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This invention relates to mechanical combi-
nations inténded to render practical the use of flexible
caterpillars on any vehicles.

Figure 1 is an elevation of the general arrange-
ment of one of the systems suggested, with four twin
rollers;

Figure 2 is a plan of the same;

Figure 3 shows in section a construction of the
bearing train;and,

Figure 4 is a section on line A.A of Figure 3;

Figure 5 shows in elevation é modified copstruc_
tion with two twin rollers;

Figure 6 illustrates in end view the bearing
train of Figure 5; ,

Figure 7 is a side view of the bearing
train of PFigure 5;

Figure 8 shows a modified constmotion of a bearing
train with four single rollers for narrow caterpillars;

FiguresAQ and 10 show in elevation and in plan,
partly in section, an examplelof the syétem of mounting
and of tightening of the free pulleye.

(By twin rollers are designated here those, the
axes of which intersect or are extended).

In the construction shown in Figuresl and 2, the
weight of thg vehicle is transmitted to the bearing system
of each of the caterpillars by an axle 1 rigidiy secured to
the chassis 2 by any desired braéket 3 and a balance beam 
4 pivoted to the axle 1. This baiénce beam 4 terminates ‘
at its two ends in two cylinders'5 connected parallel to

the axle ( Figuresl-3).
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In the said ecylinders travel hollow plungers

i
%
:
3
3

6 (Figures 1 and 3) to which are sscured rectilincar

guiding keys 7 (Figure 3) which can slilde in grooves 8

provided for the purpose in the cykinders 5,

The lovrer part of the plunzers 6 carries either
the pin 9 of the halance beams 10 (Figures 1-7) or, in
the case of Figures 4 and 5, the spindle 11 of the rollers

12,

As will be seen from the Figures, the axes of

H
5
M

the twin rollers are not parallel, but intersect each

other and form an angle, the apex of which is directed to
the side opposite to the ground.
In the interior of the plunmers & is mounted a

spring 13 (Figure 3) surmounted by a guide pot 14.

The latter, under the action of the spring 13,
presses agalnst one of the ends of a small balance beam
13 in one pilece, which can o cillate about a pin permanently;:f
secured in the walls of the upper part of the eylinders 5
and at rilght angles to the axis of the axle of the vehicle.
The cover 16 could be provided with special Jugs throuch

whilch also passes the pin 15. The screws 17 securing the

cover 16 to the cylinders 5, give the necessary consils—
teney to the whole.
t will be seen that the load received by each

roller, will be one eighth of the load transmitied by

each el of the axle, that is to say one sixteenth of the
| total load supported by the axle. On an uneven ground,

i as 1s almost always the case, the distribution of the load
3 on the rollers will be practically constant oving to the
pilvoted balance beams 10 and 4, and to the transverse

? compensator 18, |
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i Whilst ensuring constant distribution of the
load on the various rollers, whatever be the differences

of level of the ground in both directlons, this combinstion

PIF S AR T L e

roenders the twin rollers completely independent of each
other and enables ocne to he moved without its neighbour
sltuated at the other side of the dnner cuilde of the cater—
pillar, being in the least affected. Moreover, the
vertical movement of each roller takes place in a stralght
1line, vertical or Inelined at a suitable angle, consequently
without lateral friction against the guide of the endless

band.

LR 2

The mechanical construction giving this result,
ls one of the points aimed at by the present invention.

On Very rough ground, in order not to expose the
caterpillar to extensive tension, stops are ovided for
1Initine the travel of .all the parts in aceordance with
the differences of level of thc cround.

To that end, the upper part of the plungers 6 1s
caused to strike the cover 16 of the cylinders, in the same

way as the compensator 18 in its extreme trévels, will also

strike the same cover 16 of the cylinders, which will form

a stop for it.
On the .other hand, the lower balance beams 10 will

have their great amplitudes limited by the outer part of

the bottom of the plunmers, against which the balance beams
10 will rest. It is obvious that all these stops will have
to be Judicionsly calculated so as not to interfere with the
movements of all the parts even on very roush ground.

