front steering and driving ground wheels, an oacillatin;
éuspended rear axle, an endless track on each side of the
chassis, front and rear pulleys supporting said track, said
pulleys being fixed'aéainst vertical movement, lavers mounted
on said rear axle having arms extending forwardly and rearwardly

from sald rear axle, journals mounted at the ends of said levers,
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reay éround-engaging wheels carrled by the journals
at one end of said levers, ondless track-engeging
roller bogies carried by the journels at the other
end of sald levers, a driving motor, and & transmission
for Ariving the front wheels of the wvehicle and one
pulley of each endless track.
' 4. In a high speed vehicle adapted to be driven
by ground wheels and endless tracks, & chassis, a pair
of front steering and driving ground wheels, an oscil-
lating suspended rear axle, an endless track on each
side of the chassis, front and rear pulleys supporting
said track, sald pulleys being fixed against vertical
movement, levers mounted on said rear axle having arms
extending forwardly and resrwardly from said rear exle,
Journals mounted at the ends of said levers, rear
ground-engaging wheels carried by the journals at
one snd of saild levers, endlesa track-engaging
roller boglies ocarried by the Jjournsls at the othex
end of saild levers, a ariving motor, and a trans-
mission for Ariving the front wheels of the vehicle
and the one pulley of each endless track, ﬁaid trans-
misslion comprising meams for disoonneoting the drive
to said endless track pulleys.

5. in & high speed vehlcle adapted to be driven
by ground wﬁoqls and endless tracks, a cha'yic.
a palr of frént atoering and driving greﬁnd.wheels.
an oscillating snapendga rear axle, levers mounted
on sald rear axle having awms cxtanding forwardly
and rearwardly from sald rear axle, journals mounted
‘at the ends of said levers, resar ground-engaging
wheels carried by the journals at one end of said levers,
endless wrébk-ongasing ;oller bogies carried by the jJournals

at the other end of said levers, a second double-armed lever

mounted on said axle adjacent each end thereof, an
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up \QZIy opening semi-bearing carried at each end of the
erms of aa:&sl_‘_ second levers, and downwardly opening‘somi-
hearingu carried by the chassis adjacent the rear thereof
and rositioned to co-operate with the semi-bearings carried
by the levers to grip and surrcund either the journals of
the rear wheels or the Journals of the endless trask bogles
for supporting the reer pertion of sald chassis on either
of said journals.
6. In a high‘syoed vehicle adapted to be driven
by gronnd wheels and endleas tracks, a chassis, a
pair of front stesring and driving ground wheels,
an oscillating suspended resr axle, an endless
trask on eaoh.side of the chassls, Ifront and
rear pulleys supporting said track, said pulleys
being fixed against vertical movemsnt, levers
mounted on said reary axie having arms extending
forwardly and rsarwﬁrdly from salid rear axle,
Journals mounted at the ends of said levers,
rear ground-engaging wheels carried by the Journals
at one end of sald levers, endless track-engaging
‘rollar boglies carried by the Journsls at‘ths other
end of sald levers, and a shaft loosely_earrying
sald rear pulleys and deing mounted for sliding in
& direction 1ongitud1na11y of the chassis.
‘7;. In a highk speed vehilcle adapﬁqd to bq driven
by sroun& wheels and endleathiaoks. a ohagsin. a
pair of fromt steering and Ariving ground wheels,
an oscillating suspended rear axle, and endless
- track on each side of the chasmis, front and reay
pulleys snypoiﬁing said traok, séid pulleys being
fixed against verticel movement, levers mounted
on sald rear axle having arms extending ;orwardly
and resarwardly from sald rear axle, Jouinals moﬁnted
at the ends of said levers, rear ground-engaging

wheels carried by the Journals at one end of sald levers,
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endless track-engeging roller bogieg carried by the
Journals at the other end of said levers, a shaft
loosely carrying said rear pulleys and being mounted

for sliding in a direction longitudinally of the chassis,
erank erms on sald rear axle, and links connectling said
ersnk arms to the shaft of said rear pulleys for sliding
said rear pulleys toward and away from the forward
endless traok yalleys.

8. In a high speed vehicle adapted to be driven
by ground.wheels and endiéao'traokl. & ohassls, a
pair of front ategring and driving ground wheels,
an osclillsting suspended rear axle, an endless
track on each side of the chassis, front and resar
pulleys supporting said track, said pﬁliqya being
fTixed against verticel movement, levers mounted
on sald rear axle having arms extending forwardly
and rearwardly from sald rear axle, journals
mountéd at the ends of said levers, rear ground-
-engagling wheels carried by the journals at one end
of salid levers, endless track-engaging roller bogies
carried by the Journels at the other end of said
levers, ocacillating levers mounted on the ohassis
for supporting the rear endloqa track pulleys, and
means for fixing said levers 1# ﬁdauatéd positions
$0 vary the tension of the anglea. tracks.

9. 4 high speed front wheel steered vehiele
gdapted‘to be dr;veh By ground whee;a and endless
tracks, comprising a ehgnaia. & palr of front
steering and driving ground wheels always in
‘steering and driving eontact with the ground, an
osclllating suspended rear axle, rear ground-
engaging wheels oerried by sald rear axle, endless

tradk-angaging roller bogles carried by said resxr



/\ 188905
i)

» means for shifting saild endless tracks into
driving engagement with the ground, and means for
transmitting driving motion to the endless traoks
when they are in driving engagement with the ground
and to the front driving and steering wheels both
when the endless track is in driving engagement with
the ground and when it is out of driving engagement
with the ground.

10. A high speed front wheel steered vehicle
adapted to be driven by ground wheels and endless
tracks, comprising & chassis, a pair of front
steering and driving ground wheels always in
steering and driving contaet with the ground, an
oacillating suspended rear axle, levers mounted
on sald rear axle having arms extending forwardly
and rearwardly from said rear axle, journals mounted
at the ends of said levers, rear ground-engaging
wheels carried by the journals at one end of
seld levers, endleas track-engaging roller bogles
carried by the Journals at the other end of sald
levers, means for shifting sald endless tracks
into driving engagement with the ground, and
means for transmitting driving motion to the
oendless t_\;:a.cka when they are in driving_ engagement
with the ground end to the front driving and asteering
wheels both when the endlees track is in driving
engagement with the ground and when it is out of
driving engag@ment with the ground.
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