ENDLESS TRACK FOR HI GH SPEED MULTI TERRAI N VEH CLES Background of the

i nvention 1. Field of the Invention This invention relates to endl ess
tracks used to propel track-laying vehicles [i.e., vehicles which use

endl ess tracks rather than tires to contact the terrain over which they are

driven, e.g., tractors._ tanks r rticularly,
to an i nproved ﬁT%ﬁQKF&%%h%Mﬁg}EﬂIQS@I é‘%% to be driven
more efficiently at highway speeds. 5 2. General discussion Numerous types
of 'vehicles are frequently used In terrain in which it is difficult for
pneunat i cBackground of phe lventi®ot h nilitary vehicles, such as tanks and
anphi bi ous vehicles, and civilian vehicles, such as tractors and

recreati ofal WibidcdfeRe iventispNeti me utilized on 10 terrains which are very
soft, for exanple sand surfaces. Pneumatic tires are not capable of

ef {1 i ent TRBRWehivelile t@uRal ira8UsaE R5propsl HeORRIVEHGRE! Wnibal 0 € he

surface; rather than riding across the sur dl"ess track vehicle
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1), 3,688,8% - 3, 734,577 (Snel | d .3, 955, 855 (Massi

ot al) R SRS SERBabers e oL S BRI BEY O R TV kR Track
per formance .rel ative to t‘;e erformance of pneumatic-tired vehicles;
still, di ?ﬁ'%?@“@@%‘?é"@ é%ﬁﬁ’t"%"P&? daven moce sticiegtiy abiighway speeds. vehi cl es.

20 Originally, such tracks were made of a plurality of netal l|inks or shoes
pi votal | y attached 1/28 :

2, General discussion | | _ .
Numerous types of vehicles are frequently used in terrain In which it is difficult for
{ pneumatic tires to qpérate. Both milltary vehicfés. such astanks and arhphibious vehicles,
and civilian vehicles, such as tractors and r'ez;reational vehicles.hal‘e sometime utiiized on
10 terrains which are very soft, for example ﬁand surfaces. Pneumatic tires are not capable

of efficlent operation on such soft surfaces; as they tand to burrow into the surface, rather

than riding actoss the surface.

. Endless track vehicles have been developed fér use on terrains in which pneumatic-tired
15 vehicles are Impractical. See for example U.S. Patents 3,361,488 (Ohrn et al), 3,688,858
(Jespersen), 3,734,577 (Snellman) and 3,955,855 (Massieon et alj. In many types of
terrain these vehicles provide improved performance relative to the performance of

pneumatic-tired vehicles; still, difficulties are encountered with existing endless track

vehicles.

20

Originally, such tracks were made of a plurality of metal links or shoes pivotally attached

1/28



to each other to forman endl ess track which are very heavy, cause serious
damage to roads and other surfaces on which they run and result in an
unconfortable ride for the passengers. See for exanple U S. Patents
2,823,082 (Bauer) and 4,530,546 (Meisel, Jr.). Heavier vehicles still use
metal tracks. 5 The above-referenced conventional tracks have the

di sadvant ages'. 161 being noisy and vibration.prone, not sufficientty

dur abl e afpcdgeh ot talfontnl 4h erdlgssachckwhicicare vemhiiaaviyscausecRlious §2Magedo
conventional configurations and use of netal parts. Accordingly,

subst ant i plads @hél @kHed s sheeRhign deeyt ncmdsesuitin apincoerfortabimtdaier the
operating and nore durable tracks 10 for tracked vehicles. A need has

devel 0pedaéﬁen@er&%é@f@ﬂ‘ex‘é@ﬂiﬂé.%.P’Eférn%’!ﬁ%.@si (aubflahd AG30B4G (Meissialy.)use and

of f-road Use oVer snow co very uneven, or muddy terrain. There is

signifi ca%ﬂgﬁ%ﬁ%&gﬁﬂﬁg%m&d;ﬁ%k%e not only during arnmed conflicts but

al so foll encres 15 (snow and wind storns, floods, etc.),
and such vehicles are at present particularly needed in devel oping
count?i es. Unfortunately, alnost all avail able autonotive vehicles require

infrastructure (paved highways, brijdges, etc.). for practigcal operation, and
the devel dpe ﬁaov%mﬁ’i“i@ésc%ﬂéﬂmégﬂi&s 9fﬂr"%h|5ﬁ§\’ﬁrﬁﬂﬂ Eg'yr?‘do
Infrastructure for such conventional vehicles. Further, nost |oad-carrying
of f - road vibratioh qons; ot suffigiently wiueatie wadier et tsekleyomr roadasyicapeBlis ior very
cunber sone tracks which are heavy, slow noving, and .inappropriate for use
on paved becaise eftheconvehtidnabjondgurapersctmd uBebirpetabpaiiscAccardiagiy substartiabecane
popul ar due to an Increase in construetion in urban areas where vehicles

havi ng t r affdets HEve beéh méle & cdndBuStURIB EmedtHer s RAALNG dndfvicee titradle tAbkglemand

for low soil conpaction farmng. Wth the conbination of rubber technol ogy
and 1@/ 28for tracked vehicles.

A need has develaped for a form of v_ehicle appropriate for both-nor_r‘nal highway use and
off-road use over snow-covered, very uneven, oi' muddy terrain. There is sigriiﬂcantneed
for such a vehicle n‘o_t only during armed :ﬁ:onflict_s but also foilowlng natural emergencies
15 (snow and wind storms, floods, etc.), and such véhlcles are at pre.'sent particularly needed
in developiﬁg countries. .Unfortunéteiy, almost all available automotive vehicles require
Infr_astructuré (paved highways, bridges, etc.) for practical operation,- énd the developing
countries aradecades away fram hav‘ing the necessary infrastructure for such convéntiona[
vehicles. Further, most Ioad-carryin; off-road vehicles presently in use have either very
20 large wheels or very cumbersome tracks which are heavy, slow moving, and inappropriate

for use on paved roads at normal highway speeds.

Rubber endless tracks have become popular due to an increase in _c:onétrucﬁon in urban
areas where vehicles_ having tracks must drive on the pavement and because thera is a

25  demand for low soil compaction farming. With the @mbination of rubber technology and
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a trenmendous anount of trial and error, various types of rubber tracks are
now available In the industry. They are used on excavators, dunp carriers,
bori ng nmachi nes, conbines, tractors, and the |ike See for exanple U S
Patents 5,279,378 (G aiwy & at) and 6, 267,458 (Hansen at al). Mst of

t hem operate on the job site only and are transported 5.between sites by

trucks or trailers. To elinmnate the j. SNl O5Ker Yacky A8 TRWrdviiklet he
vehi cl e be Reasndoppagpppiof tnal e%cﬁ?r([,‘?re"dv@n&%ﬂg%gcﬁ operrate both on public roads

at normal speeds and in off-road co r i Ny | Gonfiina] r ed.
However, dudeisdustinTdiey g ysed Qﬁ‘a?\?"‘éavlagﬁ 8%@)%@@?%&‘%{%@ gIso asr&tﬁo ;;ﬂ;ovi de
little danage to the pavenent, incluyd e Vi ' | d
operat e vvitrattdr%s%flfhﬁienm@n§ﬁeéﬁhﬁ@m&%ﬁ%a%ﬁﬁw.s %ﬁ%@rﬁ@% glé}i%s@ %’f‘]ﬁt i ons
to be transmtted to occupants are mtigated a ave

si gni fi cang,2§7,458dposen 2t 3\l Mest ofdhefﬁyﬁ?fgf& Q"ﬂa%ﬁ’g ﬁ&xﬁ’é‘g’b‘[é@%q% F%é%gﬂ%i wher e

the links or shoes are made of nmetal _which |Is provided wth ' Ml ber
cover or |mstween Sies Hyowrucksorjtalers. B ejpinatadhe E‘FS%‘@WO ga?%%fn@rﬁe
2,369,130 (Benson), 2,409,502 (Legulilon et al), 3,148,921 (Batur et al),
4,109, 971 ydhicie beteeemiob, sihs 36 Yetide whichrcaa opergie bath on, pyblic ?@ﬁs(%é‘ﬁ ten).
3. Description of the related art [ NOTE: As used herein, the term "rubber"
rel ates t Ogbads Ghaif bifGaadcbrstrisction shvironmentsistrequined. Howevesisueh ayenida il as
rubber, elastoners, or conbinations thereof used in the manufacture of
endl ess tr ggleSt- bdVBSistiieteBedo s & piovige dittik aamade do dhe averbent; include lesgs or
belt. The carcass includes an endless belt-shaped rubber-like elastic

menber, a RUENGH aRl nSRBEaRbierattSWl le¥s Alaintdiante anddulsrivateld Ftirthéreoes,n and
aligned In the longitudinal direction thereof and extending in 3/28

traveyge diibabhoRs eNFhmfitted 16l ctb@hisCoeIitgaRES RN paded Foaa! arendier )

enbedde
significantly damaged.