These new peculliariiies also form part of the

invention,.

Se
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The bearing traln shown In Pigures 5 and 6, has
only two palrs of twin rollers. In this construetion,
the pin or spindle of each roller 1s mounted direct on
the lower part of the.correspondinq plunerer 6. There are
therefore four beariny surfaces per apparatus, that 1s to
say elght per bearine axle. The main balance beam 4

nsures here, by itself, longitudinal oscillations, whilst

(o]

the transverse corpensating system obtained by means of
the balance bears 18 remains the same as in the previous
construction,

Ficures 7 and 8 show, also by way of example,
another construction of the bearing train for narrow
caterplllars, thils time without any necessity for a trané~
verse compensating system. There are therefore no twin
rollers. The filgures are sufficiently clear to show that
thils system is derilved from the preceding ones.

Ih this latter case, in order to bring the rollers
as ¢lose to each other as possible,and to reduce the total
length of the whole the two central rollers for instance
have only one cheek each, and are arranged in such a
menner that each cheek is at either side of the cdterpillar
as shovm besides in Figures 7 and S. The other two rollers
have no flanges at all, ana Partly engage with the grooves
of the large front and back pulleys or drums.

These arrangements shown by the oorre3pohdinq
figures, form a part of the invention.

In all these systems, the rollers 12 could be
mounted in the ordinary manner by means of two ball
bearings per roller or on plain bearings, on roller bear—

ings with large bearing surface ete, Here by way of example

NOULT, WADE AND TEMNANT LONDON 4.
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is shown a practical construetion of a roller mounted on a
sinzle swivel bearing.

To that end, in the hub 19 (Figure 3) of the
roller 12 is mounted the outer rins or race of the swivel
hearing 20. The inner roce 1s keyed to the spindle 21
secured to the balance beam 10 throuzh the intermedlary of
a part 22 (Figures 2 and 4) held in place by a nut 23 and
Zey 24. This part 22 has t.wo flat faces with which engages,
with a slight amount of friction, a ring 25 provided for
the purpose wilth an opening of suitable shape which pre-
vents the ring 25 from turning, but allows it to slide in
the vertical direction. The corresponding end of the hub
19 fits inside with a slight amount of friction on the part

25,

The advantage of this conbination is always to
arrange avtomatically the axis of ro’oajcion of the roller
parallel to the rolling track, |

In fact, the part 25 allows the roller to

oscillate on its swlvel pearing only in the vertical

direction, and allows it therefore, under the actlion of
a part of the weight of the vehicle, to follow the
variations of the rolling track., The travel itself in

the direction of the oscillation is limited by the length

of the recess in the part 25 so that the balls cannot éome
out from thelr race. In normal running,the whole weilght
being supported by the ball bearing 20 (Figure 3), the
friction between the hub 19 and the part 25 is practically
nil. On strong difference of level in the ground, the
bottom or rather the top or the bottom of the recess of

the ring 25 can alternately come to rest on the corresponding

NOULY, WADE AND TENNANT LONDON 5.
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portion of the central part 22. In this case, part of
the load will be taken wp by the gulde ring 25 and the
corresponding part of the hub 19, It will be seen that,
owing to the inclination of the axis, the lubricating oll
will not tend to escape and thus will ensure proper
lubrication of the system.

All thils combination is also one of the points
aimed at by the present invention.

Lubricatlon of the wheole of the bearing trains
is ensured automatically and in proportion to the nunber
and magnitude of the oscillatlons caused by the road.

