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contract so that the track can curve as the tracked vehicle executes a
turn. The track includes elon- This invention relates to an endless track
for a  gated portions which are elastic and of corru- tracked vehicle, and
to a track assembly for a    gated configuration, the effect of which would
be tracked vehicle, according to the pre-characteriz-    5   to provide
some cushioning and protection to ing part of Claim 1.
road surfaces, but not at the centre which is the As traction means for
vehicles, the benefits of  zone of greatest ground contact. The track is
also endless tracks as opposed to ground wheels        unlikely to be
simple and cost effective In menu- provided with pneumatic tyres, are well
known.    facture owing to the non-stretchable nature of its These benefits
include better traction in soil and      central region and elastic nature
of its opposed less ground compaction. However, endless tracks   side edge
regions. do have several deficiencies. The endless track    It is an object
of the present invention to comprise track sections joined to one another
by  provide a useful and novel track which is of pivoted connections which
are prone to unaccept-  relatively simple construction, which may travel
ably high rates of wear, thereby limiting the   is   on finished road
surfaces and which can at least service life of the tracks. A further
deficiency Is  partly absorb shocks resulting from encountering that
endless tracks cause damage to finished road  bumps and surface
irregularities. surfaces, especially when the vehicle is turning. A
Broadly, the invention comprises an endless still further deficiency is
that endless tracks are  track for tracked vehicles comprising an endless
incapable of cushioning or absorbing shocks   20   flexible band having an
inner surface and an outer resulting from  surface irregularities and so
surface, and a plurality of elongated tread vehicle springing Is required
for satisfactory ride  elements provided In spaced relationship on the
characteristics. The endless tracks also have     outer surface of the band
and extending trans- higher noise levels and lower maximum travel
versely of the direction of travel of the track, speeds than wheels
equipped with pneumatic   25   characterised in that said endless flexible
band is tyres.                                            of one-piece
construction and is substantially With a view to overcoming some of the
above-    longitudinally inextensible yet flexible and further mentioned
deficiencies, there have been various   characterised in that each tread
element com- proposals to provide the endless tracks with      prises a
resiliently deformable loop that engages ground contacting elements formed
of elesto-   so   the ground, the interior of said loop being unpre meric
material rather than metal. One such pro-   ssurised and open to
atmosphere. posal  is  revealed  in   British   Patent          The use of
the endless flexible band of one- GB-A--753,147 (Mathisen) which discloses
an       piece construction obviates the need for rigid endless track
structure comprising a plurality of  track sections joined to one another
by pivoted traction shoes mounted  on an articulated   35   connections and
so provides for an endless track supporting structure in the form of an
endless    of relatively simple construction. Furthermore, chain. The
traction shoes each comprise a base   the resilient nature of the tread
elements permits structure which is connected to a link of the    the track
to travel on finished road surfaces and endless chain and a plurality of
U-shaped         provides at least some cushioning of shocks elements made
from strips of a yielding resilient   40   encountered during travel.
material. When under load, the U-shaped             Preferably, the loops
are open at their ends. In elements tilt to one side to facilitate
non-aggres-  this way, the cavities defined within the loops sive contact
with the ground and to increase      open onto the exterior of the endless
track. frictional engagement with the ground. While this   Preferably, the
loops are formed of reinforced endless track arrangement with not damage
45   elastomeric material. finished road surfaces, it does suffer from the
Preferably, the endless band is formed of disadvantage that the traction
shoes are mounted  reinforced elastomeric material so as to be sub- on an
articulated supporting structure comprising  stantially longitudinally
inextensible yet flexible. rigid links pivotally connected one to another.