A nu'rr;ber of hybrld tracks have been praposed where the links or shoes are made of metal
which is provided with a rubber cover orinsert. See for example U.S. Patents 2.3_59.586
15  (Sayler), 2,369,130 (Benson), 2,409,502 (Leguilion et al), 3,148,921 (Batur et al),

4,109,971 (Black et al),‘4.359,248 (Kortering) and 4,588,233 (DenBesten).

3. Description of the related art
[NOTE: As used herein, the term "rubber” relates to any elastic and prmarily non-metallic
20 materials such as rubber. elastomers, or combinations thereof used in the manufacture of

endless tracks].

Most rubber tracks are formed around a basic carcass m.' belt. The carcass includes an
endless belt-shaped rubber-like elastic member, a numbar of core bars (usually of metal)

25 embedded therein and aligned in the longitudinal direction thersof and extend!ng in
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endl ess el astic menber to surround the core bars circunferentially
outwardly. See for exanple U S. Patents 4,904,030 (Ono), 5,295,741
(Togashi et al), 5,511,869 (Edwards at al) and 6,241,327 (d easnan). 5
Some have suggested the construction of endl ess rubber tracks using a
plural ity of - interconnected polyneric nodules. See for exanple U S

Patents 4, %61 12&:&4&9.‘(@58‘%?@:1 %ﬁl c%rc{%Qﬁnglgg-ré@mrnﬁ’én@érs)aérﬂbed&@d inthe

Terrai n-co ugs are'rorne egral with the exterior surface of

t hi s basi t

LI s D51 okt pRufi et tw@m&%ﬁ%za*gg@*g%ﬁ@'gwevﬁ??;ﬁﬁﬂ3.9;
to the t k t

rodi 11 ed creanth Lisdrams 4B BOP\dhab Ak T Bgniteh, o 811 060 Gafgaveen B

| ugs or horns for_ majntajning the track in allgnrrent as It travels over the
15 ci r cunt Aead&243;3% {B'e38WERY - ti red wheel s, ‘such | ugs being | ocated
either in the centre of the interior surface of the track (for designs
appropsiate for fitting between the tires of dual-wheels) or in two
aligned rows near the outside edges of the track (for receivi singl e
tire there Syeterhave sudgestefidhe e:nasthChOﬂJOSeﬂqﬂa?esembbﬁf travk%@ﬁnq MIS‘H%BY &) & al)
and 5,540,489 (Muramatsu & al). 20 The tracks are carried plurality

of rotati ngntefcenmthed domeeicamodsizso Skefos exarnple U.S. Pamawamag (Edavards et
track-1aying vehicle, the tracks being maintained In circunferential

contact W)e, 00592 (Ealvaidspakl enents and being driven thereby (or, in the
case of trailer-like non-driven vehicles, being supported for rotation
t hereon). 25 4/28

10 . Terrain-contacting lugs are formed Integral with the exterlor surface of this basic beit
element. Kﬁown rubber tracks include large lugs having é variely ofk well-known
orlentations, e.g., formed generally perpendicular to the track axis, oratan angle to the
track axis, or in a chevron or modnfied-chevron desxgn Thesa latter specaal tracks also
include interior lugs or horns for maintaining the track in atlgnmgnt as it travels over the

15 - circumfere'n.ces of the rubber-tiréd wheels, such lugs heing located either in the centra of
the interior surface of th'e track (for designs appropriate for fitting between the tires of
dual-wheels) or in two aﬁgned rt:;ws near the outside edges of the track (for receiving a

single tire there between). See for example U.S. Patent 5,447,365 (Muramaisu & ai) and

5,540.489 (Muramatsu & al).
20
The tracks are camied by a plurality of rotating elements (wheels, sprockets, etc...)
‘mounted on the track-laying vehicle, the tracks being maintained In circumferential contact
with these rotating elsment_s and beijng driven thereby (or, in the case of trailer-like
non-driven vehicles, being supported for rotation theréon).
25 |
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Probl ens encountered in actually reducing such an endl ess rubbertracktO
practice include how to nmaintain adequate tension an such belt, howto
drive such tracks and keeping the belt in lateral alignnent with the
wheel s when the wheels are subject to large lateral |oads. O her problens
are maintaining the structural integrity and providing long life for the

belt, 5 r?'rgﬁllémsleﬁ&?unté%& i\ﬁ%cﬁﬁgﬁﬁuciﬁy&ﬁ £H stidless atber tradkitd practicairicede r ubber

tracked vehicles are conmercl a aval | abl e, these do not carry adequate

| oads for t_tigg»} ’Eotrﬁéi%(t,afﬁ%&%ﬁ% fﬁs@ﬁ!oﬂ@u&gbéﬁ?‘ A& o driversUet traekisiand Respimgther or

pr oduce nspor rive wheels can easily becone mred in heavy

mud or SNt A9 A AHEH R o hocBHRREWRS o6 dubidassmiye igbratlada. hen o

vehicle e ackKs noves on sandy ‘terrain or quarrijes,
the rubber tracks are likely to_ shif : L\idindlich8 file 1o the BéIt, t he
vehi cl e du@ﬁ’ﬁbp'@ﬁﬁﬂ'&aﬁ@Wtéﬂiﬂggﬁnﬁtﬂ%ﬁg’n@ ngf t[@bru?)%er-sl ike material in
vertical and horiéﬁ‘nt al apd ochBer gi rlections. As a result, the rubber
trackss 15 Wielerachive Wiee!sopnd idlesWapeBcket wheel s or track rollers of the
vehicle. Various attenpts have been nade In orderto prevent the
di sl odgenent of the rubbertracks fromthe vehicle, but they have not net
W th success. Known rubber tracks, when nount eci on iﬂg&.rot at i n(ﬁ wheel s of
vehi cl es, While smallen fuhber tracked yvehisies 2ee £oppeeialy aval these L PELHTYt 0 nove
the vehicle, i.e., resistive forces In addition to those forcesreézreated by
the | oad badeqyatedoadsdar militsrovehiglesdinsludingtanke)apormal Fulti-pasyeRaesor progucRer
resistive forces relate to the additional . tensions required to stretch the
heavy | ugstrarespotthand theic deveswhaetsican aasijhizasomeanitad [nheavy mudor show. npunt ed and
to the additional friction generated between the tracks and the terrain.
Whilejghe latter frictional resistive forces are 25 a valuable attribute
under wet or snowy conditions, they add undesirably to energy costs 5/28

As stated in U.S. Patent 5,295,741 (Togashi et al), when a vehicle equipped with rubber

tracks moves on sandy terrain or quarries, the rubber tracks are likely to shift from

adVa'ncing directions of the vehicle due to elongations and contractions of the rubber-iike

material in vertical and horizontal and other directions. As a result, the rubber tracks

15 unavoidably get off the sprocket wheelis or track roliers of the vehicle. Various attempts
have been made In order tc prevent the dislodgement of the rubber tracks from the vehicle,

but they have not met with success.