To that end is provided a special deviece uti—
lising the reclprocating motion of the Plungers 6 in the
cylinders 5 (Figure 3), and which also Pforms a subject of
this patent application. This is the description of its
principle:

In the iInterior of each plunqep 6 and held in
Place for instance by the spring 13, 1s arranged a tubular
body 26 (Figure 3) which can communicate through its base

wilth the inner chamber of the Plunger 6 in which, and to a
height of a few centimeters, is the oil requilred for the
lubrication,

In the interlor of the tubular body 26, at the
bottom, rests on a seat a ball 27 which could be replaced
by any desired valve.

A tube 28 éecured to the cover 16, can Plunge
into the tubular body 26, The upper portion of the said

tube is in comminication with the oil conveying conduits

or grooves.

The working is as follows: when under the action

of differences of level of the road,the spring 13 (Figure 3)

BOUL't, WADE AND TENNANT, LONDON,
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for instance ls compressed, in the interior of the
Plunger is producsd a slight pressure which results in
foreing a certain quantity of o0il into the tubular body

26. When the contrary effeet takes place, the ball drops

back on 1ts seat, and the oil introduced in the tubular

body cannot descend again from it. During the rumning,the
alvernate movement of the plunger 6 taking place without
interruption and in proportion to ﬁhe bad state of the
road, will therefore send the oil in proportional quantities
to the upper part of the tube 28, whence it passes, on the
one hand, through the hole 29 to the spindls 15 of the
balance beam which it lubricates, iIn order to drop down
again on the pot 14, the walls of which are lubricated as
well as tho;e of the plunger 6; ' on the other hand, through
the condunits 30 (Figure 1) which brine it to the central
balance beam which is thus lubricated. Here it is collect-
ed in grooves provided for the purpose to which are con—
nected other condults 31 which return it to the point of
departure, that 1ls to say to the eylinders 5. The latter
are provided at their base with a stuffing box preventing
0il from escaping and also forming a stop for the key 7
(Fipure 3) in the event of an excessive expansion of the
spring 13. _

Tt may be advantazeous to be able to utilise a
flexible caterpillar apparétus on an ordinary motor car,
with the lecast possible expenditure. The following combl-
nation solves the problem in question. It also forms
part of the present inventilon.

To that snd, the rear axls of the machine is

utilised merely as a driving axle, It does not carry any

7e
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weight., Its wheels are replaced by suitable driving
pulleys which can rest on the ground with interposition
of the caterpillar, owing to the action of thelr own
welght and of that of the axle, or be suspended at a
suitable height by means of a bracket 34, Figure 1,
flexible or rigid, adjustable or not. In any case, these
pulleys, and consequently the axle, will be able to rise
to a certainheicht under the action of differences of
level of the ground, without affecting the rest of the
vehicle.

The vertical travel of the driving axle can be
limited by an elastic buffer 35 (FPigure 1) secured to the
chassis.

The connection of the Arivineg axle to the rest
of the machine can be obtained by.means of a semi—rigid
torque rod pivoted to the bearing axle 1 or round a
spindle adjoining it. This thrust rod is constituted
by two rigid parts 36 and 37 (Figure 2) strongly connected
together by a spring blade 38 mounted edgewise.

It will be séeﬁ that in normal running the torque
rod 36, 37, 38 will work only in compression. The elastic
portion can wylergo a certain tbrsion‘neeessitated by
eventual angular movements of the driving axle relatively
to the fixed axls, under the action of uneven qround; '

The front pulley of the system could be connected
to the fixed axle in the same way as the driving pulley.
It could also be rendered driving,whilst the rear pulley
would then be merely carrying the caterplllar. These

dirferent arrvangements are of course within the scope of

the invention.

8.
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In the drawings accompanying the present patent
application, the mountinz of the front pulleys, as well
as thelr comnection to the rest of the vehlele, again form
one of the points of the present patent application.