The  Each loop may be provided with a sacrificial pivotal connections
between the rigid links are   so   wear pad attached to the ground engaging
por- susceptible to high rates of wear which is detri-  tion thereof.
mental to the service life of the endless track.    In one arrangement, the
loops are provided by Furthermore,. the system of GB-A-753,147 is       a
length of resilient material arranged in a sinu- particularly complex and
therefore costly to      ous formation having alternating crests and
manufacture and service.                    55   troughs, the length of
resilient material being US Patent US-A--4,119,356 (Pohjola) (which
anchored to the flexible band at locations corre- corresponds to the
preamble of claim 1) also      sponding to at least some of the troughs.
discloses an endless track which would provide.     According to a second
aspect of the invention some cushioning and afford some protection to
there is provided a track assembly for a tracked road surfaces. The endless
track has a longi-  60   vehicle, the track assembly comprising a plurality
tudinally extending central region which is non-  of track wheels at least
one of which constitutes a stretchable and opposed side edge regions which
drive wheel, and an endless track entrained are elastic and capable of
stretching and contract-  around the track wheels, the endless track being
ing. The purpose of this construction is to allow  in accordance with the
first aspect of the inven- the opposed side edges of the track to extend
and   65  tion as defined hereinbefore. 2 
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may be provided     for movement along the fore-and-aft direction of
between the or each drive wheel and the track, it is  the vehicle, and a
power device (such as a preferred that friction drive be employed. With
hydraulic ram) for controlling such movement. friction drive, there is
frictional engagement    With this arrangement, the movable endmost between
the inner surface of the endless band and    5    wheel can be moved in the
direction awayfrom the the outer periphery of the or each drive wheel so
drivewheeltherebytotensionthe endless track as thatthe
drivewheelfrictionallytransmitspowerto   will become more apparent later.
the endless track. To facilitate frictional engage-  The track wheels 25
(including the drive wheel) ment between the drive wheel and the endless
are each provided with a circumferential recess 29 band, the outer
periphery of the drive wheel may   10  to guidingly receive the endless
track for retaining be coated with elastomeric material.            the
track in alignment with the track wheels. The Preferably, the track wheels
are each provided  recesses 29 are formed by circumferential flanges with a
circumferential recess which receives the  31 provided on the ends of the
track wheels, as endless band and serves to guide the band in its  best
seen in Figure 3 of the drawings. circuitous path around the track wheels.
is    The endless track 27 comprises an endless Preferably, a tensioning
means is provided for  flexible band 33 having an outer face 35, an inner
tensioning the endless band about the track     face 37 and two
longitudinal edges. wheels. The tensioning means may comprise         The
endless band 33 is received in the circum- means for urging one of the
endmost trackwheels  ferential recesses 29 of thetrackwheeis25with the in a
direction away from the other endmost track   20  longitudinal edges ofthe
band closely adjacentthe wheel.
circumferential flanges 31 of the track wheels. The Invention will be
better understood by       While being flexible, the endless band 33 Is
also reference to the following description of one   longitudinally
inextensible in character so as to specific embodiment thereof as shown in
the     resist undue stretching. To this end, the endless accompanying
drawings in which:            25   band may be in theform of an elastomeric
material Figure 1 is a perspective view of a work vehicle  reinforced with
steel cables or other reinforcing provided with traction means
incorporating an   elements. endless track assembly according to the
embodi-   The endless track 27 further comprises a plu- ment;
rality of spaced, elongated tread elements 41 Figure 2 is a schematic side
view of the work   30   provided on the outer face of the endless band.
vehicle of Figure 1 with the lower run of the   The tread elements 41 are
formed of resilient endless track assembly shown in the condition it
material and extend transversely of the direction assumes under driving
load;                     of travel of the vehicle. Each tread element 41
is in Figure 3 is a view of the track assembly in part  the form of a loop
having a ground contacting section;                                   35
portion 43and a pairof sidewall portions45which Figure4isa detail viewof
partofthe upperrun of  are load supporting when the tread element is In an
endless track of the track assembly; and      contact with the ground.
Figure5isadetailviewofpartofthelowerrunof       While the tread elements 41
may be formed the endless track, deformed under driving load.
integrallywith theendless band 33, Inthisembodi- Referring to Figure 1 of
the drawings, there is  40   ment the tread elements are formed separately
of shown an amphibious work vehicle 11 having a     and secured to the
band. More particularly, the traction means which Includes a pair of track
tread elements are provided by a length 47 of assembiles 13 according to
the embodiment        resilient material which Is arranged In a sinuous
arranged on opposite sides of the vehicle. The  formation having alternate
crests and troughs. vehicle is provided with a frame structure 15 and a
45   Fastening means 49 secure the length of material body 17 which is
carried on the frame structure  47 to the endless band 33 at locations
corre- and which provides an operators cab 19, an      sponding to each of
the troughs. The resilient engine compartment 21, and a load carrying
material is required to havesufficient compressive compartment 23.