Known rubber tracks, when mounted on the rotating wheels of vehicles, exert distinct
20 resistive forces that must be overcoma to move the vehicle, i.e., resistive forces in addition
to those forces created by the load being carried and/or generated by the terrain. These
further feélstive forces relate to the additional tensions required to stretch the heavy lugs
of the tracks around the wheels over which they are mounted and to the a_ddltional'frlction
generated between the tracks and the terrain. While thé latter frictional resistive forces afe

25 a valuable attribute under wet or snowy conditions, they add undesirably to energy costs
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when driving the vehicle over flat, hard surfaces. The aforenenti oned
patents are representative of a |large body of patents which purport to

sol ve one or nore of the rubber track systemi npl enentation probl ens. Such
body of 5 patents constitutes docunentary evidence that efforts to achieve
this blend of track and wheel propul sion systens have been exerted for over

hal f a century, .w ; |2 b ctical nmeasure of success.
%ﬁﬁigmé ?@éﬁerﬁﬁéb\*é ggl? h&dYsurfBded(

Sol ut i ons g™ ens o ually Inplementing a heavy-duty vehicul ar
rubber track drive system have proven el usive and scientific scaling
t echni ques have not, to date, been successfully applied to light duty

vehi cl es for purposes 10 of .devel opj = Rtts Whidls u tem
Thus, desﬂT"{eeaf?'ﬁE‘ef‘ﬁ‘?f{f pa?qnt%%rgge?rg%}gégge%f ﬁ?‘%%\%%%%s t her eo ,rﬁ?ﬁfs
heavy-duty application vehjcle utiliz]  SUSH ks
COMMET Ci aItP)fr‘JVIE:)lﬁ&OﬁPF Hﬁfeec"{lbﬂ&@Pem¢§&§gW2®§%MBH%§IE pﬁ:{b i tarsy t?dgglged
vehicles are still equipped with tall,i r acks o]
reducé t heateni® m@ﬂtt@ﬁ:@‘w@ﬂ%ﬁvﬁ%‘% Slaﬁ eﬁ@%’aﬁ chfep P g@?(blé 5% t6 Ltﬁ%?%g% me
tracks are provided with rubber pads op, the ground .en y! ' t he
metal | i c twhaskpropultionsystemp bave haenaxett @F%{gagﬁf-’??m r g‘&Hﬁ"%‘.“@ﬁiaﬁ ?cant

I nconveni ences in relation to wheeled vehicle. Sone of tgeS@gﬁr@}%l ens can
be summar i practicak meablireves: suecesso Solstionthto thet problems elaqually JaRicaentg 2
excessively high level of noise. This fact can cause a significant
strategi c éavpdutyviehigalanivbbenteaekl diive systethaveipoovenelysivei andisgieptficeealing| es
since the eneny can detect the presence of the mlitary vehicle many mles

avay. Dan@@itniqubistHave astpraiats, been sticcessfully appliedéslight duty velicies fonpwpesest r acks
or mlitary 25 vehicles used In peace keeping m ssions, the netallic

trackf canpfeRvEepini amchintadty rubbePBackasysiem. Thus, espitecthe tbngdelt reed fotendher it
be paved or not.
the advantages thereof, a heavy-duty application vehicle utilizing such rubber track system

is commercially unavailable today.

For this reason, most miilitary tracked vehicles are still equipped with metallic tracks. In an
15 effort to reduce the Inconveniences related to such metallic irack systems, some tracks are

provided with rubber pads on the ground engaging side of the metallic track.

However, these metaliic tracks still present significant inconveniences in relation to
- wheeled vehicle. Some of these problems can be summarized as follows:

20 . Noise. The metallic track produces an excessively high level of noise. This fact can
cause a significant strategic disadvantage when used in association with military '
vehicles since the enemy can detect the presence of the military vehicle many miles
away. ‘ '

. Damage. With respect to civilian vehicles ec{uipped with such tracks or military

25 vehicles used in peace keeping missions, the metallic tracks can cause significant
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Weight. Metallic tracks are very heavy. For exanple the typical weight of a
nmetallic track used on an ML13 tank is 1200 pounds while the netallic
track used on a Bradley tank is 2500 pounds. Such a weight is both an
| nconveni ence with respect 5 to the nobility of the vehicles and with
respect to their consunption of fuel. Short lifespan. Metallic tracks have

a short lifesp%"@é@ﬁhﬁ@?% %M%g&epﬁggbgﬁa aMMdth rubber pads wear out

extrenely rapi e pads need to be replaced every 500 to 1000

g p Fat 11 _ 00 10
of  mai nt erance elunt: WERa raBafé ERERERy, HreRumbE the B T e T ks
or shaes, ot Lefuiies 2 GATA LGNS 20 B A VIRELG il bbackRd oncgst o

Finally, the ce enance and refurbishing are

extrenely high_ 15 As seep abov fforts ative
to netallic trQ@gieﬁéws‘ééwupg#'aﬁf\%’@V’%‘i@%’%ﬁ%ﬁﬂ?ﬂ’e{nﬁ gﬁ%‘?\l}e%gé i ght "
vehi cl es. However, such rubber tracks, altho an | i n many
respedts over thibemehiiy Wéh%ﬂ’?hi‘éeﬁﬁmg' @FR%"F%%"?#F@%@WW%‘Q
shortcomings in relation to heavy equi pnent such as tanks: -tracking.
oot 1 acki 1| s ShorsiienasMatally rodke DAves BoRIKSsPER cLver TRANS TR AR D)
gui di ng system such that it will conpletely renove itself fromthe vehicle
and thus ~causwithtubber padswrealaut eitrarcely rapldiyssh thes therpadspeed lgberaplaced; i g
pr ot uberances or guide horns are disposed along the interior portion of
the track to fevery&00 00 milestinchmilitanstankt ween gui de wheel s. These wheel s
are generally grouped in pairs and the space between the wheels allows the
gui de hor ns t o Makstenénae Metdliizttraelksnalsdmauird 8 ldviof meinteriancenThavsplacerhent
i nportant to reduce de-tracking is the use of an 7/28

10 of the rubber pads, the metallic links or shoes, etc, requires a continuous

maintenance of the tracks.
. Costs. Finally, the cost of manufacturing, maintenance and refurbishing are

extremely high.

15 As seen above, .efforts to develop a rubber altemnative to r.natalllc tracks have been
relatively successful in réiatlon to "light" vehicles. However, such rubber tracks, although
an improvement in many respects over the known metallic tracks still have the following
shortcomings in relation to heavy equipment such as tanks:

. De-tracking. De-tracking Is a phenomenon by which a track loses contact with the

20 guiding system such that it will completely remove itself from the vehicle and thus

cause It to stop. To limit this phenomenon. more or less rigid protuberances or

guide horns are disposed along the interior portion of the track to form a rampart
which fits between guide wheels. These wheels are generally grouped m pairs and
the space betvyeen the wheels allows the guide ﬁorns to past freely between them.

35 Ancther element which is important fo reduce de-tracking is the use of an

7/28



appropriate tension wheel. Teeth Skipping. Tracks are powered by a notor
mechani cal |y connected to a sprocket which engages protuberances or drive
| ugs on the inside surface of the track. If these drive lugs are all owed
to skip over the teeth of the sprocket, 5 damages to and premature wear of
the track will occur. The abrupt novenents which result al so cause

significant dis t assengers of the vehicle. In order to
di m ni sh such ?pﬁg%%ﬁtle}ﬁ%?élg’ﬁ% enonenon, the drive lugs on the track nust

produce as s | [iGgtio ' t R RdaliMebhrectdd i6vd ng t he
sprocket 'tonﬁ?ﬁﬁkﬁf’ééﬁeqfﬁ% ?@@%rﬁ%g ﬁ,ﬁ?gﬁﬂ‘*gm ng g,:‘e the track is a
critical elenent. 10 Wear and tear, k dawn
due to a nunbe?prB‘ergWH‘éﬁe"ﬂ?ﬂeﬁﬂ@“bﬂ%&%ﬁ gﬁﬂﬁg"‘@é?’gé@n S [gﬁgﬁédaésémﬁeakage
of reinforcing rods, tearing of the reinforcing fabrj fibres
and the abrasi B3k pif dhesendrive; lugs ?H‘balg?‘ff?dd{?-s %r‘?\gﬁ%ﬁ?’otﬁg@f &ﬁﬁé%iﬁcﬁgér
conponents. 15 The prior art solutions whic e adapted for industrial and
agricél tural veéamagesdosnd prqmﬂﬂ@qmﬁr@? m%r?c?ﬁacw t ﬂﬁ? ﬁB“‘EﬁWBY‘T’F%F‘t‘%f t he
problems faced by nmilitary vehicles.  |ndeed, the Q{Egh wei ggt R'f mlitary
vehi cl es conbi whigh resultislsolvauge significant diseemfert inte Passedgers o evenicisodm

| ateral and | ongitudinal) create high stresses In the track which

consi der abl y aapeftogiminieh aticivteethisdpping bhenemengo, te drvalyassm thesadkmusht i on |t

is, thus, the objective of this invention to provide a workable solution to

t he probl ens bproduekasgnairg fictivncas pussiblean thaisprockehwbileealiowingdhe spmelebge, to
be truly useful, should be roadable, provide high traction and | ow ground

conpr essi on, athrfilyénigabé thedistk UAGalhtenSioning ofthb Yracigistacgritical elenment.wel | as
operate In the heavy-duty working node and provide a
10 . Wear and tear. Tracks can also prematurely break down dus to a number of other
Intemal and extemnal elernents such as: breakage of reinforcing rods, tearing of the
relnforcl'ng fabric, cables and fibres and the abrasion, plercing, tearing and de-

lamination of the rubber components.

