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ENDLESS DRIVE SYSTEM 

Mattersaclosedinbeavyhraehets [] appearsinthe 
arlglaalpatentbntfonnsnopartoftblsrelaauespeei?ca 
tioagmattsrprlntsdlnitalieslndieatestheaddi?onsmde 
byreissue. ‘ 

CROSS REFERENCE TO RELATED 
APPLICATION 

This application is a reissue of application Ser. No. 
607,067 (US. Pat. No. 4,569,561), which in turn is a 
continuation-in-part of our copending application Ser. 
No. 516,831 ?led July 25, 1983 and now abandoned. 

BACKGROUND OF THE INVENTION 

The present invention pertains to an endless drive 
system. More particularly, the present invention per 
tains to an endless drive system suitable for use as a 
tracked vehicle drive system in a vehicle such as a trac 
tor, bulldozer or tank, for use as an endless belt, or for 
use as an endless chain drive. By way of example, an 
endless drive system in accordance with the present 
invention might be used on a tractor of a crop harvest 
ing apparatus of the type disclosed in Edwards US. Pat. 
No. 4,202,158, issued May 13, 1980. 
US. Pat. No. 4,093,318, issued June 6, 1978 to John 

W. Edwards, the disclosure of which is incorporated 
herein by reference, describes and claims an endless 
drive system including a plurality of endless drive sec 
tions, each having a substantially ?at contact surface 
and sloped surfaces to distribute weight and shed dirt 
and other foreign objects. Pivotal means of connecting 
these endless drive sections enable the movement of the 
endlessdrivesysteminanendlesspath. Ithasbeen 
found that dirt and foreign objects still cause some diffi 
culties with the endless drive system of US. Pat. No. 
4,094,318, particularly when used as the drive system of 
a tracked vehicle. 

SUMMARY OF THE INVENTION 

The present invention concerns improvements on the 
endless drive system of Edwards’ US. Pat. No. 
4,093,3l8, particularly improvements on the pivotal 
means of connecting the endless drive sections. In a 
preferred embodiment of the present invention, the 
endless drive system is made up of a number of endless 
drive sections interconnected by cable connector sec 
tions. Preferably, these cable connector sections include 
cables encased in rubber or other suitable material, and 
the combination of the cable and the encasing material 
provides both elasticity, assuring su?icient flexibility to 
permit the drive system to move in an endless path, and 
tensile strength, necessary to retain the endless drive 
sections together as an endless drive system. 
The cables which interconnect the endless drive sec 

tions provide great strength and reliability, with mini 
mum noise and with considerable freedom from mainte 
nance. By encasing the cables in, for example, rubber, 
the present invention prevents dirt from accumulating 
and from detrimentally affecting the cables. Conse 
quently, the shield portion utilized in the endless drive 
system of US Pat. No. 4,093,318 is unnecessary, and 
yet the system of the praent invention is adaptable to a 
wide range of environments, including sand, mud, and 
hazardous environments such as fire ?ghting. Further, 
the rubber reduces the noise of the endless drive system. 
In accordance with the present invention, the cables are 
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2 . 

preferably provided with end retaining members which 
aid in retaining the cable connector sections and the 
endless drive sections together as an endless drive sys 
tem and which prevent expanding, fraying, or unwind 
ing of the cable ends. These end retaining members 
might also aid in self-alignment of the cable connector 
sections and thus of the overall endless drive system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other aspects and advantages of the pres 
ent invention are more apparent in the following de 
tailed description and claims, particularly when consid 
ered in conjunction with the accompanying drawings in 
which like parts bear like reference numerals. In the 

FIG. 1 is a perspective view of a tractor equipped 
with a pair of endless drive systems in accordance with 
the present invention; 
FIG. 2 is a fragmentary perspective view, partially 

broken, illustrating an endless drive system in accor 
dance with the present invention; 
FIGS. 3 through 7 are elevations] views depicting 

various embodiments of endless drive sections and vari 
ous embodiments of cable connector sections each of 
which is suitable for incorporation in an endless drive 
system in accordance with the present invention; 
FIGS. 8 through 17 depict various embodiments of 

cables and cable clamps suitable for incorporation in an 
endless drive system in accordance with the present 
invention; 
FIG. 18 is a front elevational view of a wheel suitable 

for incorporation in an endless drive system in accor 
dance with the present invention; 
FIG. 19 is a sectional view taken along line 19-19 of 

FIG. 18; 
FIG. 20 depicts a further embodiment of an endless 

drive system in accordance with the present invention; 
FIG. 21 is an elevational view of several endless drive 

sections connected together in accordance with another 
embodiment of the present invention; 
FIG. 22 is a sectional view along lines 22-42 of FIG. 

21; 
FIG. 23 is a fragmentary view taken along line 

23—23 of FIG. 21; 
FIG. 24 is a perspective view of a wheel suitable for 

use with the drive sections of FIG. 21; 
FIG. 25 is an elevational view of two endless drive 

sections connected together in accordance with a fur 
ther embodiment of the present invention; 
FIG. 26 is a perspective view of a wheel suitable for 

use with the drive sections of FIG. 25; 
FIG. 27 is a sectional view through a wheel and drive 

section of another embodiment of the present invention; 
FIG. 28 is a perspective view of a tool useful with the ' 

endless drive system; and 
FIG. 29 is a perspective view of a tractor equipped 

with a pair of endless drive systems in accordance with 
another embodiment of the present invention. 

DETAILED DESCRIPTION OF SOME 
PREFERRED EMBODIMENTS 

A preferred use of the endless drive system of the 
present invention is as a drive system for a tracked 
vehicle such as tractor 20 depicted in FIG. 1. As there 
depicted, tractor 20 is equipped with two endless drive 
system 22. Each endless drive system 22 is made up of 
a number of endless drive sections 24 which are joined 
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together by cable connector sections 26 in a closed loop 
to form the endless drive systems 22. Tractor 20 in 
cludes the necessary power source and controls to per 
mit endless drive systems 22 to propel the tractor over 
terrain as desired. 
Each endless drive system 12 passes about a number 

of wheels including end wheels 28, and idler wheels or 
rollers 29. While FIG. 1 depicts three idler wheels 29 on 
each side of tractor 20, the number of central wheels 
utilizeddepends uponthesizeofthetractor,thesizeof 
the wheels, and the size of the endless drive system 22. 
Atleastoneofthewheels?and?foreachendless 
drive system 22 oftractor 20 is powered by an engine or 
other suitable power source. 