strength to support the loads imposed on it when Each track assembly 13
comprises a plurality of   5o  the loops are under load and to this end may
be in track wheels 25 and an endless track 27 fitted onto  the form of
reinforced elastomeric material. the track wheels. The track wheels 25 are
The outer periphery of the drive wheel is pro- supported on axles which are
directly connected to  vided with a friction surface for frictional engage-
the frame structure of the vehicle; that is, there is  mentwith the
innersurface of the endless band. In no spring system between the frame
structure and   55  this way, the drive wheel frictionally transmits the
axles.                                       power to the endless band.
Tension in the endless One of the endmost track wheels constitutes a  band
is regulated by the tensioning means so as to drive wheel to which power Is
selectivelytransmit-  maintain  the frictional driving  relationship ted
from an engine mounted in the engine com-    between the endless band and
the drive wheel. partment.                                  60     A
scraper (not shown) or other means may be A tensioning means (not shown) is
provided for  provided to displace sand and other debris gather- tensioning
the endless belt aboutthe track wheels.  Ing between the inner surface of
the endless band The tensioning means is the form of a means      and the
outer peripheries of the track wheels. 



supporting the particular endmost track wheel     The ground contacting
portion of each loop may which is notthe drive wheel on theframestructure
65   be provided with a sacrificial wear pad (notshown) 3    5
EP 0245307 B1                     6 if desired so as to extend the service
life of the  formation of alternating crests and troughs endless track,
around the endless flexible band, said troughs In operation, the tread
elements deform under  contacting the outer surface of the endless flex-
load and assume a configuration Illustrated in  ible band, the length of
resilient material (47) Figure 5 when the vehicle is undergoing straight
5   being anchored to the flexible band at locations line motion. When the
vehicle is turning on      corresponding to at least some of the troughs.
finished road surfaces, the tread elements twist   7. A track assembly (13)
for a tracked vehicle, and drag over the surface without Inflicting    the
track assembly comprising a plurality of track damage thereto.
wheels (25) at least one of which constitutes a -      The ability of the
tread elements to deform   to   drive wheel, and an endless track 27)
according to under load provides the vehicle with a degree of  any one of
the preceding claims around said drive springing which at least partially
absorbs shock  wheels. - forces resulting from bumps and other surface
8. A track assembly according to claim 7 irregularities encountered in the
path of the    wherein a friction drive Is provided between the vehicle.
15   or each drive wheel and the endless band. The traction means also
provides a propulsion    9. A track assembly according to claim 7 or 8
system for the vehicle when operating in water. In  wherein the track
wheels (25) are each provided such situations, the lower run of the endless
track  with a circumferential recess (29) which receives is submersed and
the upper run is above the     the endless band (33) and serves to guide
the water line. In this way, the tread elements act as   20   band in its
circuitous path around the track paddles as the endless track follows its
circuitous  wheels. path.                                              10.
