FaY

-rl- - . 5‘51 5/01 Endl ess. ‘Track Assen’bly Fora_Vehi cl e.
Thh?,lnventlon rel ates generally to endless 5 track assenblleg\b@msigyﬁ
particmlarly, to a track assenbly having a plurality of roadabl e grousers/
whi ch¥r ovi de good tractive penetration in soils but will not cause

pernanent damage to asphalt or other-I+nished road surfaces3042515/01
Track-taying vehicles, such as tracked dozers and | oaders, are driven b

endl ess track chains equi pped vEadlesgelTsddkasdemsly Hachi YBhis1Rr,0vi dRd_
15 by outwardly extending projections or grousers on the shoes. However,
maneuvering heavy, track-1laying vehicles over finished road surfaces, such
as bl acktop, can cause severe abrasion of or damage to these road surfaces
especi ally when the vehi permt

t he operation of tracke %hllgl‘;eeg’r oqﬁéq’pal\zleglaatr%%o%ene?a]h%%een éegff’)r actice
~of vehiche opeutatas#satseem;mes éad paex e Part keu lanke, e ot obeaickn U. S
Patent No. 4, 0245371iyS HAYd nd B phou cbT§ DORSISADTs H Aol s Apnich the

track shoes of e vehi'cle pads are secured to t track
shoes by boltsPéPVé@r@equQsttéﬁeﬁé%mnma%m phRisSoi ks Hewt twhhlt pat

grousers, cont aﬁhseh?eﬁﬂxmt daiR 3o Hspador [ovotiese seini sheat
traction on hard ed roads to permt novenent while protecting 30

the road surfak&@& Pﬁ@sgrousers Unfortunately, these pads do not
provide 3@tisfactory traction in the field and nust be renoved fromthe
shoes to expose the grousers. This nounting and unnounting of the pads is
t edi ous and ti ne-consuni ng and becones a serious waste 35 WO 84/ 04075
PQ[[ US83/ 00955 - 2- Track-laying vehicles, such as tracked dozers

and loaders, are driven by endless track chains
equipped with steel track shoes. Traction is provided
15 by outwardly extending projections or grousets on the
shoes. However, maneuvering heavy, track-laying vehicles
-over finished road surfaces, such as blacktop, can’
cause severe abrasion of or damage to these road

iy
)

~surfaces, especially when the vehicle is turned.
20 | In order to permit the operation of tracked
vehicles on paved roads, it has been the practice of
< ) behicle operators to mount road pads, such as those
_' disclosed in U.S. Patent No. 4,027,925 issued June 7.
o 1977 to Chester AI .Black et al., on the track shoes of
-~ 25 the vehicle. The road pads are secured to the track
' . shoes by bolts or other fasteners such that the pads,
rather than the grousers, contact the pavement. The
 use of pads provides sufficient traction on
- hard- surfaced roads to permlt movement while ‘protecting
- .30 . the road surfaces from the grousers. Unfortunately,
| these pads do not prov1de satisfactory traction in the
field and must be removed from the shoes to expose the
grousers. Th1s mountlng and unmounting of the pads is
tedious and t1me~consum1ng and becomes a serlous waste
35



subj ect invention mfiy prela es to a track assenb

~of time_and efWu@n4mhmq5the vehlcle nust be operated alternagﬁ*ﬁ@ﬂ%ﬁhﬁﬁﬁ

sfirNaced roads-and undevel oped | and, ‘as for "exanple in
' Alternately, relatively f1 at track shoes have 5 beén u&edél"
e as a conproni se between tragk shoes Wi th conventional gr ous#r
r. i pns. and renmovabl e pads. By we§~ of exanpl e, the flat track shoe

¢ PhE Wi ERACUEchRr iy Yng Y ASPLIPGHL! Bo! BBGRRR. eﬁa‘r’ége'
to hard surfacbternaibe.éyepverhmdsrﬁsesfmmouogﬁaeaadI yndleaelld@sd\e -
necessary traglhg) L8 26t e¥ahyidl i gaegpéf&kgtsu.? 4 "ob2ibag 18R O 15

transversely ex endlng rouser ara Patent No.
3,542, 439 i ssued NovenPékermatedyn tr@m\yel«! fhat tracksshoeshbave

aforemtloneseeﬁo@beasfbx Bome Wit ad efidd omi@élséébéenpeéa\e‘w chis
adapted for nountin ered track shoe. ep

s
convertibl e b%¥%%§n sta8°§YBB§ég"ﬁ3d@qﬂﬂsﬁﬁmﬁ%ﬂfHﬁ“ﬁ%ﬁi°ﬁ§véﬂdsurfaces
and a grouserrem@msbmenpddstorngweyldﬁ1ethﬁw@yetmaeﬁl&eftahak sHQwEVEES
it atog o 1BbreiBhkahorRES ElaiRMA AR A1 RAEREON 640" cbved suy
19, 1966 to J3. &47F&&1anaswee NB&Bﬂ?E?«iZA-H%B%QﬁQ ABE&BdLApEEbg?&gné?gis
to AL BqFal | r or C 1d
t?ack 5&%,?|§%€ %ﬁcﬁéﬁd g%é&bﬁ&h Qt%ar taﬁﬂéﬁgﬁﬁ%légméﬁéhiﬁgs §Fents are
typi cal of re'sﬂ?#'eﬁl-oﬂypespéd?rrﬂﬁlkcﬁfw&\/@hd@hY(ﬂslebl tesuhb pasmlnnm:allch -