FIG. 2 depicts a number of endless drive sections 24a 
joined together by a number of cable connector sections 
26ainaccordancewitha?rstembodimcntofthepres 
our invention. For clarity and to permit showing of 
detail, in FIG. 2 the cable connector section 26a which 
would connect the front endless drive section 24a to the 
sectionuainfrontofithasbeenomittedlnpractice, 
several endless drive sections 24a and cable connector 
sections 26a would be utilized to form an endless drive 
system. Each endless drive section 24a is formed of a 
rigid frame which includes a substantially closed shoe 
portion 30a having ?rst and second side edges, ?rst and 
second substantially closed side walls 32a extending 
fromthe?rstandsecondsideedgesoftheshoe portion 
30a and sloping inwardly therefrom toward the center 
of the endless drive system, and closed central surface 
34ajoiningthe?rstandsecondsidewalls32a. Shoe 
portion 30a, the two side walls 32a, and central surface 
340. thus de?ne a chamber 36 open at its front and rear 
end faces. 
Each contiguous pair of endless drive sections 24a is 

coupled together by a cable connector section 26a. 
Thus, each cable connector section 26a is fastened, for 
example by a ?rst pair of bolt and nut fasteners 38, to the 
shoeportion30aofone endless drive sectionzllaandby 
asecondpairofboltandnutfastenersllltotheshoe 
portion 30a of the adjacent endless drive section 24a. 
Accordingly. the plurality of endless drive sections 24a 
is joined together by the like plurality of cable connec 
tor sections 26a to form an endless drive system. 
As depicted in FIGS. 1 and 2, the sloping side walls 

32a of each endless drive section 24 preferably taper 
inwardly from a wider dimension along the lower edges 
thereof at shoe portion 30a to a narrower dimension at 
central surface34a.Thistaperaidsinthe?exing ofthe 
endless drive system as it moves about ead wheels 28. 
AsalsodepictedinFIG.2,eachendlessdrivesection 
24a is preferably provided with a tread member 42 
which might include a grouser 43 and which is fastened 
to shoe portion 30. Further, wear pads 44 are preferable 
fastened to the sloping side walls 32a, and wear pad 46 
is preferably fastened to central surface 34a. These wear 
pads might be formed of rubber such as 80 durometer 
rubber with a steel contact plate on the surface abutting 
thesidewalls32aandthecentralsurface34a'l‘hus, 
typicalwearpads-?and46mightbeoneinchof80 
durometer rubber on a one-fourth inch steel plate. A] 
ternatively, the wear pads could be a synthetic material, 
for example a polyurethane or other plastic, or for haz 
ardoua use such as on a fire ?ghting vehicle the wear 
padscouldbesteel. Thewearpads44and46canbe 
attached. for example, by means of bolts 4-! which pass 
through countersunk openings 50 in the wear pads and 
mate with nuts 52 or with threaded openings in the 
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4 
walls32aandsurface34a'I'hewearpads44and46and 
the tread members 42 prolong the life of the endless 
drive sections, in that when the wear pads or tread 
members are worn, their replacement renews the end 
less drive sections. 

In the embodiment depicted in FIG. 2. each cable 
connector section 26a includes two cable clamps 54a 
with a plurality of multistrand cables 56a extending 
between them. The two cable clamps 54a and the cables 
56a are encased within resilient housing 58a which, for 
example, can be rubber. One end of each cable connec 
tor section 26a is fastened to a ?rst endless drive section 
24a by bolt and nut fasteners 38, with the bolts passing 
through the shoe portion 30a of that section 24a, 
through rubber housing 58a, and through a ?rst one of 
the cable clamps 54a. The second end of each cable 
connector section 26a is connected to the adjacent end 
less drive section 24a by bolt and nut fasteners 40, with 
the bolts passing through the shoe portion 30a of that 
section 16s. through rubber housing 58a, and through 
the second cable clamp 54a. 
Rubber housing 38a can be molded about the two 

cable clamps 54a and cables 56s, with the openings for 
pamage of the bolts of bolt and nut fasteners 38 and 40 
formed during the molding process. Such technique 
?rmly grips the cables. Cable clamps 54a ?t tightly 
about the ends of cables 56a to hold the cables rigidly. 

Endless drive sections 24 and cable connector sec 
tions 26 can take any of several con?gurations. FIG. 2 
depicts each of these as truncated triangular sections, 
with cable connector sections 26a being slightly nar 
rowerthantheopenchamber36sothatasmallspace 
existsoneachsideofcableconnectorsectionsmto 
enable any dirt or other foreign objects which might 
entertofall freelyfromopenchamber36astheendless 
drive system operates. 
FIGS. 3 through 7 illustrate a number of alternative 