A tracked vehicle (11) having an endless From the foregoing, its Is evident
that the    track (27) according to any one of claims 1 to 6. present
invention provides both an endless track   11. A tracked vehicle (11)
having a track assembly and an endless track, each of which is of   25
assembly (13) according to claim 7, 8 or 9. relatively simple construction
and which can be operated on finished road surfaces without inflict-
Patentansprioche ing damage to such surfaces. Although the invention has
been described as     1. Endlosraupe fOr Raupenfahrzeuge, mit elnem applied
to an amphibious work vehicle, It will be   30  flexiblen Endlosband (33),
des amne Innenflache recognised that it may be applied to any suitable
(37) und amne AuBenfllche (35) hat, und mit ainer tracked vehicle including
earth-moving machines,  Vielzahl von lInglichen Profilelementen (41), die
agricultural machines and snowmobiles.           zueinander beabstandet an
der Auf~enflche (35) des Bandes (33) vorgesehen sind und sich querzu Claims
as   der Bewegungsrichtung der Raupe erstrecken, dadurch gekennzeichnet,
daB dss flexible Endlos- 1. An endless track for tracked vehcles compris-
band (33) sine einstOcidge Ausbildung aufweist Ing an endless flexible band
(33) having an inner  und in LAngsrichtung Im wesentlichen unaus- surface
(37) and an outer surface (35), and a    dehnbar Jedoch flexibel let, und
daBgJades Profile- plurality of elongated tread elements (41) pro-   40
lement (41) ein elastisch verformbare Schleffe vided in spaced relationship
on the outer surface  (41) umfallt, die den Grund berfihrt, wobel des (35)
of the band (33) and extending transversely  Innere der Schlsife (41)
drucklos und gegen die K..j  of the direction of travel of the track,
characterised  Atmosphire offen ist. In that said endless flexible band
(33) Is of one-  2. Endlosraupe nach Anspruch 1, dadurch piece construction
and is substantially longi-  4f   gekennzeichnet, dali des Endlosband (33)
aus. tudinally Inextensible yet flexible and further  elnem verstirrkten
Elastomermaterial gebildet ist. characterised In that each tread element
(41)      3. Endlosraupe nach Anspruch 1 oder 2, comprises a resiliently
deformable loop (41) that  dadurch gekennzelchnet, del die Schlelfen (41)
engages the ground, the interior of said loop (41)  Enden hanben, die offen
sind. being unpressurised and open to atmosphere.  so    4. Endlosraupe
nach einem der vorhergehen- 2. An endless track according to claim  1,
den Anspriche, dadurch gekennzelchnet, dae die wherein the endless band
(33) Is formed of       Schleifen (41) aus verstirktem Elastomermaterial
reinforced elastomeric material.                 gebildet sind. 3. An
endless track according to claim 1 or 2    5. Endlosraupe nach elnem der
vorhergehen- wherein the loops (41) have ends which are open.   5s  den
Ansprflche, dadurch gekennzeichnet, dal die 4. An endless track according
to any one of the  Profflelemente (41) getrennt ausgebildet und an
preceding claims wherein the loops (41) are      dam Endlosband (33)
befestigt sind. formed of reinforced elastomeric material.         6.
Endlosraupe nach Anspruch 5, dadurch 5. An endless track according to any
one of the  gekennzeichnet, daB die Schleifen (41) durch preceding claims
wherein the tread elements (41)   60  eaen Abschnitt sines elastischen
Materials 147) 



are formed separately of and secured to the      bereitgestellt und mit
elner sinusf~rmigen Ausbil- endless band (33).
dung von abwachselnden Erhebungen und Mul- 6. An endless track according to
claim  5      den urn des Endlosband herum angeordnet sind, wherein the
loops (41) are provided by a length of  wobei die Mulden die Aulienfliche
des flexiblen resilient material (47) arranged in a sinuous   as
Endlosbandes ber~hren und der Abschnitt des 4
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6 If desired so as to extend the service life of the  formation of
alternating crests and troughs endless track.
around the endless flexible band, said troughs In operation, the tread
elements deform under    contacting the outer surface of the endless flex-
load and assume a configuration Illustrated in    ible band, the length of
resilient material (47) Figure 5 when the vehicle is undergoing straight
5    being anchored to the flexible band at locations line motion. When the
vehicle is turning on        corresponding to at least some of the troughs.
finished road surfaces, the tread elements twist     7. A track assembly
(13) for a tracked vehicle, and drag over the surface without Inflicting
the track assembly comprising a plurality of track damage thereto.
wheels (25) at least one of which constitutes a The ability of the tread
elements to deform    to   drive wheel, and an endless track 27) according
to under load provides the vehicle with a degree of   any one of the
preceding claims around said drive springing which at least partially
absorbs shock   wheels. forces resulting from bumps and other surface
8. A track assembly according to claim 7 irregularities encountered in the
path of the      wherein a friction drive Is provided between the vehicle.
15   or each drive wheel and the endless band. The traction means also
provides a propulsion      9. A track assembly according to claim 7 or 8
system for the vehicle when operating in water. In  wherein the track
wheels (25) are each provided such situations, the lower run of the endless
track  with a circumferential recess (29) which receives is submersed and
the upper run Is above the        the endless band (33) and serves to guide
the water line. In this way, the tread elements act as   20   band in its
circuitous path around the track paddles as the endless track follows Its
circuitous  wheels. path.