mlitary vehigdmsge oKyl shik€acerads Hywevdy ﬁt?neﬁivgﬁgesggghggge 35 o
genera ovide the necessary tractxon in
agrxcultural type soils, owing to the absence of
- 15 'transversely extending grousers.
' The apparatus disclosed in U, S. Patent No.
3,542,439 1ssued November 24, 1970 to Henry A. Joos
addresses the aforementloned problems by prov1d1ng a
resilient, 1nflatable pad which is adapted for mount;ng
20 on a grousered track shoe. The pad is convertible
| between a pad-exposed mode for operatlon over paved -
surfaces ‘and a grouse:-exposed mode for operation in ' np;
'_undeveloped terraln. However, this apparatus may fail _
to prevent road damage if the pad is meroperly o e
25 inflated or looses air due to a leak._
| U.S. Patent No. 3,261,646 issued July 19, 1966
to J. H. Pax and U.S. Patent No. 4,262, 972 issued April
21, 1981 to A. B. Falk disclose resilient pads for use
on crawle: tracks of endless track vehzcles, such as
30 mzlztary tank vehxcles. These patents are typxcal of _
'resilxent type pads which have been used in the past on .
such mzlxtary vehzcles. However, these pads are
"flat'. as opposed to the subject 1nventxon whzch
- relates to a track assembly havxng grousers .

35



3 @&ousered.tracks and flat tracks are ;generally enployed in quitg '
di-fferent fields of art. ‘Flat tracks are used on vehicles/ “-q°
wheTe--the primary function of the track is to nerely propel IQEES

5 wehicle. - However, grouser ed t-rack\?a are used on earthnoviin
vehicles which are typically equipped with bulldozer blades, ri
and .farm i npl enents, such as plows. Wereas vehicles equipped with fl

shoes or pads drive sol hy. . frigtd | 20 .cont 1.1 '
gr.ound, grouser ed tc;?gg'ks@éeg%re%cggesqea{ﬂétfel%e t;r%&};sg sz% t%ge&é(}r%%isir
“and present a veempdoyed ada wguitene dififerent fillelds vafii @t. fadlat

reacts or pushegrad%@ NStard NCused | P wiHEIEE Wiedd AdHe/ € profuety -
The subj ect roadabl e track sseg@lyt%S Eromldes t he advant ageous f eat gﬁ

?
of both "flat" pidackign gof,s difoedo ameFedithg RFARR: th
invention, ap endglehitleqadablBovevedk, asgrtusered & rackek- lane Nhsed O
conprises a plural of, track . shaoes,, .each _ havin ground. 20
contacting ‘surf %%Wﬁ&nga A/ q_s[yw&flcg'r o& tﬁ&’s‘%d giquipped

el ast oneri ¢ nat emitlh abadldziozexecblades) t rdppermsyn @b fiaan | implemdrdoe, of
a respective one t S, WY e elTie el b s lavd n gth
substantially eqsuzﬁh %%opa{&h%%' I engcf%aosf t'he relsepsectaél’ uel%dshg%i;?lgl'_lfiﬂ]
adj acent pairs offhoes gofusPadsar sinisieng s edy y bpameang tof tfrigtionalof

the hei ght of gantoftctof withe tHePUFHourRfy S droudeted SPaddtk  Ho&en
adj acent grouser bars being.in the range of fram.15 to .35, and each of

the grouser barsPeRgEFate pidhe 3@ c¥ith ; jthe gronser PressRt R
fgg,st antial ly panaidtdlecalo tfaceratwd swHeiCqgroundl i ViTiiis swdftical anthde
X

g Fr T ot o Vol MR R I W5, Wraride, the
angle in the  rargetive 3effontn [ eMie tsuljEcl .rdadabie doraxmipasgsemply
drawings: - Fjgurerbyited it 2R/ dnt sfebius ' AU of both "flat™
o pads and "grousered"” track shoes. ,
According to the invention, an endless roadable
“track assembly for a track-laying vehicle comprises a
plurality of track Shoes, each having a ground
20 contacting surface; and a plurality of grouser bars
.formed of elastomeric material and each secured to
-'the' ground contacting surface of a respective one of
| _ the shoes; each grouser bar having a length
. . substantially equal to the 1length of the respective
v 25 _shde;'all adjacent pairs of the grouser bars being
| equally spaced with the ratio of the height of any
one of the grouser bars to the spacing between
adjacent grouser bars being in the ranée of from .15
.to .35; and each of the grouser bars having a base
- 30 surface, a tip surface spaced'from and substantially
parallel to the base surface, a driving surface, and
~a .trailing surface, which surfaces form a trapezoidal
‘shape in cross-section, with the trailing surface
~ joining the base surface at an angle in the range of
35 from 50° to 70°. _ _ '
- In the accompanying drawings:- .
?igufe 1 is a diagrammatic side. elevational



v of a portlon of a track type vehlcle haV|ng an endless

r ogtlabl \_track assembly in accordance wth the present i nvent i on;

, is a diagrammatic perspective view of 5 a portion of t Re ;\‘<:;
Sslerbl y of Figure 1; Figure 3 is a diagranmtic front 4
:vatlpral view of one of the grouser bark; Figure 4 is an “enl arged -

di ayraiAatic view, in section, of one of the grouser bars, taken

generally 10 on the |jne IV- |n F re 3; Fiqure 5 is, a diagranmatic
bot t om vi ew of V&5¥ ont h& g aar?d"aqiﬁ 8"&&3 evehicle Rayingam side

el evat i onal vneamefssa roadabdre oftﬁdlﬂt eraﬁmzblryoadabl cadcFeda®SEenpith - 15
‘Referring e} track-laying vehicle 10 includes -
the, Bhgmete it o

an endless roa énbly 12 having a pIurallty of track -
links 13 coupl ed tog&tlgureby 2 r dek @ rﬂaaﬁammaéth retkspeatiive viiéew of

renovabl y §ecuge C tﬁ&k £t enbly 12 is
driven by§ a 5p \?Lg‘rﬂé E’pﬁo IJ\ﬂi}f‘eIja%r(sr‘%tﬁﬁ hown g%??gw ded and

“supported by an idl eFigie® 316 isd 2 L@Qﬂamqﬁtﬂc tfeent re}ewationahe of

which is shoyiedt o¥BonelBF WY Grouker bai@ual |y supported and driven 25
30 35 . WD 84/.04075 PCT/ US83/ 00955 -5-

" by a pair of the trafR94&&nif | 48 12D oﬁ@]@rf%lﬁhsqw*i% Y/%?ﬁ'cl%nlo.