embodiments of endless drive sections 24 and of cable 
connector sections 26, although additional alternative 
embodiments are also possible within the scope of the 
present invention. FIG. 3 depicts endless drive section 
241: of a triangular shape and cable connector section 
26b of rectangular shape. FIG. 4 depicts endless drive 
section?cofatruncatedtriangularshapesimilarto 
that of sections 240. of FIG. 2, but shows cable connec 
tor section 26c of a low rectangular shape, just suf?cient 
to fully encase the cable clamps and the cables. FIG. 5 
depicts ' endlessdrivesectionmwithatri 
angular cable connector section 26d ?tting snugly 
against the inner surfaces of the sloping side walls 32d. 
Triangularcableconnectorsectionz??llsmostofthe 
chamber 36 of endless drive section 24d, having only 
enough room beneath the central surface 34d for the 
bolt and nut fasteners 38 and 40. The rubber portion of 
cable connector section 26d is preferably provided with 
one or more holes 60 to increase the ?exibility of the 
cable connector section. FIG. 6 depicts an endless drive 
sectionldewithslopingsidewalls?ejoinedby 
roundedorcurvedcentralsurfaceMe.FIG.6also 
depicts a truncated triangular cable connector section 
26c having a hole 62 therethrough to increase ?exibility. 
FIG. 6 also depicts the bolt and nut fasteners 38 as 
including washers?toincreasetheareaofcontact on 
theuppersurfaceoftherubberhousing$8e.FIG.7 
depicts endless drivesectimi Mfofa generally trun 
csted triangular shape but with the shoe portion 30f 
thereof extending beyond the sloping side walls 32f 
thereof to provide flanges 66. Rubber wear pads are 
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fastened to side walls 32f and abut against the flanges 66. 
If desired, the rubber housings 58f or the side wall wear 
pads44canbecontouredtcincludean'bsothatasthe 
endless drive sections curve around end wheels 28, the 
ribs ?ll any voids between the side walls 32 of adjacent 
drive sections 24, providing a substantially smooth sur 
face. Rubber wear pads, such as pads 44 and 46 ofFIG. 
2, can be utilized with any of the endless drive sections 
of FIGS. 3 through 6 as well. It is thus seen that the 
endless drive sections and the cable connector sections 
can have any of numerous con?gurations in accordance 
with the present invention, some of which are depicted 
in detail in FIGS. 2-7. 

Likewise, the cable clamps 54 and cables 56 can have 
any of several con?gurations. FIG. 8 depicts two cable 
clamps, each formed of two halves 54b, held together 
by bolt and nut fasteners 55, with one cable clamp being 
on each end of each of a plurality of cables 56b. Each 
cable clamp half54bhas anumberofrecessesonits 
interior surface for receipt of the cables. 
FIG. 9 depicts a cable 56c having a spherical retain 

ing member or button 700 on each end. FIG. 10 depicts 
a corresponding cable clamp half 54c having in its inte 
rior surface a number of recesses, each of which in 
cludes a channel opening 67c and terminates in a hemi 
spherical recess 68c so that when two cable clamp 
halves54careclampedontheendsofasetofcables 
560, the spherical retaining members 70c are ?rmly 
gripped within the recesses 68c of the two cable halves 
54ctoretainthecables56cwithinthecableclamp. 
Spherical retaining members 70c can move within the 
hemispherical recesses 68c to align cables 56c and the 
cable clamping system as required. 
FIGS. 11 and 12 depict an alternative form of cable 

56d andcableclamphalf54d. Each cable56d hasa 
retaining member or button 70d encircling each end, 
andeachcableclamphalf?dhasarecessonitsinterior 
surface, including a channel opening 67d and terminat 
ing hemispherical recess 68d for gripping the retaining 
members 70d. 
FIGS. 13, 14, and 15 depict a further embodiment of 

cable 56c and cable clamp halves 54c. Each cable 56c 
has an annular retaining member or button 70c encir 
cling the cable adjacent each end thereof. The cable 
clamp halves 54c have recesses 67c in the form of chan 
nel openings passing therethrough so that, as depicted 
in FIG. 14, each cable 56o extends completely through 
the clamp, with retaining members ‘We outside the 
clamp but preventing the cables 56c from being pulled 
from the clamp. In addition to retaining the cables 
within the cable clamps, the retaining members 70c, 
70d, and 70e prevent expanding, fraying, or unwinding 
of the cable ends. 
FIG. 16 depicts another preferred form of cable 56f 

having retaining members or buttons 70f on each end. 
Each retaining member 70f is a mild steel cylinder, 
tapered on its inner end, which is slipped over the end 
of cable 56f and squeezed or swaged to fit tightly over 
the cable end. The mating cable clamp halves 54f, de 
picted in FIG. 17, have recesses 67f to receive and 
retain members 70f. The mild steel retaining members 
70f are suf?ciently deformable that recesses 67f can be 
formed as cable clamp halves 54f are molded, rather 
than by machining. Retaining members 70f are of a 
length that results in only a short portion of cable 56f 
being exposed, for example about one inch. The taper of 
the inner ends of retaining members 70f acting on the 
corresponding ends of recesses 67f causes the retaining 
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6 
members to semen: tightly clamped around cables 56f 
as force is exerted on the cables during operation. 
Each cable clamp half54 has a ?rst set ofopenings 72 

therethrough for bolt and nut fasteners 55, which fasten 
the cable clamp halves together about the ends of the 
cables 56, and a second set of openings 74 for bolt and 
nut fasteners 38 and 40. Alternatively, the lower cable 
clamp halves 54 can be cast or otherwise formed as a 
part of contact surface 30 with openings 72 there 
through. 
The cable clamps 54 and cables 56 of FIGS. 8-17 can 

be encased within a resilient housing 58 as depicted in 
FIGS. 2-7. Alternatively, the endless drive sections 24 
can be joined by cable connector sections formed only 
by cable clamps 54 and cables 56, with no resilient hous 
ing. Thus, for example, each cable connector section 
can be formed of cable clamps and cables of the type 
depicted in FIG. 8 or FIG. 14. The cables 56b or 56c 
can be bare or can be coated with rubber or other resil 
ient material, as desired. 
As can be seen from FIGS. 2 through 7, the endless 

