TRACK SHOE ASSEMBLY FOR CONTI NUOUS TRACK VEHI CLES CROSS- REFERENCE TO
RELATED APPLI CATI ONS This application is related to, and clains priority
from Uniweaofsiabas Provi sional Application Serial No. @trasi®o/o5Besfil ed
26 April 2009, and United States Application Serial No. 12/650,296, filed
30 Decenber 2009, the disclosures of which are hereby incorporated by
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BACKGROUND OF THE | NVENTI ON Conti nuous track vehicles (also known as "track
| ayi ng" vehicles) are well known and wi dely used. The present invention
relates to such vehicles and has parti ctl ar applicability to mlitary
tanks. The construction of military tanks and their tracks is well known
and is described for exanple in Cory, U.S. Patent No. 4,765,694, Kent, U S
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BACKGROUND OF THE INVENTION
10 Continuous track vehicles (also known as “track laying” vehicles) are well
known and widely used. The present invention relates to such vehicles and has
particular applicability to military tanks. The construction of military tanks and
their tracks is well known and is described for example in Cory, U.S. Patent No.
4,765,694, Kent, U.S. Patent No. 6,080,493, Soucy et al, U.S. Patent No.
15 7,416,266, Gonzalez, U.S. Patent No. 7,445,299, and Touchet et al, U.S. Patent
No. 5,264,290, the disclosures of all of which are hereby incorporated by
reference.
Briefly, a military tank typically includes two tracks, one on each side of the
vehicle. Each track has a road-engaging side and an inner side which engages a
20  set of road wheels, as well as a drive sprocket at the forward or rearward end of
the vehicle, an idler wheel at the other end of the vehicle, and support rollers
along an upper reach of the track above the road wheels. The track itself is
formed of track shoe assemblies. Each assembly typically includes two track
shoes, spaced laterally from each other and separated by a center guide which
25 guides the track around the road wheels, drive sprocket, idler wheel and support
rollers. Each track shoe carries an elastomeric inwardly-facing road wheel pad
bonded to its inner face and an elastomeric outwardly-facing road pad removably
mounted to its outer face. The pads are generally rubber, although composite
pads have also been proposed for the road pad.



rollers. Each track shoe carries an elastoneric inwardly-facing road wheel
pad bonded to its inner face and an el astoneric outwardly-facing road pad
renovabl ywooomiesi8o its outer face. The pads are gener aCiryusealolos23ss

al t hough conposite pads have al so been proposed for the road pad. Each track
shoe assenbly also includes two pin assenblies extending laterally across
and beyond the track shoe assenbly. The pin assenblies hold the two track
shoes of each shoe assenbly together in alignnent with each other, and the
ends of pin assenblies of adjacent shoe assenblies are connected by end
connectors. In one nodern arrangenent, {he center guide is nmounted on the
pi n assenblies of adjacent shoe assenblies, so that a projection part of
the center guide straddles adjacent shoe assenblies rat her than being

centered between_ the track shoes si.n shoe asserrbl . Altho h net al
bushi ngs have. bEATERK FFd ASSBhY s dhaenBu o Rk e s

descri bed figfer@kadmbes Bid Yei @Y thelrank StRfceidseMbly. 3TRE ph 53&m6|@gg@|d

conti nuous track vehicles, such as mlitary tanks, have used
bushi ngs. | the awigi Irﬁ%ﬁQOQSaﬁk egeh tahee| ageem &Qeﬂﬁq{ 'Qs%'tgﬁ‘ﬁl%m Wit gaes a

hol | ow pin <5tHe|I h§nc§ QhE Bhd Gt 6|ﬁ' a§§€}‘ﬁt§he‘§r of 'd%iardé% stHE’Ser %Qélé?ﬁblletss ayei ght..

Mul tiple rubber bushings are bonded to the e | or of e pin. Bonding is
typi cal I5y prasigeted yyenchfeuactis mbl @negnadesn ra(ﬂ@b@ﬁ?m@hﬁs (tﬁet penipi auidadsd t hen

vul cani zi ngmwﬁtea%k{ﬁﬂpn;ré%s:e%ﬂ?f@?%%fjj é‘rﬁ@heggs(;%@ ?ott Bﬁ@ﬁon

literature is gener a one tra |ce seven
rubber "donearsof theecdrderdedide stratdlepiadjdoent elaath assemhadle§hm§hergihanrtgalrig)ur t een