Since the trackeetdenhl iofs oh2 @fe the grouser bars, taken generally
10 on the line IV-IV in Figure 3; .
' Figure S5 is a diagrammatic bottom view of one
- of the grouser bars; and, : : ' : iQ
Figure 6 is an enlarged side elevational view'
~of a portion of the endless roadable track assembly. _
15 Referring to the drawings, a track-laying
vehicle 10 includes an endless roadable track
assembly 12 having a plurality of track 1links 13
coupled together by track pins 15. A track shoe 14
is removably secured to each track 1link 13. The
20 track assembly 12 is driven by a powered sprocket
- wheel (not shown) and is guided and supportéd.by an _
idler wheel 16 and a plurality of track - rollers, one s
of which is shown at 18. The vehicle 10 is actually
supported and driven E

L
(_’

25

30
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essential ly idenyyigcg4/04078 Yy one i s shown and described. The vegretssd/Ho

~predetern1ned wei ght,, -and a predeterm ned portion of the track assenb)y.
12~s.in ‘contact with the ground at any given tinme. Each track shoe 14 Hgs\
a Ieggth "L", a ground contacting surface L9, and a roadabl e grouser bafjf?2
secured to the shoe 14. The grouser bar 201s 10 - preferably an el ongd
-body 22 of elastoneric nmaterial, preferably rubber or urethane, and is

bonded to a nDuntlng bar §§ W?lng suk?Q§§¥h?1#é§rf&vm&ﬁirsheéééhlglde

fastened to the %r%uﬁalﬁo ace the tr
typical method aﬁdthppueangieléo- ﬁHMQ§aﬁh§rﬁf4%E ﬁ?%ﬁ%@ilﬁﬁrlgoaéﬁd

t b
anggl 228 ?;su Egeﬁﬁgai%gcﬁdgﬁci%:ﬂ‘% loh X %Hé)sﬁéi dlowh San®at ent No.

. Korte and_gssi to
the assignee ofdeﬁérbpééentTWﬁv@Fﬁ nas 4 p:eéeggﬁ% 1RPEst %@ﬁ%
-natfalal of thfaagousgggbate%ﬁxmhaf%@dﬁﬁoﬁuufEtﬁlntmu¢hrabaedbéyslﬂauﬁng ,
I n e range of  about to n the Sho. Y about 60 Shore
"A", the el ast okBr FeRRACE ¥ d’lﬁ’b B q s%tr Aérgg ﬁ&%nBth&IFges under | oad -
mglch hlrders its abilitpgagh track shos rld ddsiiaylengtht AB"sonl gspund
adequately suppgrt hi_cl a [ dogs not
provi de suffici Sﬂf‘tégﬁé\égor?%ﬁgsﬁ %t g’?ce dAfﬁove %%?i‘gl o%gE" %Br 22
mat eri al beconesetuvelate &he sthioef kﬁ)trﬁhelgrQW$¢rrkﬂrd§9lé§t properly to
prevent dpgege bggfggag ac%P%@dﬂqJE%E*b rhir6f9é9H§€6mEé&c20 encounters

a rock .or~ot her e on e road surface. dne S
pr onot es cracklmgtsndaéplPFﬁﬁﬁfiﬁlﬁtﬁ?h?%fﬂQﬁm#¥%t¥§P%r|%P ¥Re QF@G@e
bars 20 supportghhg mahmh;;%an 2IPafh eH f B€ a0 PO@d poevetheewisact of 35

the gfafﬁ;gfgugg L2akd U B Yidhia SRLaBE1RY LGNS Lo

of the track shoe 14. A typical method and apparatus -
15 ° for securing the grouser bar 20 and mounting bar 27 to
-the track shoes 14 is disclosed in U.S. Patent No.
4,359,248 issued on November 16, 1982 to R. L.
“Kortering and assigned to the assignee of the present
invention. ) . _ |
20 Thé elastomeric material of the grouser bar 20
preferably has a Durometer hardness rating in the range
of about 60 to 75 on the Shore "A" scale. Below about
60 Shore "A", the elastomeric material becomes too soft
so that it bulges under load which hinders its ability
N 25 to penetrate fully 1nto the soil or adequately support
o the vehicle loads. Also, the softer material does not
provide sufficient abrasion resistance. Above about 75
Shore "A", the material becomes too hard and stiff so
that it will not deflect properly to prevent damage to
- .30. the road surfaces wheh the'gfouser bar 20 encounters a.
'  rock or other hard obstacle on the road surface. A
'high hardness also promotes cracking and splitting of
the elastomeric material. The grouser ba:s 20 support
 the vehicle 10 on road surfaces and prevent contact of
35 the track shoe with the road. In soft materials, such
'~ as agricultural soils, the grousers fully peneﬁrate



. B} '. . - &.'
into.the soil to provide ¥raction f or the vehicle 10 and all ow the vehicle

10 £8Py supported by the track shoes 14. As best shown in Fig. 4, each e
gr opusBr bar 20 5 has a base portion 23 having a base surface 24, "a tfg\a‘
po A5 having a tip surface 26, whielg4s spaced fromand is

Ri/jal |y parallel to the base surface 24, a driving surface 28, and a
~trai g/ surface 30. The base, tip, driving, and trailing surfaces 10

24, 26728, 30 .f bntoathenspall yot tpapmdleda:lraﬁtapm Too retod Qﬁéhﬁ@l:é DO, Wit h
- the base surfgﬁﬁaéﬁgﬁeggﬁfggﬁgaqtel allol Xﬁ?- %regesrucégoaﬁepé]; sur face 26