The whole of the front pulleys 39 is connected to
the hearing axle 1 by a system constituted by two symmetri—
cal or non-syrmetrical girders 40 (Figures 1, 2, 9 and 10)
pivoted to the bearing axle 1 (Figures 1 and 2),' The other
end of the girders 40 (Figures 9 and 10) carries the tension
device for the caterpillar which also ensures a rigid con-—
nection between the girders which it connects, by a device
horeinafter deseribed, to the hub of the pulley in question.

Transverse rigidity of the girders 40 is further
assured by a stay 47 of any desired cross—section (Pigures
1, 2, 9 and 10) which is here shown of tubular shape.

This stay has further for its obJeet to limit the travel

of the ftront pulley relatlvely to the bearing train. To
that end stops 48 (Fisures 1 and 2) have been provided on
the cylinders 5. These stops could be adjustable, and the
lower ones could be so arranged that the front pulley would
be suspended at a certain height above the ground, whilst
still being capable of gxecutinq,under the action of un-
eveness of ground, ascending movements independentlr of

the rest of the whole. The ascending movements of great
amplitude are limited by the upper stop.

The rear pulley could also be mounted in the same
way and controlled by a system for instance with transverse
Cardan Joints.

The whole of the front pulley 1s in its turn
constituted by two half-piilleys 39 (Figures 9 and 10)

MOULY, WADE AND TENNANT,; LOKDON, 9.
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mounted in a special manner on the hub which in its turn
is of a very special construction.

The body of the hub 49 of e® h front pulley,
Pigures 9 and 10, is rié:idly cormected to the tension
system. Tach end of the hub body 49 has inside it a ball
bearing 50 (Figure 10) on which f£its the rotating hub 51
of speclal shape. In order to avoid any Jamming in the two
bearings 50 (one for each half-pulley), whilst keeping
the two pulleys loose relatively to each other, the two
rotating hubs have passing through them, in their. centrev,
a single spindle 52 mounted with a slight amount of friction
in the two rotating hubs. It will be seen that this com-
tination allows of independent. rotation of the two half

pulleys 39 relatively to each cther ,whilst at the same time

ensuring normal workinq of the two bearings.
The two half pulleys 39 are mounted on the rota—
ting hub 51 In such a manner as to facilitate the putting
on and the dismantling of the caterpillar, whleh depends
only on the outer front halfwpulley, for on the latter
being removed,the putting in place of the ca‘oerpillgr will
not offer any difficuliies., The half-pulleys 39 are held in
Place by an ordinary locking nut (Figure 10). The latter
being removed,the tension exercised by the belt on the
pulleys, will be sufficient for disengaging automatically
the hub 54 of the half-pulley of the cone with great anglle ,
from the rotatineg hub 51. The mounting on the cone with !
a great angle,facilitates also the putting in place of the

corresponding pulley.

The system of tensioh of the caterpillan is hére
of a very special construction,and forms part of the new

mechanisms provided by the invention.

10.
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It is constituted by a worm 41 (Figures 9 and 10)

controlled by an outer crank handle 42 permanently gacured

~or detachadble. The worm 41 operates a nut or worm wheel 42

(Figure 9) engaging with a screwthreaded cylinder or tension
screw 43 which terminates, at the side of the pulley, in a
square 44 of great length or in a groove which can produce
the same etfect. The latter part can slide in a fixed guide
45 permanently locked to the body 46 of the tension systen
(Figures 9 and 10) in which are hermetically enclosed the
parts described. The sorewthreaded and grooved cylinderx
43-44 is locked on the fixed central hub of the loose pulley.

The tension mechanism constituted by the worm, worm
wheel or nut and tension screw, could be replaced by other
mechanical parts whilst retaining the same arrangement.

It has been already stated that the body of the tension
system formed a connection for the girders 40. Moreover,
owing to its extension at the side opposite to the front
pulley, it presses against the astay 47, a véry rigid while
thna.being formed.