hber, ous sl UpsGEED AR Qaa SRRl oy o Al sRES ASSHEN! BTG oL2
and spr ead H)Laihmgalhewe(kwehalslesd infrattoe-typmenjontheous hackovehicdss estdescrilsed or ced
Do, TP SRR IR LSRR 257 b " cRBTARR, PgEnes
forty vehicles, such as military tanks, have used rubber bushings.
In a military tank or the like, each pin assembly includes a hollow pin in the
form of a steel shaft drilled out to reduce its weight. Multiple rubber bushings are
bonded to the exterior of the pin. Bonding is typically produced by injection
15  molding the rubber onto the pin, and then vulcanizing the rubber. The number of
bushings shown in the patent literature is generally two: one for each track shoe.
In practice, seven rubber “donuts” are bonded to the pin for each track shoe,
giving fourteen rubber bushings for each pin assembly, in an arrangement similar
to Krotz, U.S. Patent No. 2,430,573. This arrangement allows the rubber to
20 compress and spread laterally (axially of the pin) when the pin assembly is forced
into the shoe assembly. The rubber conventionally has a nominal hardness of
about 75A on the Shore hardness scale before it is compressed by about forty
percent when pushed into the sleeve of the track shoe assembly. The force
required to push the pin into the shoe assembly requires a thirty- to fifty-ton
25 press. For many years, the art has taught that, “Such compression must be
sufficient so that there is no rotation between the bushing and the outer sleeve
portions or the pin upon bending of the track during use.” (Cory, U.S. Patent No.
4,840,438 at col. 2, lines 9-12). This arrangement insures that “relative rotation
therebetween [between the pin and the track shoe] along the length of the pin
30 assembly is controlled by elastic deformation of the resilient bushing.” (Id. at col.



percent when pushed into the sleeve of the track shoe assenbly. The force
required to push the pin into the shoe assenbly requires a thirty- to
fifty-torwpressi29H8r nany years, the art has taught thatrCT/tUSeak/0s36apressi on
must be sufficient so that there is no rotation between the bushing and the
outer sleeve portions or the pin upon bending of the track during use."
(Cory, U S Patent No. 4,840,438 at col. 2, lines 9-1 2). This arrangenent
insures that "relative rotation therebetween [between the pin and the track
shoe] along the Iength of the pin assenbly is controlled by elastic
deformation of the resilient bushing.” (1d. at col.13, lines 4 1-43).
Because the rubber bushings are bonded to the pin, there has been no need
to nachine the pin to close tolerances, and the pin nay have a variation in
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Cory, U.S. Patent No. 4,840,438, discloses that the extreme compression
required by the conventional compressed bushings creates assembly problems
and also “results in a greater resistance to the required bending during use and a

15 consequent greater power requirement for driving of the associated vehicle.” To
solve this problem, Cory molds and bonds the rubber bushing in situ to the pin
and to a pair of sleeve sections having a positioning flange which fits into a
groove in the associated track shoe when the bushing is compressed about 5%
and pressed into the shoe assembly. The flange and groove prevent rotation of

20  the pin assembly with respect to the shoe assembly, thereby insuring any relative
rotation of the pin and shoe is controlled by elastic deformation of the rubber.
Cory’s arrangement, however, adds considerable complexity and additional
manufacturing requirements, thereby substantially increasing the cost of the
track.

25 Particularly with heavy continuous track vehicles, such as military tanks,
the lifetime of the track is very short, frequently a few hundred miles of use.
When the track fails, the vehicle may become unusable. The failure of tank
tracks creates a huge financial cost and may cause logistical issues and
personnel safety issues. The problem is particularly acute with tanks of the size

30 of a Bradley Fighting Vehicle having a weight of greater than about twenty-five



and pressed into the shoe assenbly. The flange and groove prevent rotation
of the pin assenbly with respect to the shoe assenbly, thereby insuring any
rel ati ve wotatovasmief the pin and shoe is controlled by ecaatseaosdsfies nati on
of the rubber. Cory's arrangenent, however, adds consi derable conplexity
and addi ti onal manufacturing requirenents, thereby substantially increasing
the cost of the track. Particularly with heavy continuous track vehicles,
such as mlitary tanks, the lifetine of the track is very short, frequently
a few hundred mles of use. Wien the track fails, the vehicle nmay becone
unusabl e. The failure of tank tracks crgates a huge financial cost and may
cause | ogistical issues and personnel safety issues. The problemis
particularly acute with tanks of the size of a Bradl ey Fighting Vehicle
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10 track maintenance by either repair or replacement.”), or Kent, U.S. Patent No.
6,080,493, filed 1998 (“A complete set of tracks for a U.S. Army M-1 Abrams
tank can cost as much as $100,000.00 and may only last from 300 to 2000
miles.”).