15 The prior art solutions which 'are'adapted for industrial and agricuitural vehicles afe
Inadequate when faced .wlth the severity of the problems faced by military vehicies.
Indeed, the high weight of military vehicles combined to the high speeds and strong
accelerations (both lateral and longitudinal) create high stresses in the track which
considerably amplify the aforesaid problems.

20
8ummary of the invention
Itis, thus, the objective of this invention to provide a workable solution to the problems by_
taking into account that such vehicle's undercarriage, to be truly useful, should be
roadable, provide high traction and low ground mmphssion, and minimally disturb the

25 underlying terrain, as well as operate in the heavy-duty warking mede and provide a
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8128 snooth ride for the operator in nost soil conditions and topography
fromlevel land to steep inclinations while performng useful work w thout
breaking the belts, losing drive capability between engaged wheel s and
belts, or disengaging the belts fromthe wheels. 5 It is an object of the
present invention to reduce such de-tracking, teeth skipping and wear and

tear on all t of vehigl es | Job Laddition’ BEdebodrabhy fagn leveilangtasteemd
ot hers). |qquZ'Pl§f?J?fﬁlé?0 (igrdf'mgjgufoﬂ%&gregent Iﬁegen%’i on to replace netallic

tracks by a reinforced _rubber ' itgkeBeltshasing divetcagatiiity
netal lic tiﬂﬁwﬂg"rksi"f@F BM"‘&&@E@‘?@%%?\@W%Q?UWOH angg'adapt ability to

all types of terrain) I l.e dimnishi. L Qi tslolh thBvh@delsadvant ages

noi se, dal ace, | , short |i1fespan, naintenance
(noi dabeiween engaged gﬂsﬁlﬂa"‘%H‘?'Ps BrA'%S%iﬂgmd bieks frorn § i
and high costs). There is therefore provided a track for use on a tracked
vehicle made froma polynmer 15 adapted to travel over a drive sprocket, a

plurality of guide wheels and a tensionin eel , ' preTe A" a
first ®xteltisan @imwmmg@@rtme@&nﬁ%@éu%%‘C%?S%'Ha'ﬁ%&gr%&g@h%?ﬁeég
sprocket engagi ng surface, said track_ conprj sing: car portion In
whi ch rei nand tsanon albtypes mhblﬁﬁé@m-i'ﬂﬂ“gﬁ§iaﬁgﬂg‘35@ﬂ%$?tﬁ%ia plurality of
tread lugs disposed on said first engaging surface; a plurality of drive
| ugs di sposed on said second engaging surface; a plurality of drive horns
di sposed on said second engagi ng surface, each said drive horn, avidzg a
forward sugfigaRothér loBREt othé Preseativenton tarepiade metallis dweks by g rﬂﬁ*@%’%ﬁ t he
upper forward portion of:-each said |ateral surface |Is bevelled. 9/28

rubber track which provides the advantages of metallic tracks (including good traction,

10 support and adaptabllity to all types of terrain) while diminishing significantly the
disadvantages {noise, damége to the ground surface, welight, shart lifespan, maintenance

and high costs).

There Is therefore provided a track for use on a tracked vehicle made from a polymer
1‘5 adapted to travel over a drive sbrocket, a pluralitj of guide wheels and a tensioning wheel, .
said track having a first- exterior ground engagling surface and a second interior drive

sprocket engaging surface, sald track comprising:

. a carcass portion In which reinforcing means are embedded into sald-
polymer;
20 . a plurality of tread lugs disposed on said first engaging surface;

. a plurality of drive lugs disposed on sald second engaging surface;
. a plurality of drive homs disposed on said second engeging surface, each
sald drive horn having a forward surface, a rear surface and.two lateral

surfaces;

25 wherein the upper forwand portion of each said lateral surface is bevelled.
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There is also provided a track for use on a tracked vehicle nmade from a
pol ynmer adapted to travel over a drive sprocket, a plurality of guide
wheel s and a tensioning wheel, said track having a first exterior ground
engagi ng surface and a second interior drive sprocket engaging surface,
said track conprising: 5 a carcass portion in which reinforcing neans are

embedded iﬂ{eﬁegfégﬁ#fpm&é/dghfk Br @dﬂnﬁé Iricke®tericie arade trgm aibalyerradamed sai d

first enga ace; plurality of drive lugs disposed on said second

engagi ng sur.face Al V& duRlefhedissans# teneioningivdeslesaitid
engagi ng stﬁrtﬁ{@eqveig%’%Pg‘lloﬁk%é%wg%%ckd;t drive Is made of a pol yner

provi ding a high _abrasi | g@g 4 sdchfdintefibedriveisproeket o
provi ded atqqul%ginagﬁsﬁgg{égﬁl:gfa{"?%c e mggﬁrif%:%\gngade froma pol ynmer adapted

to travel over,a drive sprocke lng an outer perineter, a plurality of
gui de \Ahee?@aam“ﬁ%s?@ﬁaﬁ%ﬁ?%‘g%el , said track having a first exterior

ground engagi ng surface and second. 1D |- | el asighg
surface, said t'rackac,"@ﬁ‘iﬁsﬁsqq{%@" "awg'ﬁpcfglb@% P%hgiearﬁé\%i chsérde?ﬁ?orci ng -
nmeans are enbedded into said polyner, a plurality of tread |ugs disposed

on said first engagP®lymelirface; 20 a plurality of drive |ugs disposed on
sai d second engaging surface; a pluralit rive h?rns ngi sposed on said

~ of
second engagi ng surﬁﬂb-@"tyMi'm%‘ﬂ?wsg?)zﬁ)ﬁﬂ‘égrs&%%@e? Bl urality of
sockets disposed along said perineter, each socket being adapted to
drivingly engage one pbﬂalﬁﬁbﬂdrgﬂilu@ d'&P@§3‘h‘Pmsa'%ﬁ?‘d’“ﬂ@ﬂgi‘ﬂ!g%?“'%gﬁ ng a
pol ygonal configuration when viewed fromone of its l.ateral 25 sides.
. a plurality of drive horns disposed on said second engaging surfacs;
10 wherein said sprocket drive is made of a polymer providing a high abrasion

resistance and low friction.

There is also providéd a track for use on a tracked vehicle made from a polymer adapted
to travel over a drive sprocket having an outer perimeter, a plurality of guide wheels and
15 atensloning wheel, said trac.khaving a ﬁfst.exterior ground engaging surface and a second
interior drive sprocket eﬁgaging surface, said track comprising: .
J a carcass portion in which reinforcing means are embedded Into sald
polymer;
. a plurality of tread lugs disposed on said first engaging surfacs;
20 . a plurality of &rive lugs disposed an said second engaging surface;
. a plurality of drive horns disposed on said second engaging surface;
wherein said sprocket comprises a plurality of sockets disposed along sald
perimetar; each sock-gt being adapted o drivingly engage one of said drive lugs and
said perimeter having a polygonal conﬂguratloh when viewed from one of its lateral

25 sides.
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10/ 28 There is also provided a track for use on a tracked vehicle nade from
a polyner adapted to travel over a drive sprocket, a plurality of guide
wheel s and a tensioning wheel, said track having a first exterior ground
engagi ng surface and a second interior drive sprocket 5 engaging surface,
said track conprising: a carcass portion In which reinforcing neans are
enbedded into said polyner, a plurality.of tread |ugs di sposed on said
first engaging surface; a plurality of drive'lugs disposed on said second

engagi ng s %;rggsgé\lsoégfgﬂid% E&@Lu& fof us¥ orla briékeB 9EREIe thadedirsn a polyser adaptedond

engagi ng su said drive horn having a forward surface, a rear

surface and, iy bS] fhve YA S Hlurtfigbrbiloe finceifuhd e thdaing whasirsaite | vo

track supp etween Which the said guide horns are

adapted to pass, .each outer surf fd, e ' eridretivesiockad it
and said gMgaéhwmﬁfaﬁﬁi&%{%%%ﬂ@Sﬁi“ﬁﬂﬁé‘%ﬁaﬂ5%‘% gg?d dri veﬂlmugs, sai d
second gap being greater than said first gap. In another enbodinent, the
sprock8t | engading sHE@Ce,sajd trackco P9peri neter having a pol ygonal

configuration when viewed fromone 20 of .its |ateral sidgs, lurality
of cavities dispose8 earcasg RAken Hb?"ﬁhH’gt '@L‘f"@ﬁ% H“%p?‘@demﬁeddgﬂaﬁgi%&a y mate
with one of said drive lugs; .and a track engagi ng surface | ocated al ong
sai d perineter. 25 phlytenthe invention |s applicable to endless tracks for
all track-laying vehicles, its particular 11/28