10. A tracked vehicle (11) having an endless From the foregoing, its Is
evident that the      track (27) according to any one of claims 1 to 6.
present Invention provides both an endless track     11. A tracked vehicle
(11) having a track assembly and an endless track, each of which is of   25
assembly (13) according to claim 7, 8 or 9. relatively simple construction
and which can be operated on finished road surfaces without inflict-
PatentansprOche ing damage to such surfaces. Although the invention has
been described as       1. Endlosraupe fOr Raupenfahrzeuge, mit elnem
applied to an amphibious work vehicle, it will be   30   flexiblen
Endlosband (33), das aine InnenflAche recognised that it may be applied to
any suitable  (37) und sine Auienflfiche (35) hat, und mit einer tracked
vehicle including earth-moving machines,   Vislzahl von linglichen
Profilelementen (41), die agricultural machines and snowmobiles.
zueinander beabstandet an der Auienfliche (35) des Bandes (33) vorgesehen
sind und sich quer zu Claims                                       35   der
Bewegungsrichtung der Raupe erstrecken, dadurch gekennzeichnet, daB das
flexible Endlos- 1. An endless track for tracked vehcles compris-  band
(33) sine sinstOckige Ausbildung aufweist Ing an endless flexible band (33)
having an inner  und in Lingsrichtung Im wesentlichen unaus- surface (37)
and an outer surface (35), and a      dehnbar Jedoch flexibeleist, und daB
jedes Profile- plurality of elongated tread elements (41) pro-   40
lament (41) eine elastisch verformbare Schlelfe vided in spaced
relationship on the outer surface  (41) umfaBt, die den Grund berflhrt,
wobel das (35) of the band (33) and extending transversely   Innere der
Schleife (41) drucklos und gegen die of the direction of travel of the
track, characterised  Atmosphire offen ist. in that said endless flexible
band (33) is of one-   2. Endlosraupe nach Anspruch 1, dadurch piece
construction and is substantially longi-.  45   gakennzeichnet, daB das
Endlosband (33) aus tudinally inextensible yet flexible and further
einem verstArkten Elastomermaterial gebildet ist. characternsed In that
each tread element (41)        3. Endlosraupe nach Anspruch 1 oder 2,
comprises a resiliently deformable loop (41) that  dadurch gekennzeichnet,
dao  die Schlelfen (41) engages the ground, the interior of said loop (41)
Enden hanben, die offen sind. being unpressurised and open to atmosphere.
50     4. Endlosraupe nach einem der vorhergehen- 2. An endless track
according to claim  1,       den Anspr~che, dadurch gekennzeichnet, daB die
wherein the endless band (33) is formed of         Schleifen (41) aus
verstirktem Elastomermaterial reinforced elastomeric material.
gebildet sind. 3. An endless track according to claim 1 or 2      5.
Endlosraupe nach einem der vorhergehen- wherein the loops (41) have ends
which are open.   65   den Anspruche, dadurch gekennzeichnet, daB die 4. An
endless track according to any one of the  Profilelemente (41) getrennt
ausgebildet und an 



preceding claims wherein the loops (41) are        dem Endlosband (33)
befestigt sind. formed of reinforced elastomeric material.           6.
Endlosraupe nach Anspruch 5, dadurch         N. 5. An endless track
according to any one of the  gekennzeichnet, daB die Schlelfen (41) durch
preceding claims wherein the tread elements (41)   60   einen Abschnitt
eines elastischen Materials (47) are formed separately of and secured to
the        bereitgestellt und mit einer sinusformigen Ausbil- endless band
(33).                                 dung von abwechselnden Erhebungen und
Mul- 6. An endless track according to claim  5        den urn das
Endlosband herum angeordnet sind, wherein the loops (41) are provided by a
length of  wobei die Mulden die Au~enfliche des flexiblen resilient
material (47) arranged in a sinuous   65   Endlosbandes berflhren und der
Abschnitt des 4    7              EP 0 245 307 B1                   8
elastischen Materials (47) mit dam flexiblen Band  laquelle la bands sans
fin (33) est en une matire an Stellen verankert iset, die mie wenigstens
eini-  6lastomere renforc6e. gen der Mulden ubereinstimmen.