The problems with track life are two-fold. Although the inner road wheel

15 pads apparently exhibit little wear, the outer road pads are subject to substantial
wear and to hazards such as puncturing. They are therefore made to be field
replaceable. Second, and more seriously, the rubber bushings rapidly fail. In
practice, the bushings generally fail before the road pads, so the entire track is
frequently replaced before the road pads can be field replaced. Replacing the

20  entire track requires removing the tank to a repair facility via a tank carrier
vehicle.

BRIEF SUMMARY OF THE INVENTION
Briefly stated, the present invention provides an improved track shoe
assembly for a continuous track vehicle.

25 In accordance with an embodiment of the invention, the track shoe
assembly includes a pin which is rotatable relative to a shoe of the track shoe
assembly. The preferred track shoe assembly includes two bushings; each
bushing has a metal sleeve and an elastomeric tube bonded to the interior of the
sleeve. Each sleeve is force-fit into a shoe of the track shoe assembly. The pin

30 is pushed through the elastomeric tubes and in use rotates freely with respect to



The problens with track life are two-fold. Although the inner road wheel
pads apparently exhibit little wear, the outer road pads are subject to
subst ant iab 20a9ARd t 0 hazards such as puncturing. Thepcans2tivesBiodre nade
to be field replaceable. Second, and nore seriously, the rubber bushings
rapidly fail. In practice, the bushings generally fail before the road
pads, so the entire track is frequently replaced before the road pads can
be field replaced. Replacing the entire track requires renoving the tank to
arepair facility via a tank carrier vehicle. BRI EF SUMWARY OF THE

| NVENTI ON Briefly stated, the present [ﬂvention provi des an inproved track
shoe assenbly for a continuous track vehicle. In accordance with an

enbodi ment of the invention, the track shoe assenbly includes a pin which
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is force-fit into a shoe of the track shoe assenbly. The pin is pushed
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2.5 mm (aboud3@. 103 Wout O. 1ab0um d)hér €fibgdimentsothbesiecypiiadi anwall thicknessbeeve has
a val| f(p' CF.Een%r% (8T06”) *+ 20%. In an illustrative embodiment, the sleeve has a diameter
of 50.8 mm (2.00”). In some embodiments, the elastomeric tube has a wall
thickness of about 2.5 mm to about 6.4 mm (about 0.1” to about 0.25”); in other
embodiments, the elastomeric tube has a wall thickness of 5.1 mm (0.2”) £ 15%.
Because polyurethane, unlike rubber, internally relieves stresses, because
15 the polyurethane is not prestressed by forcing the bushing into the track shoe,
because the bearing area of the polyurethane elastomer is greatly increased as
compared with conventional rubber donuts, and because the polyurethane does
not control the rotation of the pin with respect to the shoes by elastic
deformation, the bushings of the present invention will greatly outwear
20  conventional rubber bushings. The decrease in differential stress produced by
the shoe assemblies of the present invention extends not only to the bushings
but to the pins and other components of the tracked vehicle, thereby increasing
both performance and durability.
Because they do not limit rotation of the pin with respect to the shoe, the
25 bushings of the present invention are also expected to reduce the energy
required to propel the vehicle, thereby increasing performance and efficiency.
The improvements produced by the present invention are more remarkable in
light of the long-standing belief that bonding of the bushings to prevent rotation
with respect to both the pin and the shoe of the track is essential to operation of
30 the track. The success of the present bushings also belies the belief that



1.5 Mm (0.06") 20% In an illustrative enbodi nent, the sleeve has a

di aneter of 50.8 nmm (2.00"). In sone enbodi nents, the el astoneric tube has
a wal | thvoknegron about 2.5 mmto about 6.4 nmm (about POTAIS20M03BEO UL
0.25"); in other enbodi ments, the elastoneric tube has a wall thickness of
5.1 mm (0.2") 15% Because pol yurethane, unlike rubber, internally
relieves stresses, because the polyurethane is not prestressed by forcing
the bushing into the track shoe, because the bearing area of the

pol yur et hane el astoner is greatly increased as conpared with conventi onal
rubber donuts, and because the polyureg&ane does not control the rotation
of the pin with respect to the shoes by el astic deformation, the bushings
of the present invention will greatly outwear conventional rubber bushings.
The decrease in differentiﬂ%hstress gro uced shoe assenblies of the
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disclosures of which are hereby incorporated by reference. The modified
bushing of the present invention, however, has heretofore been considered by
those skilled in the art as unusable in a track shoe assembly of a heavy endless
track vehicle.