. a pluraity of tread lugs disposed on said first engaging surface;

. a plurality of drive lugs disposed on said .second engaging surface;
10 ‘ a plurality of drive homs disposed on said second engaging surface, _each
| | said drive horn having a forward surface, a rear surface and two lateral
surfaces; | . |
wherein said guide w.heels 6'0.mprise 't\_m:-z .track supporting out‘e;' surfaces betﬁveeh’ \:vhlch
the said guide homs are adapted to pass, each outer surfaces defining a first gap between
15 it and said guide horns and a second gap between it and said drive lugs, said sécond gap

being greater than sald first gap.

In another embodiment, the sprocket is provided with:
. an outer perimeter having a polygonal conflguration when viewed from one
20 6f its lateral sides;
. a plurality of cavitles dispesed along said perimeter, each adapted to
engagingly mate with one of said drive lugs; and

. a track engaging surface located along said perimeter.

25 While the invention is applicable to endless tracks for all track-faying vehicles, its particu!ar
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purpose is to increase the efficiency of heavy track-laying all-terrain
vehicles such as mlitary tanks that are specifically designed for nornal
speed travel over paved highways as well as for appropriate use over
unpaved roads and uneven off-road terrain. 5 Oher aspects and many of the
attendant advantages will be nore readily appreciated as the sanme becones

bet ter undegstaade hy i{RiABAAE @iTRiehbE of MédvpWabiiayirgadll-edaiteehidest suoh 2and

consi dered Tnh"connection with the acconpanying drawi ngs in which |ike

reference s %F‘%@ é““gﬁ‘a{ Jols) %égc;ﬁdahfd@g@ﬁa Mrhokrhdl QpeéPével beerfiaged Righwa@ The

features of present 1 nvention which are believed to be novel are set

o i ngs. ACOPR ) e B R o e B and.

showi ng made in the drawings 15. shall be considered only as an
il lustration of the principle of the present invention. FIG | |Is an

Il sid ' t K t ' d ] ) ' FI G
215 a bor DU PRSI ABA TG O e BTt s recse picks otk ey il
[ ti . FIG ' ti bot.t ' {, tr.ack
hors 5 b assas B RSB AR B Al R RO
o the. 11 ackonSHeA It oneegu bR rronPanyla ratas MWyhliB AFeRmRRIRoR ag

h I n Figur . Fl 6 .i | v [ f Kk

2 track i n S eSRTae ProaPosthE ARSFL on. 12 / 26 FIG 7 15 a crose
sectional view of the sprocket shown in Figure.6 taken generally al ong
line C-C as shown in Figure 1. ‘ '

10 The features of the present invention which are belleved to be novel are set forth with

particularity In the appended ciaims.

Brief description of the drawings

Accordingly it Is intended that the foregoing disclosure and showing made in the drawings

15 . shall be considered only as an illustration of the principle of the present invention.

FIG. 11s an overall side view of a track system in accordance with the invention.
FIG. 2 Is a perspective top view of a portion of a frack in accordance with the invention.
FIG. 3 is a perspective bottom view of the track shown in Figure 2.

20 FIG. 4 Is a side view of the track shown in Figure 2 taken generally along line B-8 as
shown in Figure 2.
FIG. § is a cross section of the track shown in Figures 2 and 3 taken generalfy along line

A-A as shown In Figure 3.

FIG. 6 is a perspective view of a sprocket use to power a track in accordance with this

25 invention,
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FIG 8 is left blank intentionally.. FIG 9 is a cross sectional view of

t he gui de wheel shown In Figure 8 taken generally along 5 line D-D as
shown in Figure 1. FIG 10 is a perspective view of a tension wheel for use
with a track In accordance with the invention. FIG 11 Is a cross section
of the tension wheel shown in Figure 10 taken generally along line E-E as

shown i n Fiaur #% a dsd dedsioRdl Vo ofthé Sorlkes Scain 1 Fichke 8 takengenerally sap i rent

FIG 1. sho a genera e view of a rubber track systemin accordance
with this jnyertj i on a mlitary vehicle 10. The track system
conpri ses a{he\et_ﬁgldg%gowﬁglltﬂ#%rfggéd rubbertrack 100, a sprocket drive 20, a
t ensi.on whe 0 a a plurality of guide 5 wheels 40 which support the
vehi cl e an(ﬁéugéselegﬁ'@"'f ﬁgﬁorﬁl& This systemis coupled to appropriate

drive neans_(not shown hr ough ,an appropri ate susbensi Syst not
Shown) | A 1§t Sosseranal e R el o AR GReterb AR, 1o
As shown In FIG 2, a track 100 is typically built around a belt |ike
carcas$ 150ingd}e a§showpinfgwiedr ced rubber. As noted above, the term
"rubber” relates to any appropriate elastic polynmer. The belt 100
conpri ses diGeXd BaParspacive yiew of gtensinn wheel it usendth adrack iaccardgneeawith theyown i n
FIG 2, a plurality of traction lugs 210,220 and 230 are di sposed on the
exterior davénliom 200. These traction lugs or tread interact with the
surface on which the vehicle 10 Is being displaced to ensure appropriate
tracti on ofFIGh#1 isehtrosseseciidreofitheitension whegishawe inlFiguredi® teken generallpatbhg ci ent
quality of rubber to support the normal wear of ‘the tread due to - abrasion.
line E-E as shown in Figure1.

10

13/28



As shown in FIG 3, the interior surface 300 of the track 100 conprises: |
a plurality of guide horns or tugs 320 which are consecutively | ocated
along the longitudinal centre line of the Interior surface 300. These

gui de lugs or 20 horns forma quasi continuous ranpart which fits in the
gorge 29 forned In the sprocket wheel 20, gorge 39 forned in the tension

wheel 30 gﬁgﬁgggd?ﬁgmi%@pﬁmﬁmm\yﬁpel s 41 and 42 which formthe

gui de whe mat i ng of the guide horns with the gorges and/ or

openi ngs 2I9PG|| 2%@;& ?Ag%gg}pﬁl QB b otf;‘aa%%bé S¥ieAtih Sstiordtiick WithrRisenent

of the vehicC urality o rot uberances 330 which are called

traction | E‘gé"@?@"%é' i ﬂ?g Tiﬁé{,fng?%gqg' eﬂfehtrédkdfys%?n EhRpiidedcan dftflbssThese

traction | I'ghe gly engage w'th corresponding cavities
23 in the sprocket | They thus I S5 ower
fromthe nEBoEROEOHERRH 0.6 sPrkel PiERS Aaebr Wiet U A AT Ry o iR
surfaces 310 and_3 are vi ded. on .eac | de , of. .t uide . h S, .320. The
suppor? vth’B?és g@ ‘”}‘fm %Hﬁ%&@egﬁﬁﬂ"ﬁéuﬁﬁ%&? 109 Bﬁﬁ%ys?ﬁbls\é;%ﬂ 5t the
vehicle 10. As jillustrated in Figures 3 and 4, the guide |lugs 320, the
traction | 8goRfiRte g meang {Agt rshgwn) ti@u_gﬁtqne%apmqggge E‘N’,&Q?@# éyéerﬂéﬁmar e
pl aced on the track In such a way as to formsuccessive segnents each
havi ng an Bl Afimigrsysiemisdispdned patheethersida ofdhe yahicle ddar at ed by
sections 110 of the carcass 150 on which no lug, horn or other protuberance
Is located thus formng a hinge which will allowthe track to wap itself
around the various wheels formnpg the track systemof this inventi.on. \Wen
used | n reAashown INFlG. & 4 frack 100tia hpicalhcbuilharobbd arbelfllikd Barcass15Q medgooft ch 130
is preferably between two Inches and six inches. However,
10 reinforced rubber. As noted above, the term “rubber” relates to any appropriate elastic
polymer. The belt 100 comprises an external surface 200 and an Internal surface 300, As
shown In FIG. 2, a plurality of traction lugs 210, 220 and 230 are disposed on the exterior
surface 200. These traction fugs or tread Interact with the surface on which the vehicie
10 Is being displaced to ensure appropriate traction of the vehicle. The traction fugs are
15 made out of a sufficlent quality of rubber to support the normal wear of the tread due to
abrasion,
As shown in FiG. 3, the interlor surface 300 of the track 100 comprises:
i. - aplurality of guide homs or lugs 320 which are consecutively located along
the longitudinal centre line of the interior surface 300. These guide fugs or
20 horns form a quasi continuous rampart which fits in the gorge 29 formed in
the sprocket wheel 20, gorge 39 formed in the tension wheel 30 and the
apening 49 between the wheels 41 and 42 which form the guide wheel 40.
The mating of the guide homs with the gorges and/or openings 28, 35 and
49 allows the track to be guided during the movement of the vehicle;