Grouser bar i MENSi on- V53K he | range .
of about 1.0 sbogs754|-nches (25 to 70m) . Whent he 15 grouser bar 20 S

new, or has little wea isgh f
di mensi gn ‘range, whi chﬁisstsgggutEs 2. 75|lﬁ’c%telgo n%aé%{y ?9 .
oper at ed overNasp@r bageoPortien lzlil"ehgr"dd@era lh?r% ZSJJR:faﬁCQ\e%ﬁ d@v\hlﬂue to

conti'nuous copbaetiow 2B ﬁﬁlvh.ngr QCK:J.pZ%urfa%@ mmrhfa{t{st ﬁcéﬂ%te“ al s
Yy ecrease-

As wear on th rous ars. 20 occur | can gradua

until it apprgagﬂegnghésl S\W/beqﬁénb"fla} @F%Hsn%]n Yarkhe Rasensvsfageut 1.0
|Echb(25m’r) Slzm;eatbe:.gﬁ.ngssnrlfateZQSgs and taha:rsnapiengnfs@thé@@ezmd wi th
t he base port ei si de er_than the tip portion
25, the area 282 ﬁg ?I pgg i aéévgg’%dr 5@%%5%%@? 4% he grouser bar .
20 wea\r,f1 away24 .26 ,28e30i rfermengtemrgrldurse:ralmzﬁﬂaMSsMp@ m/aynto t he-

' p0| nt ere dj L BohS Quit 0 4“2&2\}\% a" or

- "footprint” ?%Eg ?‘?"-"38?‘ ace g tfhse g sl ze |c%1 ea]‘;rgénake fuII
penetration oFuPﬁéaQFéGQ-éY Qaﬁgezo%rbmemusu:ﬁaqa 26 cul Srouspnever,

this is corrpeeéat ed has ayhtefi@hftaetmfehetmtme'wr OuspicrIegslsp i&@?@ﬁi\%ate to ™
a |l esser. depth d cor&;l et'e 35 enetratlon f the = -
&0 ¢

s,
_grouser bars 2B FHFOIFHQQSBE a@&“ﬁr d DetAches o&5
vehi cl e130 i sgableekrobu@r ROMilse nekd,i @Ireflﬁaa’ little wear, helgnt "h"

is at or near the high end of the dimension range,
which is about 2,75 inches (70mm). Asthe vehicle 10 is
operated over a period of time, the grouser bars 20 can
wear down due to continuous contact with soil, rock,
20 and other earth type materials. As wear on the grouser
bars 20 occurs, height "h" can gradually decrease until
it approaches the low end of the dimension range, which
is about 1.0 inch (25mm).Since the grouser bar 20 is in the
shape of a trapezoid, with the base portion 23 being -
25 considerably larger than the tip portion 25,_the.area_ iu)_
of the tip surface 26 gradually increases as the
grouéer bar 20 wears away. 'At the time when the
grouser bar 20 has worn away to the point where’
_ dimension "h"ig about 1.0 inch (25rm), the area "a" or
30 “footprint™ of the'tip'surface 26 is of a size which .
could make full penetratibn of the grouser bars 20 into
~ hard so11 34 dszlcult. However, this is compensated
. for by the fact that the grouser needs to penetrate to
a lesser depth. In most cases, full and complete
35 ,':penetrat1on of the grouser bars 20 1nto the soxl 34
| prov1des the best tractlon, and the vehlcle 10 is able
to work more efflclently.
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Ful I- penetration of the grduser bars 20 into the soil 34 ensures that t
grbgpd contacting surface 19 of track shoes 14 will bear against the sgq
34=3and.apply a conpressive force to the soil 34. Such 5 conpressip
streng¥hens the soil 34 and results in gredter traction and nore effic
power transfer fromthe vehicle through the track assenbly 12 to the sp
34. Figure 6 illustrates the situation in which the grouser bars 20 are
fully penetrated into.th&uddj Pengtrgtionf tihe GrausedhbarsiRLGringen

contact with anein@rgoamplsm ggsareemehatsithe Geotdhd edtacivilg %rfé%éh the
vehicle 10 nDVITg g g fo maﬁd dlr%Ctl 30 il lustrated-by arrow 36
driving surfacet28°bf “E4E 86Sel 4 i 130 3% pg@1n st B9 ¥lorth anfhi nst

tEe soi | 34d Thappl® ?1 cbmbfcesBIiQéU(fe&c@hW tpdearselgilsatl\mlhmcﬂiltenpt to
shear u rd toward the.sur e | 4 If the s r nes were
success?u -in*r%ggﬁfﬁasfﬂg Sg?_ngﬁPFQ%é%Q& §%ﬁﬂb&§eF ar&s tﬁgJﬁH | ose
traction, the tgrektesstnbtyidd amd dorayeff icdritnppwer drignsted framti ve
Ffi f h f th
20 efficiencyugl qLhgcyebai bh o & Aes SaienuiPuer gy BRCaSH of Lhe

downwar dl y applie npressive rce of thetra e 5o | 34,
and the speC|f|§4spaEi§§reDﬁ Bddneds aties QMGu§é¢q@ﬁ%9mN}ntﬂh&thkbeplanes