drive sections have sloping side walls 32 and so their 
width varies from a maximum at the shoe portion 30 to 
a minimum at the central surface 34. FIGS. 18 and 19 
depict a wheel 28’ suitable for use as a drive wheel in an 
endless drive system in accordance with the present 
invention. Wheel 28' includes ?rst and second side por 
tions 76, each of which can have a substantially ?at 
exterior surface 78 and an interior surface 80 sloped at 
an angle to match the angle of the sloping side walls of 
the endless drive sections 24. Central portion 82 con 
nects the two side portions 76 of wheel 28’. As can be 
seen particularly from FIG. 19, the sloped interior sur 
faces 80 are formed of a number of wedges, each wedge 
being shaped to match the corresponding side wall of 
the endless drive sections that are to be utilized with the 
wheel 28'. Thus, the embodiment of wheel 28' depicted 
in FIGS. 18 and 19 has a number of wedges 84 of a 
truncated triangular shape, matching the truncated tri 
angular shape of the side surfaces of endless drive sec 
tions 24a of FIG. 2. Endless drive sections 24b and 24d 
of FIGS. 3 and 5 require wheels having triangular 
wedges. The number of wedges 84, as well as the shape 
and size of those wedges, is determined by the central 
angle of the endless drive section and the dimensions of 
the endless drive section side walls. Typically, wheel 
28’ might have a diameter in the order of about 36 
inches or about 48 inches. If only one end wheel 28 is a 
drive wheel, the other end wheel can be rounded to 
receive the endless drive sections rather than being 
con?gured like drive wheel 28' of FIGS. 18 and 19. 
Likewise, idler wheels 29 need not be con?gured like 
drive wheel 28' but instead can be rounded. Alterna 
tively, idler wheels 29 could be smaller and positioned 
at points to support the endless drive sections 24 in 
straight upper and lower runs. 
FIG. 20 depicts an endless drive system for very light 

duty such as a light duty vehicle or an endless con 
veyor. The cables 56g and the cable clamps 54g are 
fastened by bolt and nut fasteners 38 directly to the shoe 
portion 30g. Thus, the endless drive sections 24g do not 
have side walls or central surfaces, and the cable con 
nector sections 26g do not have rubber housings. The 
cables 56g can be bare or can be coated with rubber or 
other suitable material, depending upon the environ 
ment in which the endless drive system is to be used. 
For heavy duty use, cables 56 are preferably steel 

cables. For light duty, other materials can be used, for 
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example, nylon or other high strength, light weight 
cord. Likewise, while the drawings have shown the 
cableconnectorsections26ashavingdiscretepiecesof 
cable, continuous cables extending the entire length of 
the endless drive system and fastened by the cable 
clamps 54 to each endless drive section 24 could be 
utilized.WhenusedonatractorasshowninFlGS. 1 
and 28, preferably the cable members are long enough 
to provide a space of about one inch between adjacent 
endless drive sections. 
A further embodiment ofthe invention can be seen in 

FIGS. 21 through 23. FIG. 21 is a side elevational view 
of a series of endless drive sections 101 jo'med together 
by connector sections 103. As seen in FIG. 22 each 
drive section includes a grouser bar 105 having a por 
tion 107 extending laterally beyond the closed shoe 
portion 109. Grouser bar 105 has a boss plate 111 
formed integrally therewith, and boss plate 111 has 
grooves 113 formed therein, extending in the longitudi 
nal direction of the overall endless drive system. The 
closedshoeportionlmismadeintheformofanA 
frame including ?rst and second trapezoidal side walls 
115, which slope inwardly toward the center of the 
endless drive section, and cable clamp bar 117. Cable 
clamp bar 117 has grooves 119 formed therein which 
cooperate with grooves 113 in boss plate 111 to clamp 
the cables of connector sections 103 therebetween. 
Cable clamp bar 117 has apertures to receive nut and 
bolt arrangements 121 for clamping boss plate 111 to 
cable clamp bar 117 to hold the clamp connector sec 
tion 103. Cables 56f of FIG. 16 are particularly suited 
for use with cable clamp bar 117 and boss plate 111. 

Later-ally extending portion 107 has holes 123 there 
through to allow dirt to fall away so that it does not 
interfere with the working of the apparatus. The endless 
drive sections 101 are provided with wear pads 125 and 
127. 
AsseeninFIG. 24,drive wheel 140canbemadeof 

side portions 142 each including a plurality of wedge 
shaped sectors 146 with rounded bars 148 between adja 
cent sectors 146. The rounded bars 148 inter?t between 
the adjacent endless drive sections 101 to provide posi 
tive ent therewith for driving the endless drive 
system from the drive wheel 140. As can be appreciated 
from FIGS. 22 and 24, the laterally extending portions 
107 of a plurality of sections 101 form a side rail on 
which the peripheral edges of side portions 142 of 
wheel 140 and similar idler wheels rest, improving the 
weight distribution of the drive wheel and idler wheels 
on the endless drive sections. As seen particularly in 
FIG. 23, the wear pads 127 are preferably made to lap 
over two adjacent drive sections 101. 
FIGS. 25 and 26 depict respectively an embodiment 

of an endless drive section 150 having drive pins 152 
extendingfromthetopthereofandanembodimentofa 
drive wheel 154 having spaced recesses 156 to receive 
the drive pins 152 to provide positive engagement be 
tween wheel 154 and sections 150. 
FIG. 27 discloses a further embodiment of the inven 

tion in which an endless drive section 160 has a concave 
drive surface 162. Preferably surface 162 is made up of 
flat surfaces 164 and 166 which meet at an obtuse angle. 
In this embodiment the drive wheel 168 has a convex 
outer pro?le adapted to cooperate with the concave 
drive surface 162 of the drive section. The ?at surfaces 
164 and 166 are provided with wear pads 170, and the 
endless drive sections 160 are joined to adjacent sec 
tions by connector sections 172. 

15 

20 

25 

45 

50 

55 

60 

65 

8 
FIG. 28 shows a tool which is particularly useful 

with the embodiment of FIG. 26, but may also be used 
with the other embodiments. A V-shaped scraper blade 
173 is supported by a bracket 174 which can be af?xed 
tothesideofthetractorortosomeothersupporting 
surface to scrape dirt or other foreign material from the 
surfaces 164 and 166 to prevent such foreign material 
from abrading or in other ways interfering with the 
operation of the endless drive system. 

FIG. 29 shows a tractor 180 equipped with endless 
drive systems according to another embodiment of the 
invention. In this case. the grouser bars 182 are pro 
vided in the shape of a chevron, with the convex angle 
pointing toward the forward direction of motion of the 
tractor. 'I‘hus,asthegrouserbars 182ofanendlessdrive 
system turn around a forward wheel 184, the apex ofthe 
chevron digs into ground 186 to enhance the traction of 
the endless drive system. 