25 i, a plurality of protuberances 330 which are called traction lugs are provided
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for a given sprocket dianeter, it Is preferable to reduce the pitch in
order to Increase the nunber of drive lugs which at any given tine are
engaged Into the sprocket cavities 23. The m ni mum nunber of drive |ugs
330 which are in contact with cavities 23 at any given tinme is four. 20 In
order to optimse the interaction between the track and the ot her B

conponents of the _track e 1heR 400, dFhdsk aeictity lugskere giesignest to; eet h
and wear and tear,alltopgle cé)rég‘#ee&atb?et at each conponent be optim sed as

descri bed hereunder_ .25 1. As |. Savitie®23%5in tivdsprodkeewheal2@. syst em
| s property instal PEH"@H*’O%%%‘T’@ %fersﬁé@nzde track 100 is disposed around

t he sprocket wheel _20 such that, t : b&efFfidhn tienistor (rotsitown) kehi cl e
to the other but Iﬁﬁ%ﬁ%‘?l&?s%hber\p%es '%&ﬁ%n 50 degrees and 180 degr ees.

5 2. The sprocket wheel 2Q s rigidly coupled to the notor (not shown)
t hr ough appropriaﬁ'@ﬁ%@ﬂi%’é‘{on means (al so not shown). Because the

princi pal purpose of this sprocke Il 1s to ] th da t he
not or 5to the tilack flet N“P@Qi*ﬁ%?ﬂs%b avxﬁgf‘@ré'ﬁ P&:OVA& i égechgsgfgé\é@r‘engt blget ween
the track traction lugs and the correspondi ng avities 2 rocket
wheel 20. Appropri dtomséii@ag&mpmréwtmg&ﬂ&éﬂ‘ %@\?s? ety %@iﬁt%&@not
slide sideways or skip teeth on this sprocket wheel 20. Proper engagenent
is itsel f dependanttheweightafithevehicid®er of principal factors which can be
summarised as follows: a. The lateral displacenents of the track 100 100 on
t he"p+16Xwheel 21 |Is prevented by the presence of the guide horns 320
Whi ch engage in the gorge 15 29 (which separates the sprocket wheel into
parts). Howdlstratadtin Figumssfandahthe guide lugs 320, the traction lugs 330 and the exterior
10 tread lugs 210, 220 and 230 are placed on the track In such a way as to form successive
~ segments eéch having an identical pitch 130. The various section are separated by
sections 110 of the carcass 150 on which no lug, hom or other protuberanca is located
thus forming a hinge which will allow the track to wrap ltself'e{round th"e’varlous wheels
forming the track system of this invention. When used in relationto a military tank such as
15 - anM 113 tank, the pitch 130 is preferably between two inches and six inches. However,
for a given sprocket dlameter, it is preferable to reducs the pitch In order to Increase the
number of drive lugs which at any given time are engaged Into the sprocket cavities 23.
The minitnum number of drive fugs 330 which are In contact with cavities 23 at any given
time is four.
20
in order to optimise the interaction between the track and the other components of the

track system to reduce de-tracking, skipping of teeth and wear and tear, it is preferable that

each component be optimised as described hereunder:

25 1. As illustrated In FIG. 1, when the track system Is properly installed on vehicle 10,
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that the width of the gorge be slightly larger (but not too much) than the
width of the guide horns. The recommended spacing 28 (in FIG 7) for a M
113 tank is between ",a" and 3/"; b. The | ateral displacenents and

| ongi tudi nal displacenents (resulting In teeth 20 skipping) of the track
100 are further prevented by the mating of the traction lugs 330 within

the correspondjn vities 23 in the._s e t the GrapGHaleichy of the
mating depends'® @ﬁf's gisPess: %‘fqdotaf ﬁﬂgﬁ%g%%%': I l;?ﬁ{eg I'ongi Pudlain %‘ t ensi on
In the track 100 pust be great. enough so that h AW t of
the tension on%g"@&ﬁ‘ﬁéﬁgﬁ?MPB e?’ﬂﬁ?ﬂ? gﬁ’(’fp@@ggﬁ%ﬁéﬂéex oe%gl%gﬁgl ly
between the walls of cavities 23 and 16128 those of the traction |ugs 330;
ii. these contA8Q de¥Pe%es depend on the material which are used and of the
geonetric forns given to these surfaces; lii. the maintenance of the
quality of these surfaces depend on the 5 conditions of operation, the
el astic deformation and wear. c. The angle forned by the belt when it is
wrappdd arundThéspspkeic wbeelvbds rigidly eeuplied fo the rningbshown) EFugh | ugs
330 engaged in the sprocket wheel 20 have a significant Inpact on the
| at er al , t angerpprapriate ttansmissicminedns(alsacwhshovws). Bécause therpriokipalpumesed. |t
has been determ ned by trial and error that: |I. the sprocket wheel 20
shoul d cont ai notthigisprotketwhibelisialtraasihit ppwenindbm the efctaradthe thack, ftdsimpotant
cavities 23; 11. the nunber of traction lugs 330 engaged in the cavities 23
must _ to ensure a fimn engagement between the track traction lugs and the corresponding
cavities 23 in the sprocket wheel 20. Apprapriate engagement is obtained whenthe
10 track does not slide sideways or skip teeth on this sprocket wheel 20, Proper
engagement is itself dependant on a certain number of principal factors which can
_be summarised as foi!dWs:
a.  The lateral displacements of the track 100 100 on the*p+16Xwheel 21 is
_prevented by the presence ofthe guide homs 320 which engage in the gorge
15 29 (which separates the spracket wheel into parts). However, it is preferable
that the width of the gorge be slightly larger (but not too much) than the width
of the guide homs. The recommended spacing 28 (in FIG. 7) fora M 113
tank is between ;" and ¥/,";
b. The lateral displacements and longitudinal displacements (resulting in teeth
20 skipping) of the track 100 are further prevented by the mating of the traction
lugs 330 within the corresponding cavities 23 in the sprocket wheel 20, The
quality of the mating depends itself on the follawing factors:
i. the longitudinal tension In the track 100 must be great enough so that
the vertical component of the teﬁsion forces compensates for the

25 forces which extend radially between the walls of cavities 23 and
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preferably be equal or larger than four to ensure a firmengagenent 15 and
reduce the chances of teeth skipping; Ill. the shape and di nensions of the
cavities 23 are In direct relationship to those of the drive lugs 330. W
have found that It is preferable that the pitch 130 of the track 100 be

slightly smaller than de pitch 26 of the sprocket wheel 20. The difference

pr ef erabty bei ng bet'vve"egogg%ﬂg fastioh%ads830r der to conpensate for stretch
during high efforts and ~Wwear Quri ng the useful life of the tra%gﬂhv. t he
-hi

use of a polymeric matefj LiNGroas Aépind R the miatesial Waish 3Fe-ifRe gh
resi stance to abraston fhse%%)rcg‘?élrﬁabl e. I'n this respect, UHWV pol yet hyl ene

Is one of the preferred, nateri 'ﬁgwentgqqggsaﬂachas:this sprocket wheel 20
shoul d preferably be N*ng%@ 8to facilitate the Installation of the

track 100 on thé vehicle 10: and__yi SARBF tHesEisgrfaees dGepend on the he
traction lugs 330 hive 3¢ M@?WP@BF@% %’g and a posterior surface 324

presenting a generally prismtic co aliorcarmbeeatect i on of
these $raction logs is @“ﬁ‘ﬁ@?%ﬁ@ﬁ?’?ﬂé{ﬂi{%eeg%gg%scri bed in U S. Patent