38 do not break?QHBW@EderEOZhhﬁr%o'flulqty PRierdied into the fPLRURP full
penetratlon of rouser. bars 20 diréctl Yy related to tractive

efficienc} n a@PPcEhBuFRRCKoRNOeS B8 RAEE MANCANKATS oitdy and e "h" s
inportant. In vappigingha toapeeeiside Toare do e FodUsF4bam Xh tise
hei ght "h" increases area "a". 30 of th surfaQ decr ses.
Vﬁgn t he he|ghtve 1°&§c£§d§°§58@t1? ?5%°ﬁgﬁég %ﬂﬁ%ﬁthﬂﬂa #ﬁﬁﬁﬁq 23 of
he grouser baerOabeownés.tuhetmrnvamg\addfauzuﬂa(Dﬁﬂéd&hngnnuﬂxrubaﬁlher
L% Pencl[ate 50! gobigeso cehtkals Tocds Wi Nl Sh KDAE JL2vohY on @
t han suppéﬁt théovgg.@pgdgges shear planes 38 which attempt to shear
upward toward the surface of the soil 34. If the shear
planes were successful in reachlng the soil surface,
the grouser bars 20 would lose traction, the track
assembly 12 would have a tendency to slip, end tractive
20 efficiency of the vehicle 10 would decrease. However,

" because of the downwardly applied compressive force of
the track shoes 14 on the soil 34, and the specific
spacing "D" between the grouser bars 20 the ehear

: planes 38 do not break outwardly to the soil surface.
S '.25 o Because full penetration of the grouser bars'
_ _20 is directly related to tractlve eff1c1ency-1n
- agricultural soils, the maximum dimension of height "h"
is important. 1In view of the trapezoidal shape of the
érouser ba;'20,1es height ”h“ increases, the area "a"
30 - of the tip surface 26 decreases. When-the height "h"
" exceeds about 2.75 inches (70mm), the tipportion 23 of the
 grouser bar 20 becomes too thin and will tend to
~deflect or bend rather than penetrate into the soil.

Likewise, if the veh1cle 10 is travelzng on a hard road
.35 ,surface, the tzp port1on 23 would tend to deflect
" rather than support the vehicle 10.
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The base surface 24 has a width "w' V\/mch Is (51- 76m1) preferably in the
range -of 2.0 to 3.0 inches/. base surface 24 also has a length [err]" _
NCh is essentially equal to the lengthr84" of the track shoes 5 C 14 *&-'
xmal | - track-type nmachi nes wei ghi ng about 18,000 (8172 to 10896 Kg) tw
000 I bs/ length "L  would normally be 16 to 22 (406 to 559mm) inches/.

rger track-type nBbki hasewsuglfiace 2fotag k360 th " 2011@) ©$,000 to

300 1 bs/ d | (6105 t {qﬁg o 26
es/. The£>g§rg gg‘eﬁgr]mm?% Q%g?g\ﬂfy pq, &103 ¢ e appr opr| ate wi dt h.
"w' and | engt RurfaceoR4t ﬁé59a§éssérf1£é’§t2ﬂ r"éﬂé? b | arge enough to

support the géeaéﬁhmliyZQqaad Rice \eard lfehfgﬁkf aqt'r V@f fm@e&@@ww&eéo the
bar 20 fromtearin romlts

Wien th® groudér %%g,[@agé g‘%\gg@-‘t YP& MAS nt| ngfﬁ/\iﬂth"“q Hé’?‘l’tb 1819% e 26

has a width dl-_a”e th < 'Efv&nﬁltd yno find Yy rise1ge6 ofo. 2% to 1. 25 .

e B R R
vehicle 10 |32(5pe|08t ed; 30 Eég d.lhzagv t20 Vi{T weanld awmahiiyhleeght |
di mension "h" Jui |, dgc{@HyEo 9R0.MH) degrease eazwéh» iEpsa e byr']

I ncreases, due to %t Ke trapezm daI shape of _t grouker
previ outPy st &hed aPEEeRriptenpibes Vhb(iﬂd 11%‘9%h71,‘1t h‘éftheZBase surface

26 is large eggyghcleo 2&3&% otlels ety Glldﬂjb cénchk@a %&@@?p@ﬁf: 2Re
difficult. At this point, Pﬁgrouser

with a new on§r°“lsﬁ‘vf°é\f/ P&(ﬁvetrlf)é{tQ% rg?%ﬁ%‘é‘? ga 'F%gioa%fg

' to the bar 20 from tea:1ng the bar 20 from its mountlng
bar 27. : _
15 ' When the grouser bar 20 ‘is new. or essentlally -

gxced

unworﬁ. the tip surface 26 has a width dimension
"w , wh1ch is preferably in the range of .75 to 1. 25
1

: P 32mm)

inches/for ‘smaller size machines and in the range of

_ in es(32 to 38mm) . :

1.25 to 50/for larger size machines. However, as the
20 venlcle 10 is operated, the grouser bar 20 will wear

away and height d:LmenSJ.on ”h" will decrease. &s "h"

decreases, width d1men51on w1 increases, due to the
trapezoidal shape of the grouser bar 20. As prev1ously
stated, when "h" measures about 1f 51nch/, the tip
25 surface 26 is large enough to make full penetratzon of
' the_grousér_bar 20 difficult. At this point, the NS
_grouser'bar 20 wduld normally be replaced with a new
. one. In view of the fact that the grouser bars 20 vary
in size'with the size of the vehicle 10, width "wl"
30 of a worn out grouser bar 20 w1ll be dlfferent for
| dlfferent size vehicles 10. ' .
| T1p surface 26 also has a length “LZ“, which -
1s preferably in the range of about 16 to 24 1%@ge 610nm).
depend1ng on the size of the vehicle 10. However,
35 lepgth ?L"z, also increases slightly as the grouser

bar 20 wears, in view of the tapered end walls 40. As



in size with the size of tﬁ%Avehicle 10, width [err] 1\§b of a worn out;
grouser bar 20 will be different for different size vehicles 10. Tip
surface 26 also has a |l ength [err] which is preferably in the range of
about\¥6 to 24 inches/, dependi ng on the sigze of the vehicle 10. However
35 l ength "L"2, also I ncreases slightly as the grouser bar 20 wears, \in
view of the tapered end walls 40. As -9- is evident fromFigures 3 agd
-5, length [err];soévlaentlﬁrsmrﬁagerae Bsahés§,th&mduuuﬁﬂf £rof tfe t he
base surface 24 e.ta d |.S+.40; Wt G r
reference to Fi gu §€a§£ Z@ %’ RSEE Fﬂ? \ﬁ%ln i n sLl tﬁ% %é\/lbnaggegurface
28 is preferabl guaﬁpcexﬁﬁr&beb?umr péndheutapered Ieeldba@ellﬁjrﬂhce 24.