Itisthusseenthatinaccordancewiththepresent 
invention an improved endless drive system is provided. 
Although the present invention has been described with 
reference to preferred embodiments, numerous rear 
rangements and alterations could be made, and still the 
result would be within the scope of the invention. 
What is claimed is: 
1. An endless drive system comprising: 
a plurality of endless drive sections each including a 

substantially closed shoe portion having ?rst and 
second side edges, ?rst and second substantially 
closed side walls extending from the ?rst and sec 
ond side edges of the shoe portion and sloping 
inwardly therefrom toward the center of the end 
less drive section, and a central surface joining the 
?rst and second side walls to de?ne therewith and 
withtheshoeportionachamberopenatitsend 
faces; and 

a like plurality of cable connector sections, each in 
cluding at least one cable member and means to 
attach one end of the cable connector section to the 
shoe portion of a ?rst one of the endless drive 
sections and the other end of the cable connector 
section to the shoe portion of a second one of the 
endless drive sections, such attachments being 
within the chambers of the endless drive sections, 
to cause the plurality of cable connector sections to 
join the plurality of endless drive sections in a 
closed loop a an endless drive system. 

2.Anendlessdrivesystemasclaimedinclaim lin 
which each endless drive section further includes a pair 
ofwearpadaandmeanstoattachonewearpad toeach 
side wall. 
3.Anendlessdrivesystemasclaimedinclaim2in 

which said wear pads are polyurethane. 
4. Anendlessdrivesystemasclaimedinclaimlin 

which each endless drive section further includes a 
tread member attached to the shoe portion thereof. 
5.Anendlessdrivesystemasclaimedinclaim4in 

which each tread member includes a grouser. 
6.Anendlessdrivesystemasclaimedinclaim1in 

which each cable connector section attaching means 
comprises a ?rst cable clamp fastened to each cable 
member of the cable connector section, a second cable 
clamp fastened to each cable member of the cable con 
nector section, means for fatening the ?rst cable clamp 
to the shoe portion of the ?rst one of the endless drive 
sections and means for fastening the second cable clamp 
totheshoeportionofthesecondoneoftheendless 
drive sections. 
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7. An endless drive system as claimed in claim 6 in 

which each cable clamp comprises a pair of cable clamp 
halves and means for fastening the pair of cable clamp 
halves together on the corresponding cable members. 

8. An endless drive system as claimed in claim 7 in 
which each cable clamp halfincludes at least one recess 
for receipt of the at least one cable member. 
9.Anendlessdrivesystemasclaimedinclaim8in 

which each cable member is a discrete cable piece ex 
tending from the ?rst cable clamp to the second cable 
clamp. 

10. An endless drive system as claimed in claim 9 in 
which each cable piece has a retaining member on each 
end thereof. 

11. An endless drive system as claimed in claim 10 in 
which the cable clamp recesses are shaped to permit 
passage of the cable members through the cable clamp 
and the retaining members are positioned outside the 
cable clamp to prevent the cable from pulling out of the 
cable clamps. 

12. An endless drive system as claimed in claim 10 in 
which the cable clamp recesses are shaped to receive 
and retain the retaining members within the cable 
clamp. 

13. An endless drive system as claimed in claim 12 in 
which the retaining members are spherical. 

14. Anendlessdrivesystemasclaimedinclaim 12in 
which the retaining members are cylindrical members 
swaged onto the cable ends. 

15. An endless drive system as claimed in claim 1 in 
which each cable member includes a multi-strand cable. 

16. An endless drive system as claimed in claim 15 in 
which each multi-strand cable is covered by a resilient 
coating to prevent foreign objects from reaching the 
cable strands. 

17. An endless drive system as claimed in claim 16 in 
which the resilient coating is rubber. 

18. An endless drive system as claimed in claim 1 in 
which each cable connector section further includes a 
resilient housing encssing the at least one cable and the 
attaching means. 

19. An endless drive system as claimed in claim 18 in 
which the housing is spaced from the side walls and the 
central surface to permit foreign objects to fall there 
from. 

10. An endless drive system as claimed in claim 18 in 
which each housing has an opening therethrough to 
increase ?exibility. 

21. An endless drive system as claimed in claim 18 in 
which the resilient housings are rubber. 

22. An endless drive system as claimed in claim 1 
further comprising a drive wheel including: 
an axle-like central portion; and 
?rst and second side portions, each side portion hav 

ing an exterior surface with a periphery and having 
an interior surface formed of a plurality of wheel 
drive sectors, each wheel drive sector having a ?rst 
end adjacent and connected to the periphery of the 
associated side portion exterior surface and sloping 
inwardly to a second end adjacent and connected 
tooneendofsaidcentral portiontocausesaid 
centralportiontoconnectsaid?rstandsecondside 
portions, the slopes of said wheel drive sectors 
substantially matching the slopes of said endless 
drive section side walls; said closed loop looping 
about said drive wheel with at least some of the 
endless drive sections contacting at least some of 
the wheel drive sectors. 

15 

25 

35 

45 

55 

60 

65 

. 10 

23. An endless drive section as claimed in claim 22 in 
which each wheel drive sector is wedge-shaped with 
the wedge wide end adjacent and connected to the 
periphery of the associated side portion exterior surface 
and the narrow end adjacent and connected to the cen 
tral portion. 

24. An endless drive section as claimed in claim 23 in 
which each wedge-shaped wheel drive sector has a 
truncated triangular shape. 

25. An endless drive system as claimed in claim 1 in 
which said cable member has sullicient length to pro 
vide a space of about one inch between shoe portions of 
adjacent endless drive sections. 

26. An endless drive system as claimed in claim 25 in 
which each endless drive section further includes ?rst 
and second side walls extending from the ?rst and sec 
ond side edges of the shoe portion and sloping inwardly 
therefrom and means joining said side walls at the cen 
ter of the endless drive system. 

27. An endless drive system as claimed in claim 26 in 
which said means to attach one end of the cable connec 
tor sections to the shoe portion of one endless drive 
section is a cable clamp bar integral with said ?rst and 
second side walls. 

28. An endless drive system as claimed in claim 27 in 
which said cable clamp bar and said shoe portion have 
opposed complementary grooves to receive said cable 
member. 