1505308 (S0l T ol it Sespetasincr
F e Pt O Baonwall b b aibaas a0 diadiy h i dpflcBtwraa00f - each
? Egr ? £ iatgtn i 8];1 I 38; ggﬁ\\l/se;isigiﬁgéanfﬁnp\ggto?l?l\\/eelatgreatl,?énrge%g arl?g v&é&%i&ﬁ%ﬁh{s‘)” t hat
| " of the track 10; | '
10 d. . Ithas been determined by tial and eror that
| i the sprocket wheel 20 should contain a rainimum of twelve (12) and
. preferably fitean (15) cavities 23;
I the number of tracﬁc;n lugs 330 engaged in the cavities 23 must
 preferably be equal or larger than four to ensure a ﬁrm engagement ‘
15 | andl' reduce the chéﬁce; of teeth.skipplng: ‘
iit. ;he shape and dimensioﬁs ofthe cavities 23 are In direct re|atlonsh.1p
to those of the drive lugs 330. We have found that it is preferable that
the pitch 130 of the track 100 be s!ightly sma!lar than de pitch 26 gf.-
the sprocket wheel 20, ='i‘he diffarence preferably being between 0%
20 : and 1% In order to compansate for stretch during high efforts and
| wear during the usefui life of the track;
. Iv.  theuse of a polymeric material having a high mechanical resistance
" and high reslstance to abrasion is preferable. in this respect, UHMW
polyethylene is one of the preferred materials;

2 | v.  gorge 29 In this sprocket wheel 20 shouid preferably be *V* shaped
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preferably have the follow ng characteristics: L the Interior surface 336
shoul d be slightly inclined by an angle gwhich |Is preferably superior to 3
degrees to prevent interference with the 15 wheels 40; Ii. the spacing 45
bet ween the wheels 40 and the traction lugs 330 should be |arge enough
(larger _than spacing 47 between the wheels 40 and the guide |lugs 320) so

that the wheels effecttp\fé‘dimataw%stamonbfmekraaowoqpmtmgteh'tc!eewgamie, hor ns
320 rather than using the traction 20 lugs 330; iii. the top portion of

the traction |ugs v330 %sh%ggdﬁ)pﬁ(ﬁ{sg@%ﬁﬂ Pehd fradioatiers 33arkdive @ansdtedor i v. t he
gs shou

base of the tracti¥on | e as W de as possible; v. the

exterior surface 328 o r | Or S@fadac3ZNgtetnting’ & dehemly 25 t he
Interior surface 336 a@@ﬁg&ﬁai%&%bﬁskﬁd 5. 18/ 2893. As shown in FIG 1,

when the track system of the inyentd b Sy | wehioflleysislO, the
gui de wheel s 40 whi ch E’EPSF&E@@H@WJ%%@@lﬁrﬁﬁég‘%\dﬂ?ﬂgpﬁeﬁ%k o eh i s

itsel f disposed on the ground surface. T ' 40 shoul d
be 53appropriate for tH‘gﬁﬂéﬂbﬂﬁ%&p?ﬁﬁsc\'}gﬁq@%%ﬁg@ﬂﬁﬁﬂﬁﬁtggl s 40
support the entire weight of the vehicle I resi 1l efforts
which may result from %‘eﬂgtﬁg’fg}?emo%?ﬂ?b"?ée%a?%h‘ﬁ%ﬂ%@é@btﬁﬁtgﬁﬁg{:ts
during the displacenent of the vehicle, 10 0 i I . gui de
wheel 40 is forned of Wﬁ)ﬁfb&ﬁ@@"&?fg'@taﬁh‘e&ﬂ@igﬁneﬁgcmogﬂ&\%goﬁéﬁd of
rubber (respectively 41 and 42) disposed on its outer glEerims er...Each of
these rubber bands 41 thechesfralaxs $S and ¢fdhg heights33srof each tiagion lug 330.

Such a ﬁroﬁle procures an optimal interface during the operation of
10 ' the vehicle.
e.  we have determined by exberimentaﬂon that the fractlon lugs 330 should
préferabiy have the following characteristics:
1 "tl.mf interior surface 336 should be slightly Inclined by anangle gwhich
is preferably superior to 3 degrees to prevent interference with the
15 . wheels 40;
Il the lspacing 45 between the wheels 40 and the traction lugs 330
should be large enough (arger than spacing 47 between the wheels
40 and the guide lugs 320) so that the wheels effectively guide the
track 100 through the guide homs 320 rather than using the traction
20 fugs 330;
il.  thetop porticn of the traction lugs 330 should preferably be truncated
and rounded;
iv.  the base of the traction logs 330 should be as wlde'as possible;
V. the exterior surface 328 of each traction log can be angled mora than

25 the interlor surface 336 as shown _in ¢In FIG. 5,
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and 315 on the interior 300 of the belt 100. Weels 43 and 44 are separated
from each other so as to forma gorge 49 between them This gorge Is
designed to be 15 slightly larger than the width of the guide home 320 so
as to |l eave a slight gap 45 on each side of the guide horn 320. A gap 47
Is al so defined between the outer portion of rubber bands 41 and 42 and

the interior portion of guide logs 330. It |Is preferable that the gap 45
be limted to between 1/16 of an inch and 3/16 of an Inch 1In the case of

ML13 tank.. This. [ ' L ol i ' ' 1d |
20 i gh 141 ot ASAPRI A PL. Ao e gk EBlerf ot inkendoh i Raleltfin dietide | Po1se

hand, If it is to big, .it wll encourage 1 cki 100 and
will render th@ tU%HPiEg@’hﬁB@H‘O W?@s‘mm&%&%%'q%ﬁ@e&dﬁgv@kﬁEﬁg}h@?é;i ght
line. Drive honme 326 are designed so as_to xinmse,th el t he
track 100. Toitseffziispgsedon Yiegsound usiace w%r%ﬁmﬂégﬁeggﬁfﬂ%a Atea as

| arge as possible so that 19/28 their interaction wth gulde els 40

wi || %e such eppropriate frdhe weight of theswehisls. Indaed, EPE’etVH‘%l%mFWﬂ? ® r anpart
between them 5 4. However, their length should not be such that it
conproni ses t kntire weight ofthefvehlale asiwellas regig lateml gHoftswhich mavdesu | 20 and
the tension wheel 30. Therefore, it Is preferable that the guide horns be
t aper ed t owar tsnihgthervehiciear hitting varioussobjactsaluripg theatisplacement ¢fivaveiie. t op of
each side 322 and 324 of the guide horns tapered In the |ongitudinal
direction corresponding to the novenent of the track 100 whent he to.
vehicle is noving forward. As a result, the guide horn, when viewed from
the top (as shown in FIG 3), defines a triangular surface 329 defining a
comer 325 on the side of the guide horn which corresponds to the nornal

TonF ! o P oA 00 o lgirncicshed dRborbh i el 10

of which has a band of rubber (respectively 41 and 42) disposed on its outer
perimeter. "Each of these rubber bands 41 and 42 contacts the fiat surfaces 310
and 315 on the interior 300 of the belt 100, Wheels 43 and 44 are separated fom
each othgr_so as to form a gorge 49 bstween them. This gorge Is designed tobe

15 'slightly larger than the width of thé guide homs 320 so as to leave a slight gap 45
on each side of thé guide horn 320. A gap 47 Is also deflned between the outer
portion of rubber bands 41 and 42 and the interior portion of guide logs 330. Itis
preferable that the gap 45 be limited to between 1/16 of aniinch 'and 3M6ofaninch
in the case of an M113 tank.. This spacing Is critical as if it Is to tight it will cause

20 high friction with the resulting serious inconveniences. On the other hand, Ifitis to

big, it will encourage de- tracking of the track 100 and will render the vehicle much

more difficult to be driven In a straight line.