15 In accordance with another embodiment of the invention, the road pad of
the shoe is formed of polyurethane having good abrasion and puncture
resistance and having a Shore hardness of about 90A to 95A. This pad provides
far longer life than the rubber pad, despite having inferior hysteresis
characteristics. The hysteresis test is currently relied upon as the chief indicator

20  of pad life.

In accordance with another embodiment of the invention, the road wheel
pad is made of polyurethane having a Shore hardness of 95A to 105A, having
good hysteresis characteristics, heat resistance, and puncture resistance.

The foregoing and other objects, features, and advantages of the

25 invention as well as presently preferred embodiments thereof will become more
apparent from the reading of the following description in connection with the
accompanying drawings.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

In the accompanying drawings which form part of the specification:



of the track shoe assenbly with the use of a hand-held nallet or sledge.
The pin is preferably made of 4340 steel, heat treated and shot peened for
har dness,wohen/dsiiBl ed out to reduce its wei ght. The bugbirrus2ab/o8136s pr esent
invention is related to the bushings described in nmy prior patents, United
States Patent Nos. 4,840, 395 and 5, 988, 614, the disclosures of which are
hereby incorporated by reference. The nodified bushing of the present

i nvention, however, has heretofore been considered by those skilled in the
art as unusable in a track shoe assenbly of a heavy endl ess track vehicle.
In accordance with anot her enbodi nent the invention, the road pad of the
shoe is formed of pol yurethane having good abrasi on and puncture resistance
and having a Shore hardness of about 90A to 95A. This pad provides far
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Figure 5 is a perspective view of a blank for a bushing for use with the pin

10 and track shoe assemblies of Figures 2-4.

Figures 6A and 6B are perspective and end views, respectively, of a cast
and machined-steel track shoe for use in the present invention, before bonding of
a road wheel pad to its top, installation of a road pad to its bottom, and
installation of bushings.

15 Figure 7 is a perspective view of a road pad of the present invention.

Figures 8A and 8B are views in side elevation of an M-1 tank and an M-60
tank, respectively, in which embodiments of the present invention may be used.

Corresponding reference numerals indicate corresponding parts
throughout the several figures of the drawings.

20 DESCRIPTION OF THE PREFERRED EMBODIMENT

The following detailed description illustrates the invention by way of
example and not by way of limitation. The description clearly enables one skilled
in the art to make and use the invention, describes several embodiments
adaptations, variations, alternatives, and uses of the invention, including what is

25 presently believed to be the best mode of carrying out the invention.

As shown in Figure 8A, an Abrams M-1 tank 1 includes, on each side,
road wheels 3, a drive sprocket 5 at the rear of the vehicle, an idler wheel 7 at
the front of the vehicle, and support rollers 9 along an upper reach of the track
above the road wheels. A continuous track 11 passes around these wheels,

30 sprockets and rollers and drives the tank 1. The M-60 tank 1’ shown in Figure 8B



Figure 2 is a viewin side elevation of a pin and bushings of the present

I nvention for use in the continuous track of an M1 tank. Figure 3 is a

vi ew i n wpeanimizeBEsper specti ve of two adj acent shoe asseqiplises008236$he
present invention. Figure 4 is a top plan view of two adjacent shoe
assenblies of the present invention showing their inner, road wheel pads.
Figure 5 is a perspective view of a blank for a bushing for use with the
pin and track shoe assenblies of Figures 2-4. Figures 6A and 6B are
perspective and end views, respectively, of a cast and machi ned-steel track
shoe for use in the present invention, before bonding of a road wheel pad
toits top, installation of a road pad To its bottom and installation of
bushi ngs. Figure 71is a perspective view of a road pad of the present
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rear of the c%mn%oeate %'thrto%roe[trays‘\p%ﬁpe as@&mbly end connectors 21. Each pin is
formed of a steel shaft drilled out to reduce its weight.

10 A center guide 23 is mounted on the pins of adjacent shoe assemblies, so
that a projection part 25 of the center guide straddles adjacent shoe assemblies,
rather than being centered between the track shoes of a single shoe assembly.

As thus far described, the construction is that of a standard military tank,
well known in the art for many years.