29. Anendlessdrivesystemasclaimedinclaiml?n 
which said ?rst and second side walls are trapezoidal. 

30. An endless drive system as claimed in claim 1 in 
which each of said endless drive sections includes a 
grouser bar having a portion extending laterally beyond 
the closed shoe portion. 

31. An endless drive system as claimed in claim 30 in 
which said grouser bar is V-shaped. 

32. An endless drive system as claimed in claim 3-0 in 
which said grouser bar has holes therethrough in the 
portion thereof extending laterally beyond the closed 
shoe portion to permit the escape of dirt and debris. 

33. An endless drive system as claimed in claim 30 in 
which each endless drive section further includes wear 
pads for the laterally extending portions of said grouser 
bars and means for attaching said wear pads to said 
portions. 

34. An endless drive system as claimed in claim 33 in 
which said wear pads are polyurethane. 

35. An endless drive system as claimed in claim 33 in 
which at least a portion of at least some of said wear 
pads extends longitudinally to lap onto the grouser bar 
portion of an adjacent endless drive section. 

36. A drive wheel for an endless drive system in 
which the endless drive system includes a plurality of 
endless drive sections [each including a substantially 
closed shoe portion having ?rst and second side faces 
which sections are] linked to adjacent sections to form 
[a gap] gaps therebetween, said drive wheel compris 
ing ?rst and second side portions and axle means joining 
said ?rst and second side portions, each side portion 
including a plurality of wedge-shaped sectors and ridge 
means between said sectors adapted to ?t into [a gap] 
said gaps between [adjacent] said endless drive sec 
tions [in an] ofsar'ti endless drive system trained over 
said drive wheel. 

37. A drive wheel as claimed in claim 36 in which said 
ridge means are rounded bars. 

38. A drive wheel as claimed in claim 36 in which said 
sectors are flat trapezoids and said ridge means are 
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formed by joined adjacent edges of said trapezoidal 
sectors. 
39.Adrivewheelaaclaimedinclaim36inwhichsaid 

sectors are ?at trapezoids and said ridge means are 
rounded bars located at intersections of adjacent trape 
zoidal sectors. 

40. A drive wheel for an endless drive system in which 
the endlm drive system includa a plurality of endless drive 
sections connected in such a way that gaps are formed 
therebetween. said drive wheel comprising: 

an axle-like central portion; and 
?rst and second side portions. each side portion hav 

ing an exterior surface with a periphery and having 
an interior surface formed of a plurality of wheel 
drive sectors with ridge means therebetween, each 
wheel drive sector having a ?rst end adjacent and 
connectodtotheperipheryoftheasaociatedside 
portion exterior surface and sloping inwardly to a 
second end adjacent and connected to one end of 
said central portion to cause said central portion to 
connect said ?rst and second side portions each 
wheel drive sector adapted to engage said endless drive 
sections of said endless drive system. and each ridge 
means adapted to ?t into said gaps between endless 
drive sections. 

41. A drive wheel as claimed in claim 40 in which 
each wheel drive sector is wedgeeshaped with the 
wedge wide end adjacent and connected to the periph 
ery of the associated side portion exterior surface and 
thenarrowendadjacentandconnectedtothecentral 
portion. 

42. A drive wheel as claimed in claim 41 in which 
each wedge-shaped wheel drive sector has a truncated 
triangular shape. 

43. A drive wheel as claimed in claim 40 [further 
comprising] in which said ridge means comprise ridge 
members extending from the peripheries of the side 
portions to said central portion between adjacent ones 
of said wheel drive sectors. 

44. A drive wheel as claimed in claim 40 in which said 
central portion includes a plurality of recesses for re 
ceiving drive pins from said endless drive sections to 
provide positive drive engagement between said drive 
wheel and [the] said endless drive sections. 

45. An endless track drive system fbr a tracked vehicle 
comprising: 

a plurality of drive sections. each said drive section in 
cluding a base portion and at least one lateral poly 
meric ?'ictional drive face extending from said base 
portion ?rr driving said drive section‘ and 

at least one connector section connecting a pair of said 
drive sections to one another to form an endless vehicle 
track. each said connector section having a first end 
and a second end. said ?rst and second ends being 
connected to respective ones of said pair of said drive 
sections. 

46. An endless track drive system as claimed in claim 45, 
said at least one lateral polymeric frictional drive face 
sloping inwardly from said base portion. 

47. An endless noel; drive system as claimed in claim 45. 
said at least one lateral polymeric frictional drive face 
sloping outwardly from said base portion. 

48. An endless truck drive system for a tracked vehicle 
comprising: 

a plurality of drive sections. each said drive section in 
cluding a base portion and at least one lateral poly 
men'c ?r'ctional drive face extending ?'om said base 
portion for driving said drive section; and 
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a plurality of connector sections connecting said drive 

sections to one another to form an endless vehicle 
track. each said connector section having a first end 
and a second end. said ?rst and second ends being 
connected to respective ones of an adjacent pair of said 
drive sections. 

49. An endlm track drive system as claimed in claim 48. 
said at least one lateral polymeric frictional drive face 
sloping inwardly ?'om said base portion. 

50. An endless track drive system as claimed in claim 48. 
said at least one lateral polymeric frictional drive face 
sloping outwardly from said base portion. 

51. An endlas track drive system as claimed in claim 48, 
each connector including at least one cable member. 

52. An endless track drive system as claimed in claim 51. 
each cable member of each connector section being inte 
grally formed with a cable member of each adjacent con 
nector section to provide at least one continuous cable 
joining the plurality of drive sections to one another to form 
said endless vehicle track. 

53. An endless track drive system jirr a tracked vehicle 
comprising: 
a plurality of drive sections. each said drive section in 

cluding a base portion and at least two lateral poly 
meric frictional drive faces sloping inwardly from said 
base portion jbr driving said drive section; and 

at least one connector section connecting a pair of said 
drive sections to one another to form an endless vehicle 
track. each said connector section having a ?rst end 
and a second end, said first and second ends being 
connected to respective ones of said pair of said drive 
sections. 