3. Chenille sulvant la revendloatlon I ou 2, dens 7. Raupsnanordnung (13)
fOr sin Raupenfahr-    laquelle lea boucles (41) ant des extr6mites qui
zeug, wobel die Raupenanordnung sine Veilzahl   5   sont ouvertes. von
Raupenridem (25) umfaBt, von denen wenig-     4. Chenille suivant uns
quelconque des revendi- stens sines sin Antriebsrad bildet, sowle sine
cations pr6cedentes, dans laquelle lea boucles Endlosraupe (27) nach einem
der vorhergehen-     141) sont en une matibre diastomere rsnforce. den
Ansprflche, die urn die Raupenrider herum-    S. Chenille sulvant l'une
quelconque des reven- geffhrt iet.                               to
dicatlons precedentes, dans laquells Ies 616ments 8. Raupenanordnung nach
Anspruch 7, dadurch    de contact avsc le sol (41) sont form6s separ6-
gekennzeichnet,  dag  sin  Reibungsantrieb       ment de la bands sans fin
(33) et flxds a cells-cl. zwischen dem oder jedem Antriebsrad und dem
6. Chenille suivant Is revendicatlon 5, dan; Endlosband vorgesehen Ist.
laquelle les boucles (41) sont constitu6es par une 9. Raupsnnaordnung nach
Anspruch 7 odor 8,  w5  longueur de matiere 6lastque (47) disposee en
dadurch gekennzelchnot, daB die Raupenrader      une formation sinususe de
cretes et de creux (25) jewells mit elner Umfangsnut (29) versehen  altemns
autour de la bands flexible sans fin, sind, welche dus Endlosband (33)
aufnimmt und   leodits creux 6tant-esf contact avec Ia surface der Fflhrung
des Bandes bei seiner Krelslaufbahn  ext6rieure de la bands flexible suns
fin, la Ion- urn die Raupenrader herum dient.           20   gusur de
matibre elastique (47) 6tant flxee A Ia 10. Raupenfahrzeug (11) mit einer
Endlosraupe  bande flexible A des endrolts correspondents a au (27) nach
elnem der AnsprOche I bis 6.           mains certains des creux 11.
Raupenfahrzeug (11) mit elner Raupenan-      7. Ensemble A chenille (1)
pour un v6hicule A ordnung (13) nach Anspruch 7, 8 odor 9.
chenilles, I1ensemble A chenille comprenant une 25   pluralite de roues
pour chenille (25) dont l'une au Revendications
moins constitue une roue motrice, et une chenille sans fin (27) sulvant
l'une quelconque des reven- 1. Chenille pour vehicules A chenilles, compre-
dications pr6c6dentes passant autour desdites nunt une bande flexible suns
fin (33) presentant  roues matrices. une surface Interieure (37t et une
surface ext6-   30    8. Ensemble a chenille suivant la revendicatlon
rieure (35), et une pluralitd d'el6ments allong6s de  7, dans lequel un
entratnementt A friction est pr6vu contact avec le sol (41) pr6vus A
distance les uns  entre la roue ou chaque roue motrice at la bands des
autres sur la surface ext6rieure (35) de la  suns fin. bands (33) et
disposes transversalement A la      9. Ensemble a chenille suivant la
revendicatfon. direction de deplacement de la chenille, caracte-   3s   7
ou 8, dans lequel les roues pour chenille (25) ris6e en ce quo ladite bande
flexible sans fin (33)  comportent chacune une gorge drconferentfelle oet
de construction unitaire et eat sensiblement  (29) qui regoit la bands suns
fin (33) et sort a non extensible dana Is sons longitudinal tout en  guider
la bands dans son parcours ferm6 autour etant flexible, et caract6ris6e en
outre en ce quo  des roues de chenille. chaque 6lement de contact avec le
sal (41) corn-   40  10. VWhIcule a chenilles (11) comportant une prend une
boucle 6lastiquement deformable (41)   chenille (27) sulvant l'une
quelconque des reven- qui s'engage dans le sol, I'interieur de ladite
dications 1 a 6. boucle (41) etant sans pression et ouvert a lat-   11.
VWhicule a chenilles (11) comportant un mosphere.
ensemble A chenille (13) suivant ia revendication 2. Chenille suivant la
revendication 1, dans   4s   7, 8 ou 9. 50 -
55 60 65 5    