However, as a practical athebariblast 280280, 13 lapS AupY J e

normal  in order to facilitate renova e grouser romaformng
nmold and 20 P& Kbppdrawipgsst F@?sé§1"11‘|9e5tu|*§|alqeng?951}rﬁ‘ Rrefzradily he

grouser bar 20 akaﬁiasmha‘e@w F@Qp@%ﬁ?mc%‘lrafra@:% %eorb%fﬁ adprste @y angle "A
of about 600. Al 0

can vary betweeft °E’€ng'aﬁ€r PePrpCtiggl pagtees tsr‘l‘ir aff? 8 Has ahaih des a
sufficiently | asﬁestmpa atvapaifeomahodmalhd nbasd grordd @acid idatidie grouser

b 20 t t the,t t 25 d t t

of the mt et ot FeahRALLRE, BBEL S2RuEp s Brsl 20 FHoms i Ha i o | on o0
is of a subfi CI ent hg1p0redusenlsitee ssess t&hperte‘landtmg‘ tsldxyfacm 03 ot

agricul tural ltb% lg%]bgﬁrstblal I R %\il %e%g |dC|tq@ qsia &a "451" on

the tip surface y support >V &€ on rd surface, such as
KSJ ni shed roadpsafﬁaébIYEé@hatrr a@ralsh @‘14>fo1aquVé= t5r°ac-k RthANgh 12 25

a roadabl e ghgugpk iRam anéW@f%Q 0¥ %%@QEﬁd"0:§@%m°, angle "A"
can vary between 50° and 70°. &an angle of this
15 size provides a sufficiently large mass of material at
the base portion 23 of the grouser bar 20 to support
. the tip portion 25 and prevent overstressing and
shearing of the material. Such an angle "A" further
provides that-the'tip portion 25 is of a sufficiently
20 smaller size to penetrate fully into most agricultural
soils, while still providing sufficient surface area
"a" on the tlp surface 26 to fully support the vehicle
on a hard surface, such as a finished road surface.
Each track shoe 14 of the track assembly 12
N 25 . has a roadable grouser bar 20, which is secured to each
' shoe 14 at substantially the same location. The track

w

" ... shoes 14.have a predeterminéd spacing, or pitch ",
which provides that each of the grouser bars 20 _1s
equally spaced a preselected distance "D" from the next

30 . adjacent grouser bar 20. The ratio of the |
preselécf.ed_height "h" of the g_rouset bar 20 to the
distance "D" of the gr_ouser bar spacing is in the range
of .15 to .35. A ratio of less than .15 will result in
‘a loss of traction bec_a_usé soil 'shea; Planes, produced

35 ' when the grouser bars 20 are driving in the soil, will

' tend to break upward to the soil surface bét";weeh_the

/)

i mum_di nensi on of | e A is 600, angle AL



I
bars 20 are f BA5F FhRTAY LT 7’ Y r%’oﬂ“."' mMPRL PEr,8KCHEEL

S

shog”™i4 at substantially the sanme |ocation. The track shoes 14 have a
gdétleéy mi ned spacing, or pitch "p", which provides that each of the 7o
grpusex Yoars 20 is equally spaced a presglected distance "D' fromthé next
‘ aflj acent grouser bar 20. The ratio of the preselected height "h" @y
oyser bar 20 to .the distance "D' of the grouser bar spacing is in the
ranye o .15 yeouder HAMAtI0D ritHasklidmbetdweshl theesipt poptohess of
traction because s%is-l sh_ear'qpl anes, r-odui d 3@& vvhea tf]-]_e grgsser bars 20
are driving i #2rhe &t 1943 TR hredk Wbhwhr BEPE ¢ Re E8PI S88Pf ace |
between the fulllpergrtnuseiomalise Xb ran hexcé ssbveenunbart bé grpupertions |
25. Avratio great t .35 wi .l ovi de s_than ful|: ration due
to an excessi gérﬁuﬁt;?erwh%%&o &4eﬁé%¥wv&+§§ao%0§§gé é%gggg?%og%% down
pressuré fromthe shaeds bhoesDiwh PIRa®uIR cexer bedxbyt §geb§zraﬁé shaek shoe .

ground cont act r 19. hetwee r a ,he,.sh - _
strength of t (—f%g“onﬁ] "{%ﬁﬁﬁ%%e%a%{%%Qé%ﬁéﬁnagg%aégggggfét Egaghoes 14
and grouser ba&wcs the @mhesdestrendth of dihe ns@bdr £8F 4PBES¥Pdbars 20 10

to fully suppQiladdi®yehisich 19 SPucdidyrdk rend sHokaces and gkoukersane
time provi de advantageous fraction he vehicle in soil re;g)ﬁt he gr ouser.