54. An endlas track drive system as claimed in claim 53. 
each said drive section including at least two side wall 
portions sloping inwardly ?orn said base portion. said at 
least two lateral polymeric frictional drive faces being sup 
ported by said at least two side wallportions. 

55. An endless track drive system as claimed in claim 53. 
at least one of said drive sections having a triangular trans 
verse cross-section. 

56. An endless track drive system ascloimed in claim .53. 
at least one of said drive sections having a truncated triang 
ular transverse cross-section 
5 7. An endless track drive system as claimed in claim 53. 

at least one of said drive sections having a rounded-of 
truncated triangular transverse cross-section. 

58. An endless track drive system as claimed in claim 53, 
said base portion extending beyond said inwardly sloping 
side walls to form ?anges. 

59. An endles track drive system as claimed in claim 58. 
raid?anges including holes jbr permitting escape of debris. 

60. An endless track drive system as claimed in claim 53. 
comprising a plurality of connector sections connecting said 
drive sections to one another to form an endless vehicle 
track. each said connector connecting an adjacent pair of 
said drive sections. 

61. An endless track drive system for a tracked vehicle 
comprising: 

a plurality of drive sections. each said drive section in 
cluding a base portion and at least one lateral poly 
mericfrl'ctional drive face sloping outwardly from said 
base portion for driving said drive section.- and 

at least one connector section connecting a pair of said 
drive sections to one another to form an endless vehicle 
track. each said connector section having a first end 
and a second end. said first and second ends being 
connected to respective ones of said pair of said drive 
sections. 
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62. An endless track drive ust‘ern for a tracked vehicle 
comprising: 
a plurality of drive sections. each said drive section in 

cluding a base portion and at least two lateral poly 
meric ?st-tional drive faces sloping outwardly ?om 
said base portion for driving said drive section; and 

at least one connector section connecting a pair of said 
drive sections to one another to form an endless vehicle 
track. each said connector section having a ?rst end 
and a second end. saidfirst and second ends being 
connected to respective ones of said pair of said drive 
secn'ons . 

63. An endless track drive system as claimed in claim 62. 
each said drive section including at least two side wall 
portions sloping outwardly from said base portion. said at 
least two lateral polymeric frictional drive faces being sup 
ported by said at least two side wall portions. 

64. An endles track drive system for a tracked vehicle 
comprising: 

a plurality of drive sections. each said drive section in 
cluding a base portion and at least two lateral poly 
meric frictional drive faces sloping inwardly toward 
one another from said base portion for driving said 
drive section, said base portion including a medial 
portion between said sloping drive faces and ?rst and 
second ?anges extending beyond said sloping drive 
faces; and 

at least one connector section connecting a pair of said 
drive sections to one another to form an endless vehicle 
track, each said connector section having a ?rst end 
and a second end, said ?rst and second ends being 
connected to respective ones of said pair of said drive 
sections. 

65. An endless track drive system as claimed in claim 64, 
said first and second ?anges including holes for permitting 
escape of debris. 

66. An endless track drive system for a tracked vehicle 
comprising: 
a plurality of drive sections. each said drive section in 

cluding a base portion and at least two lateral poly 
meric frictional drive faces sloping inwardlv?om said 
base portion for driving said drive section; 

at least one connector section connecting a pair of said 
drive sections to one another to form an endlem' vehicle 
track, each said connector section having a first end 
and a second end, said first and second ends being 
connected to respective ones of said pair of said drive 
sections: and 

a drive wheel for driving said endless vehicle track. said 
drive wheel comprising at least two lateral frictional 
drive surfaces for engaging with the at least two lateral 
polymeric functional drive faca of each said drive 
section. 

67. An endless track drive system for a tracked vehicle 
comprising: 
a plurality of drive sections. each said drive section in 

cluding a base portion and at least two lateral poly 
meric frictional drive faces sloping in wardly?om said 
base portion for driving said drive section; 

at least one connector section connecting a pair of said 
drive sections to one another to form an endless vehicle 
track, each said connector section having a ?rst end 
and a second end. said first and second ends being 
connected to respective ones of said pair of said drive 
sections.‘ and 

a drive wheel for driving said endless vehicle track. said 
drive wheel including a plurality of lateral frictional 
drive surfaces. said lateral frictional drive surfaces 
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being shaped to substantially match the shape of said 
lateral polymeric frictional drive faces of said drive 
sections. 

68. An endless track drive system as claimed in claim 6 7. 
comprising a plurality of connector sections connecting said 
drive sections to one another to fbrm an endless vehicle 
track. each said connector section connecting an adjacent 
pair of said drive sections. 

69. An endless track drive system as claimed in claim 6 7. 
wherein when said drive wheel is driving said endless track. 
said base portions of said drive sections extend beyond the 
radial periphery of said drive wheel. 

70. An endless track drive system as claimed in claim 6 7, 
said drive wheel including ?rst and second side portions 
and an axle portion connecting said first and second side 
portions. and said axle portion of said drive wheel includ 
ing additional frictional drive sud'aces shaped to substan 
tially match and engage with another polymeric frictional 
drive face on each drive section. 

7]. An endless track drive system as claimed in claim 6 7. 
said drive wheel further comprising sprocket means ?rr 
?rrther driving said drive sections. 

72. An endless track drive system as claimed in claim 71. 
said sprocket means comprising rounded bars between 
adjacent lateral frictional drive surfaces of said drive 
wheel. which rounded bars inter?t between and engage 
with said drive sections of said endless track drive system. 

73. An endless track drive system as claimed in claim 71, 
said drive wheel including ?rst and second side portions 
and an axle portion connecting said ?rst and second side 
portions, and said sprocket means comprising recesses in 
said axle portion which engage with drive pins extending 
from said drive sections of said endless track drive system. 

74. An endless track drive system for a tracked vehicle 
comprising: 
a plurality of drive sections. each said drive section in 

cluding a base portion and at least two lateral poly 
meric frictional drive faces sloping outwardly from 
said base portion for driving said drive section: 

at least one connector section connecting a pair of said 
drive sections to one another to ?rrm an endless vehicle 
track. each said connector section having a first end 
and a second end, said ?rst and second ends being 
connected to respective ones of said pair of said drive 
sections.’ and 

a drive wheel for driving said endless vehicle track. said 
drive wheel including at least two frictional drive 
surfaces for engaging with said at least two lateral 
polymeric frictional drive faces of each said drive 
section. 