11.
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Having thus fully described the invention, what I

claim as new and desire to protect by Letters Patent is; -

l., A bearing train for an endless track for a vehicle
comprising, in combination with a frame of a vehlicle, a plurale
ity of pairs of spring pressed plungers beneath the load of
the vehicle and actuated.thereby. a roller associated with
the lower ends of each of saild plunggfa and engaging the end-
less track, the axes of txm two twin rollers intersecting each
other and forming an angle the apex of which 1s directed up=
wards,

2. A Dbearing train for an endless track of‘a vehicle
comprising, in combination with a frame of a vehicle, a pluralw
ity of pairs of spring pressed plungers beneath the load and
actuated thereby, a balance beam passing through the lower end
of each plunger, a roller mounted on the free end of each beanm
and engaging the endless track, the axes of two twin rollers
intersecting each other and forming an angle, the apex of which
is directed wupwards, '

3. A device according to claim 1 characterized by a
compensator pivoted to the frame of the vehicle and engaging
the plungers. |

4, A déviée according to claim 1 characterized by the
axis of rotation of each roller being always parallel to the
endless track, this result being obtained by a swivel ball' - :
bearing combined with a ring (25) sliding in a suitable direc-
tion and to a given extent on the rigid axle of the roller,

5. A device according to claim 1 characterized by means
mounted within the plungers for automatically lubricating all
the rubbing parts of the bearing train taking place owing to
the action of the movements to which the parts of the mechan-
iems are exposed on account of uneven ground. A

6, A device according to claim 1 characterized by means
for limiting the movements of the parts produced by uneven

iz,
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ground, in order to avoid excessive tension on the endless
track,

7+ A device according to claim 1, the vehicle con-
sisting of a motor car from the rear axle of which the wheels
have been removed and replaced by driving pulleys, theé whole
load of the corresponding part of the machine being . then
taken up by a third axle secured to the frame of the motor
car, the pulleys on the rear axle driving the endless track
resting on the ground, while retaining their vertical movement
under the action of differences of level of the grouﬁdkwithout
affecting the resﬁ of -the vehicle,

8. A devicé according to claim 1 characterized by an
elastic buffer arranged between the axle and the chassis for

checking the movements of excessive amplitude of the rollers

.due to uneven ground.

9. A device according to claim 1 characterized -by
pulleys mounted on spindles for driving the endless track,
semi-flexible pivoted torque rods connecting the spindle of
the driving pulleys to the bearing axle.

i0. A device acecording to claim 1 characterized by

"pulleys mounted on the vehicle for driving the endless track,

each of said pulleys consisting of a pair of half-pulleys,

one ot which is loose, each loose half-pulley being mounted

on a rotating hub with a cone having a large angle, facilitating
quick dismantling and replacement. .

11, A device according to claim 1 characterized by
pulleys mounted on spindles on the vehicle for driving the
endless track, each of said pulleys congsisting of a pair of
half-pulleys, one of which is loose, a system for quick ten-
sion ot the endless track, consisting of a countershaft (41)
having a circular motion which is transformed into a longil-’
tudinal rectilinear movement acting on the spindle of the
looge pulley, the control of sald system being arranged out-
side the whole apparatus and obtained by means of a erank

13.
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wheel, the body ot the tension mechanism forming a tension

between the hub of the loose pulley and the tension girders
pivoted to the fixed axle,

12. A device according to claim 1 characterized by
pulleys mounted on the vehicle for driving the endless track,
each of said pulleys consisting of a pair of half-pulleys,
one of which 1is loose; a system for limiting vertical move-
ments of the loose pulley by means of sultable stops secured
to the central balanée beanm of the bearing train, the iower
stops being arranged in such a manner that on smooth ground
the loose pulley rests freely on the said stop owing to its
own weighé and through the intermediary of parts keeping it

"at a suitable distance from the axle secured to the chassis,

this pulley beiﬁg supported at a distance from the ground,
while retaining an ascending movement which takes place owing
to the action of the unevenness 0f the ground and is entirely

independent of the rest of the apparatus.

l4.
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