. §sl S
Iﬁ_rmcejd i‘lm anjhkt5, fg]ﬂ@l@&ﬁﬁ;d»t)ogtlﬁ)méhiémei]:_lﬂ)'e’opaadhapdocbeﬂ, salr$a_t:eonet
ird of eac rac 3S e ;1S ont a : ground. i.S puts
about ten to lamcft%eﬁ&f?g%?%{%%\%ﬁ'&e.lélyoa‘?\ﬁ%r%%ggbégggggﬁ g'ggﬁq_tlro gcrl%og:ssenbl y
12 in contact the lvehicke cimdsail awhen)i tlee grouserVenst B8 agki udly0 20
is totally su q{é%‘g&ailglgéd?ﬁgrgé\fﬁ by the tip surface 26 of the \J
0

plurality of grouser bars a predeterm ned portion qf the track _
assenbly 12 which is i rreotRackragk rR3FRMRLY dléuifadermefe 188Mge ground
: 15 endless loop about the idler and sprocket, about one .
~ third of each track assembly 12 is in contact with the
ground. This puts'about ten to thirteen track shoes 14
énd gtousers.ZO of each track assembly 12 in contact
~ with the ground at any given time. When the vehicle 10
20 is totally supported on a hard surface by the tip
' surface 26 of the plurality of grouser bars 20 of a
predetermined portion of the track assembly 12 which is
~in contact with the hard surface, the average ground
_ pressure on the £ip surface 26 produced by the
25 pxedetermined weight of vehicle 10 is-13 the range of _
40 to 100 pounds per squargze'eiggh;.'o KA cur face ground
pressure of less than 40 pounds égiséng?? inch/will
_genefally not producé full penetratioh of the grouser
'bars'20 into the soil when the vehicle 10 is being used
 30 for aéricultﬁral purposes. A tip surfacgggrougaf |
pressure of more than 100 pounds per.sqﬁaté’f%c%/can'
'causé possible déﬁage to”asphalt roads. Although the
'aVerage_tip surfaCé:grqund pressure can be as high as
o 100 pounds per sqgéﬁgKiégﬁz'uhder most conditions, the
35 | averége ground pressure would be in the range of 40 to

o (2.8 to 5.6 Kg/cml
80 pounds per square mchﬁ._g )



-

pressure on.the tip surfac 26 produced by the 25 predet er mi ned wei ght 7/
&aghrcle 10 is in the range-of (2.8. to 7.0 [err]) 40 to 100 pounds pef

esinch/.A tip surface ground (2.8 [err]) pressure of |less than 40"

poundsxper square inch/will generally notlproduce full penetration of th

grouser bars 20 into the soil when the vehicle 10 is being used 30 for\ -

agricultural puyrposes.. Atip. surface ground (7.0 [err]) pressure of nore —,
t han 100 ‘pounds¥Fer=—s¢ calise possi bl e damage to asphalt roads’

Al though 't he average trmﬁursfuag@cg;rczu:maammsgu‘@gaﬂ ber a3ohigh as (7.0
[err]) 100 pounds

/ d t t th
average ground Srresé:r‘]’rl@ ulucfe&gx r?rimrfé‘e {%% B?g%i?%"%gzﬁ%hf%lSSG [err])
80 pounds per squaﬂeanuﬂdtlllzdduinnﬁaEmldyuﬂpezﬁnionq.Tth&kbhﬁphg
roadabl e (gr ousgf, l'fi e&arste'v%tyﬂlééiﬁrﬁé%egrb@

track-I ayi'ngvehic are utiliz m ng opera |onsyp?rack | ayi ng

5. vehi cl es ‘{ﬁm@rle§evlé7r a2 nad e ikt Wit epREdt igpe. veFheses in nany
agricul tural ongfaldlies {HAWR SRR %amw}f%ﬁgr@été&@wbar pul 1,
better traction, and ['ower total rou ressure force IS i ortant

that the vehi cltFa&Eigh e and \A(S’I"{@‘equfélen‘ﬂ?ﬂ‘l@ Pressur@forgpes oF 35|

and weat her condigd @itanthatolt i &id i sE table 661 wo ¥ €Pf canerBlge | ess
over al | crop yi el ds. However, onvegtro al track- Ia g vehrclgs which
have met 39 trad® Jaf8s LHRESAkIS ‘b%‘?"she’i5°° HetR®nR14i B8lvant age

when utilized forerly dompactThihe dickwiniclyecanvoivss ldéss novenabl of the
vehrcle fronroquﬁgyléiéLuaJ field to another, or from one Iocation

However, convent 1ona1 track-laying vehicles,

“
.

which have metal track shoes and metal grouser bars,

15 . have one disadvantage when utilized for farming. This
disadvantage involves the movement of the vehicle from
one agricultural field to another) or from one location
to another, if the vehicle must travel along or across
established roads. Most rural farm areas are serviced

20 by asphalt type roads and highways. Because farm

o ‘vehicles having metal cleats or grouser bars have
caused damage to such asphalt roads in the past, such
vehicles are generally prohibited'by law from traveling

o along or across the asphalt roads. '

\‘/' - 25 - | The subject roadable track assembly 12,

' - utilizing elastomeric grouser bars 20, offers the
. advantages of track-laying vehicles without the
disadvantages, such as damage to asphalt roads. The
roadable grouser bars 20 are of a specific size, shape, .
30 and material to provide excellent traction in soils for
' pulling or pushing.various types of agricultural
machinery. At the same time, the grouser bars 20 have
sufficient resiliency to conform somewhat to roadway
_ surfaces, and also has sufficient tip surface area to
- 35 support the vehicle 10 on hard surfaced roadways
' B without penetrating the roadway surface. A vehicle 10,



er, if the vehiclte nust travel along or across established roads.:

al farm areas are .serviced 20 by asphalt type roads and .
Because farmvehicles having netal cleats or grouser bars have-\”*.’:s

damage to such asphalt roads in-tl% past, such vehicles are -

y prohi b| ted by law fromtraveling along or across the asphalt

The subject roadable track assenbly 12, utili zing

el astoneri c exuigpedar stiROchefsubiecheroadahlagbsack as&ek\bllarymi,’g vehicl es