Drive homs 320 are designed so as to maximise the guiding of the track 100. To

25 do s0, side surfaces 322 and 324 must cover an area as large as possible so that
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when lateral forces are applied to the wheels 40, Indeed, because of the
way the 15 wheels 40 are usually attached to the vehicle 10, when | ateral
forces are applied to the wheels 40, they tend to becone slightly

m saligned with the general direction of the vehicle therefore creating a
greater _opportunity for _the track to de-track itself fromthe vehicle. The

use of a bevels. .3 an 32 si ' batés 241 dldieds
significantly tﬁaihﬁﬁe?ﬁ‘f e"gﬂe%fsn é‘?,}‘"%@%fﬁ%zy%ﬁ‘dﬁng aZO 5. The

hei ght and | engt f the ui de hor nd on the configuration of
vehi cl e I-%W@\? o %Pé‘ﬁ%'ﬂ%f?%%gﬂﬁ'ﬁs preferable that the ratio
bet ween the hei ght and the wdth be approximately two. In this way
rotation around the sprocketwheel and the tension wheel |s adequate

~ Wi thout conprom sing the protection against de- 25 tracking. 20/28 It is

al so extrenely inportant that the guide horns 320 be rigid | f necessary,
they should be reinforced with known negns which ma e flrfg rs and

ri gi d5i nsért s. HeweyerABeic lepath sheuld nat be suah@ﬁt'ﬁﬁ%mf’ "@51 §ﬁq” |l ed on
vehicle 10, It is wapped around tension wheel 30 therefore formng a wap

angl e whi ch sﬁtﬁﬂkdoﬂﬁéﬂ@dabﬁ gprocket wheel@8 angthedengien-whes| 301 Sneralel Riss. The

tensi on wheel 30 Is generally located  at the rear of the vehicle and

al l ows to nai narafenatiédhatethe sguide) homa dieotapened tthwandsdbeir exbriot. o telslioe t hat
the traction lugs 330 maintain an adequate mating relationship 10 with the
cavi ties 23 i npreferaiddkizthaviedied top@f eddhesidec322iand 324 @f thesduide hbrbetapered med to
reduce the wear and abrasion of the track: Therefore, at least its

exterior portithalongiudishl Brectiad eonéspanding lothe’ Moyeraertiof e tiack F00 wieatie aS
rubber. In order for the tension wheel not to damage the track 100 it
10 . vehicle is moving fonNa_rcl. As a resuit, the guide horn, when viewed from the top
(as shown in FIG. 3), defines a triangular surface 329 deﬁnlng acomner 325 onthe -
side of the guide homn which corresponds to the normal lnovement of the track 100.
Without the beveis 326 and 328, the track 100 would have a tendency to derack
. when lateral forces are applied to the wheels 40 Indeed, because of the waythe .
15 - | wheels 40 are usually atteched to the vehicle 10, when lateral forces are applledto -
the wheels 40, they tend to became slightly misaligned with the general direction of
the vehicle therefore creating a greater opportunity for the track to de-track itself
from the vehicle. The use of a bevels 326 and 328 significantly lowers this risk

without significantly diminishing the area of surfaces 322 and 324. |

20
5. Theheightand length of the gulde homs 320 depend on the configuration of vehicle
10. However, we have found that it Is preferable that the ratio between the height
and the width be approximately two. In this way rotation around ihe sprocket wheel
and the tension'wheel is adequate without compl;omislng the protection againstde-
25 tracking. |
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15 necessary that the track be provided with reinforcing nmeans such as
cables, fibers or fabric. In order to increase resistance of the vehicle
to de-tracking, it Is necessary that the gap 47 as shown in FIG 9 be
grater than the gap 45 shown in the sane figure. 20 Wiile a preferred
enbodi mrent of the invention has been described herein, it should be
apparent to those skilled in the art that variations and nodifications are
possi ble without departing fromthe spirit of this invention. 25 21/28 22

What i lainmed is: 1. At k ; H. th

porymer adapt dirsEbaepBEbly Aitatat v ReJN HorpoIbe i P ReeRety O o

wheel dat I Qni wheel. id 1 | ' ' d
Ga0i ng sur f UK NEECRIN e e e ey e et R e oo,

engagi ng surf I've sprocket engagi ng surface,
said track conprising: a. a carcass portion in which reinforcing neans are
enbedded into said polyner; b. a plurality of tread |ugs disposed on said

first engaging surface; c. a pluralit drive lugs, di | d
second en@agi s smFIG. &, wgerpmtacxt@&é# '%@%Oﬁgfﬁ@@z ﬁgssse% p@%ﬂ sai d
second engagi ng surface, each said drive horn havi a forward face, a
rear surface asrdundignsipawheelB0 Mﬁ@@@“'%W@P@”QWﬁM”@GW@V%%r tion
of each said lateral surface is bevelled.

between 30 degrees and 180 degrees. The tension whee! 30 Is generally located

at the rear of the vehicle and allows to maintain the necessary tenslon in the track

100 to ensure that the traction lugs 330 maintain an adequate mating relationship

10 ~ with the cavities 23 in sprocket wheel 20,

The tension wheel should be designed to reduce the wear and abrasion of the track.

Therefore, at Ieast its éxteriar_porﬂon should be made of a relatively soft matérial .

such as rubber. In order for the teﬁsion wheel not to damage the track 100itis
15 necessary that the track be provided with reinforcing means such 'as.cables. fibers

or fabric.

In order to increase resistance of the vehicle to de-tracking, it Is necessary that the

gap 47 as shown In FIG. 9 be grater than the gap 45 shown in the same figure.

20
While a preferred embodiment of the invention has been described hersin, it should be
apparent 1o those skilled in the art that variations and modifications are possible without
departing from the sprit of this invention.

25
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2. Atrack systemfor use on a heavy tracked vehicle conprising: a. a drive
sprocket, b. a plurality of guide wheels, c. a tensioning wheel, d. a
track adapted to travel over said drive sprocket, guide wheels and

t ensi oni ng wheel, said track being ma@é froma polyner having a first
exterior ground engagi ng surface and a second interior drive sprocket

engagi ng surface, said track conprising: i. a carcass portion in which
rei nf or ci Mhakiseimadds:enbedded into said polymer, ii. a plurality of tread
| ugs di sposed on said first engaging surface; iii. a plurality of drive

| ugs di sposed on said second engaging surface; iv. a plurality of drive
horns di sposed on said second engagi ng surface, each said drive hor n

having a forward s rface, are surface and | gt er surfaces, the
upper forIma ‘bqﬁonegatéfﬁ’%g‘évﬁini’lét"&d&l %PPSB@“%@& © E\/‘é‘ﬁe d: and v.

afirst flat s e horns.
3. A track sys?%%?ﬁ“’gﬁéﬁﬁgﬁ’ PRRRD o Biileels b RRN e
sprocket, gui teckievalgs adirst exeamor gruungd em@mg surfacp and @ dexdndiinthrier gor ge or

groove on their outsi dﬁgg)erl neturfracsal gu%r ove ar. gor ge being adapted to

recei ve said %Y?j%’rﬂ gaging s ¢, said track comprising:
a. a carcass portion in which reinforcing means are embedded into said
polymer;
b. a plurality of tread lugs disposed on said first engaging surface;

a plurality of drive lugs disposed on said second engaging surface;

d. a plurality of drive horns disposed on said second engaging surface,
each said drive horn having a forward surface, a rear surface and two
lateral surfaces;

wherein the upper forward portion of each said lateral surface is bevelled.

2. A track system for use on a heavy tracked vehicle comprising:
a drive sprocket,

a
b. a plurality of guide wheels,

o

a tensioning wheel,

e

a track adapted to travel over said drive sprocket, guide wheels and
tensioning wheel, said track being made from a polymer having a first
exterior ground engaging surface and a second interior drive sprocket

engaging surface, said track comprising:

L a carcass portion in which reinforcing means are embedded into
said polymer,

ii. a plurality of tread lugs disposed on said first engaging surface;

. a plurality of drive lugs disposed on said second engaging
surface;

v, a plurality of drive horns disposed on said second engaging

surface, each said drive horn having a forward surface, a rear



4. A track systemas clainmed in claim2, wherein each of said drive
sprocket, guide wheels and tensioning wheel are provided with an annul ar
running surface on their outside perineter said running surface being
adapted to run over said first flat &8rface.

surface and two lateral surfaces, the upper forward portion of

each said lateral surface being bevelled; and

\2 a first flat surface located between said drive lugs and said
drive homs.
3. A track system as claimed in claim 2, wherein each of said drive sprocket,

guide wheels and tensioning wheel are provided with a gorge or groove on
their outside perimeter said groove or gorge being adapted to receive said

guide horns.

4. A track system as claimed in claim 2, wherein each of said drive sprocket,
guide wheels and tensioning wheel are provided with an annular running
surface on their outside perimeter said running surface being adapted to run

over said first flat surface.