75. An endless track drive system for a tracked vehicle 
comprising. 
a plurality of drive sections. each drive section including 

a base portion and at least two lateral polymeric fric 
tional drive faces sloping outwardly from said base 
portion fbr driving said drive section: 

at least one connector section connecting a pair of said 
drive sections to one another to ?rrm an endless vehicle 
track. each said connector section having a first end 
and a second end. said ?rst and second ends being 
connected to respective ones of said pair of said drive 
sections; and 

a drive wheel for driving said endless vehicle track. said 
drive wheel including a plurality of lateral frictional 
drive surfaces. said lateral frictional drive surfaces 
being shaped to substantially match the shape of said 
lateral polymeric frictional drive faces of said drive 
sections. 
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76. An endless track drive system as claimed in claim 75. 
comprising a plurality of connector sections connecting said 
drive sections to one another to form an endless vehicle 
track. each said connector section connecting an adjacent 
pair of said drive sections. 

77. An endlm track drive system as claimed in claim 75. 
wherein when said drive wheel is driving said endless vehi 
cle track. said base portions of said drive sections extend 
beyond the radial periphery of said drive wheel. 

78. A sprocketless endless track drive system for a 
tracked vehicle comprising: 
a plurality of drive sections. each said drive section in 

cluding a base portion and at least two lateral poly 
meric frictional drive faces sloping inwardly from said 
base portion jbr sprocketlas frictional driving of said 
drive section; and 

at least one connector section connecting a pair of said 
drive sections to one another to form an endless vehicle 
track. each said connector section having a first end 
andasecondend, said?rstandsecondendsbeing 
connected to respective ones of said pair of said drive 
sections. 

79. An endless track drive system as claimed in claim 78, 
comprising a plurality of connector sections connecting said 
drive sections to one another to form an endless vehicle 
track. each said connector section connecting an adjacent 
pair of said drive sections. 

80. An endless track drive system comprising: 
a plurality of drive sections. each said drive section in 

cluding a base portion and at least two lateral poly 
meric frictional drive faces sloping inwardly from said 
base portion ?ir driving said drive section; and 

a plurality of cables connecting said drive sections to one 
another. each said cable having a ?rst end and a 
second end. said ?rst and second ends being connected 
to respective arm of adjacent pairs of drive sections to 
form an endless’ track. 

81. An endless track drive system as claimed in claim 80. 
further compridng retaining members on each of said ?rst 
and second cable ends. and ?rst and second cable clamps 
with first and second fastening means for connecting said 
retaining members to a drive section. 

82. An endless track drive system as claimed in claim 81. 
each said cable clamp comprising a pair of cable clamp 
halves with cooperating recesses for receiving at least one 
retaining member. 

83. An endless track drive system as claimed in claim 80. 
each said cable ?trther comprising a medial portion located 
between said first and second ends. said medial portion 
being encased in a polymeric material. 

84. An endlas track drive system as claimed in claim 80. 
?trther comprising retaining members on each of said first 
and second cable ends. and means for connecting the re 
taining members of each cable to rapective ones a an 
adjacent pair of drive sections. each said connecting means 
including ?rst and second cable clamps with ?rst and 
second fastening means, the ?rst cable clamp with the ?rst 
fastening means connecting the retaining member on said 
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85. An endless track drive system as claimed in claim 84. 

each said cable clamp comprising a pair of cable clamp 
halves with cooperating recesses for receiving at least one 
retaining member. 

86. An endless track drive system comprising: 
a plurality of drive sections. each said drive section in 

cluding a base portion and at least one lateral poly 
meric frictional drive face sloping inwardly from said 
base portion: 

a plurality of connector sections connecting said drive 
sections to one another to firm an endless track. each 
said connector section comprising at least one cable 
having a first end and a second end, a retaining mem 
ber on each of said ?rst and second ends. and means 
for connecting said retaining members to respective 
ones of an adjacent pair of drive sections to form an 
endless track,- and 

a drive wheel for driving said endlas track. said drive 
wheel including a plurality of lateral frictional drive 
surfacd. said lateral frictional drive surfaces being 
shaped to substantially match the shape of said lateral 
polymeric ?'ictional drive faces of said drive sections. 

87. An endless track drive system as claimed in claim 86. 
each said drive section including a base portion. at least two 
side wall portions sloping inwardly from said base portion, 
and at least two lateral polymeric frictional drive faces 
sloping inwardly from said base portion and supported by 
said at least two side wall portions. and said connecting 
means comprising ?rst and second cable clamps with first 
and second fastening means. the ?rst cable clamp with the 
?rst fastening means connecting the retaining member on 
said ?rst end of said at least one cable to one of said adia 
cent drive sections. and the second cable clamp with the 
second fastening means connecting the retaining member 
on said second end of said at least one cable to the other of 
said adjacent drive sections. 

88. An endless track drive system for a tracked vehicle 
comprising: 

a plurality of drive sections. each said drive section in 
cluding a base portion and at least two lateral poly 
meric frictional drive faces sloping inwardly from said 
base portion in a transverse direction with respect to 
said endless track drive system for driving said drive 
sections; 

at least one connector section connecting a pair of said 
drive sections to one another to?rrm an endless vehicle 
track. each said connector section having a first end 
and a second end. said ?rst and second ends being 
connected to respective ones of said pair of said drive 
sections: and 

a drive wheel for driving said endlem vehicle track. said 
drive wheel including at least two lateral frictional 
drive surfaces for engaging with said at least two lat 
eral polymeric frictional drive faces of each said drive 
section.‘ 

side edges of the drive faces of each said drive section 
sloping inwardly ?om said base portion with respect to 
a longitudinal direction of said endless track drive 
system so that the side edges of drive faces of drive 
sections which are in contact with the drive wheel are 
substantially parallel to the side edges of drive faces of 
adjacent drive sections thereby minimizing any gaps 
therebetween. 
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