W thout the d| VE] :?\gﬁ 2LPge O t h dabl e

grouser bars fgﬁg,ref}& sﬂzc%:&lﬁlt\??sfize ?16 aﬂégg@k Begg%;ast 8} apt 9]

provi de excelas@haky a!‘e‘ﬂ?%n’f@#ﬂ%oﬁkt‘mvtp@lgﬁhgnﬁr thesNehdcler ll@usotrypes of

agricul tural dwywrﬁ’raﬂpéwlﬁén&é'%hléhé QEOHSEEpQ‘%r'a%eZQr%Yceor

sufficient resiliency to conform sonmewhat to_roadway Surfaces, and .al so has
suffici%®ent titFaikace HHed $3Ve% cong %B?Plﬁhfélvshﬁeﬁe %6°6r$ £8rd
surfaced roadwpy syeniditopereténtdéndowhér coadway surface. A vehicle 10,
-12- equipped with the subject roadable track assenbly 12 can be noved from
one field to another, across or along asphalt type roads, without altering
the vehicle 10, or without transporting the vehicle on a separate truck .or
5 trailer. This saves considerable tine and effort for the vehlcle

oper at olro or owner. 10 15 20 25 30 35 -

- 15
20
25 N,
30

35



-13- CLAIMS 1.- An endl ess roadable track assenbl y for a
track-laying vehicle, .thee assenbly conprising a5 plurality / of

t 'atk. shoes, each having a ground contacting surface; and a
plur\ality of grouser bars forned of elastonmeric naterial and each { (SL/
- secured to the ground contacting  surfack3of a respective one of the
shoes; each -grouser bar havi ng a length 10 substantially g
to the length of the respective shoe; all adjacent pairs of the grouser
bars being equally spaced with  the raCLAIMBf the height of any one of
the grouser . bars to the spacing bet ween adj acent grouser bars
~being in the range of from.15 15 to _35; and each of the _grouser bars
having a base burfacBn endiegs stppdablepatEack onpERETRAESt afiPFal | &

~parallel to the ppgeksvaf#fg. avehi¥ley suthace, asbémBly’ acbmpgisingaca,

whi ch surfaces foin1a trapezgldgl sgape I n_Cross- ECLIOD with the trailing
surface 20 3 oi nPHETr8httEaseis Frae a?hﬁﬁsangFécﬁn BKiNG  anfe  GFORPIM
LerrL to [ﬁrr%. éontactingassarifbye; acanddi ag ploratlisynof, gsbeseirnbalire

ei ght each of tpe_grquser [ i in : kan o] [ tQ.70
mm 3. An 'asggﬁﬁfé 8§083E5§ﬂﬂe§é8- nggﬁ;ai ogﬁgla§ﬁ§§, &ﬁgggéﬁ tgg
| ength of eachthgroggeundbacontecting t surfangeofi af respective esenef 30

4. An. assenbl ac Mals an of et cedighg ¥ %
wherein the tip gh?fagga gé aeaggth %ﬁog grranggbof ??82? g tg 38qE§P%§5

5. An  dbensphstantiaidyngequad hRy thee lepgthhef tbe.aespectives,
wherein the  drgKbey a3drhagacenhei paitbe bEsether f geouselst barsal beiag a
QLght angle. é&é&lly spaced with the ratio of the height of any
i; R "~ one of the grouser bars to the spacing between
| adjacent"grodser bars being in the :angé of from .15
15 to .35; and each of the grouser bars having a base
- surface, a tip surface spaced from and substantially
parallel to the base surface, a driving surface, and
a trailing surface, which surfaces form a trapezoidal
shape in .cross-sectioh, with the trailing surface
20 joining the base surface at an angle in the range of
| from 50° to 70°. | '

2. An assembly according to claim 1,'wherein_the
. height each of the grouser bars is 'in the range of
25 from 25 to 70 mm.

(‘, A TR

3. An assembly according to ciaim. 1l or claim 2,
wherein the length' of each grouser bar is in the
' range of from 406 to 660mm. | |
30 - | - - .
| 4. An. assembly according to any' one of the the
preceding claims, wherein the tip surface has a width
in the range of from 19 to 38 mm. .

'35 5. ' An  assembly according to any one of the
- preceding claims, wherein the driving surface Jjoins
~ the base surface substantially at a right angle.

-

' LT |



6. An assenbly accordi ng to any one of the precedlng :clalns

wherei-#_the base surface has a width which is in the range of fron151 ,
to ¢6 mm\ 5 7. An assenbly according to any one of t'he X%t -
prefedi clainms, wherein each of the grouser bars has tapered endy,/
walfl s. An assenbly raccording to EX one of the 10 L

pr ' clains, wherein the grouser barS*are forned of rubber. 9. An

assknmblW /according to any one of claims 1 to 7, wherein the grouser bars

are d of urgthanep, &Qseﬂbfgferﬁegb?a§n tragb Qﬁge”Bh¥ of . the

substantially as. descrlbed ence to the acconpanyi_ng draw ng.

‘A track-|aying vRReeeding tclaimg, ; nwhereipnqdthes bese SﬂﬁgﬂceasbéﬁbI?

according to anyi@ER whiéheisr eheeh8drahge™f £BAr 8hntot he mmghicle has
a predet erm ned wei ght and a predetermned portion of the track

assenbly is in contact. wmth-the ground at any given tinme, and the
pr edet er m ped pDrtlonAnofassémbIYraakcaidlngasaenbhny prouedesofa t ¢hel

L BT Y D A

bars. 30 35 has tapered end walls.
_ 8. An  assembly 'accerding' to any: one of the
10 preceding claims, wherein the grouset bars are formed
of rubber. ' -
| o
9. An assembly according to any_bne of claims '1 to s
7, Wherein.the grouSethars are_fbrmed of urethane.
10. An endless track assembly, substantially as
described with reference to the accompanying drawing.
11. A track-laying vehicle fitted with an endless
20 track assembly according to any one of the preceding
claims, wherein the vehicle has a - predetermined
weight and a predetermined portion of the track f_
assembly is in contact with the ngqnd at any given £
time, and the predetermined portion of the track U,

25 assembly prdvides a total tip surface area'Sufficient-
"to produce an average ground pressure of from 2.8 to
7.0 kg/cm2 when the vehlcle is totally supported by
the grouser bars.

30 L

AR

35