15 In the prior art construction shown in Figure 1, a pin assembly includes a
steel pin 17" with fourteen rubber donut bushings 27 bonded to the pin 17°. In
accordance with the present invention, the pin assembly which has heretofore
been pressed into the track shoes is replaced with bushings 31 pressed into the
track shoes and a modified pin 17 which is pushed through the bushings and

20  rotates freely with respect to the bushings during operation of the tank.

Each bushing 31 is formed of an outer sleeve 33 and a polyurethane tube
35 bonded to the inside of the sleeve 33. In some embodiments, in which side
load is expected, the end of the sleeve 33 may be turned inward sufficiently to
prevent or restrain movement of the polyurethane axially beyond the end of the

25 sleeve 33. The sleeve 33 is a DOM (drawn over mandrel) low carbon steel tube.
The sleeve 33 has a length of 22.9 cm (9”) and has a wall thickness of 1.9 mm
(0.075”) and an outer diameter of 50.80 mm (2.000”). Although the wall
thickness of the sleeve 33 is not critical, the outer diameter of the sleeve 33 is
chosen to give a line-to-line fit with a tubular opening in the shoes 15 as

30 described below. The polyurethane tube 35 is formed and bonded to the sleeve



the front of the vehicle, and support rollers 9 along an upper reach of the
track above the road wheels. A continuous track 11 passes around these
wheel s, swoaoloe2g21and rol l ers and drives the tank 1. TheCchhBowasdded' shown
in Figure 8Bis simlar, but has six road wheels 3' and has its drive
sprocket 5 at its forward end. Because the M60 tank | acks the side arnor
of the M1 tank, its support rollers 9 are visible. The track 11 is nade
up of track shoe assenblies 13. Each shoe assenbly 13 includes two shoes 15
mount ed side by side on pins 17. In this enbodinent, the pins 17 are about
sixty-five cm (25.5") long and 38.1 mm( 1 .5") in dianmeter. The pins are
provided with flats 19 near their ends to accomvpdate standard track shoe
assenbly end connectors 2 1 . Each pinis forned of a steel shaft drilled
out to reduce its j ght. cent er gui i s mounted on the pins of

i acent - shobousdadBlatbi 1o R iAtE e RiognapBy PO Fb g Bod et gui de
straddl es aghangniquid PR IyPSERATRS 'nﬂé thé%lb@&e té}énn@ﬁa lﬁgnﬂ?ﬁnhﬁh@r‘él bermeen the
track shoes of a single shoe asse descri b

Const r et HPTS! pRAIIGIN GodldERaNPrie & '§rt96’ﬁ Bered widiio R H0) art f or
many years.diafielel® Phé JoiflibinGREShalkhhl RNORIRHNI Rale Joll Snybterdsip (upsserbly

i ncl udes a steel fourteen rubber donut bushings 27 bonded to
t he pin 37 intarpalg e@tmam@ VigRaatethestinseee and rileaseunand han pinstrgssedhbl y

whi ch has BhAHLCHE PR BPERSSHD N0 stitkhid ARG rSNRCSold S C%’c"‘“h
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bushi ngs 3 ressed Into the track oes and a nodified ch is
pushed thr oMghonthVitaJﬁQﬂ hgsUanand istiderdisied ae ATROWPLA7 r kasfrera hawnehe Obus hi ngs
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sonme enbodi |tnam031 -Ai82%havingsa tardnessiof 62Bx JhetRId)7 mbkeriahidaobedrhehaireeve 33
may be {Our 0 ave (r)gd %léﬁéét%n%ﬂrveysm%r to that of the rubber conventionally used in
tank track bushings.
The track shoe 15 is conventionally made of a cast steel shoe body 37
having a lower face to which a road pad is bolted and an upper face to which a
road wheel pad is bonded. The body 37 includes a bolt hole 39 for accepting a
15 bolt of the road pad and two cylindrical openings 41 which accept and hold the
pin assemblies of a conventional shoe assembly. The track shoe 15 of the
invention is modified by boring out the openings 41 to give them a true and
uniform diameter of 5.090 cm (2.004”). Because the openings 41 and bushings
are 22.9 cm (9”) long, the fit between them is tight, requiring on the order of ten
20  to twenty tons of pressure to install them and providing no rotation between the
bushing and the shoe 15.
The modified pin 17 is made of 4340 steel, heat treated and shot peened
for hardness, and drilled out to reduce its weight. The outside diameter of the pin
17 is machined by centerless grinding, to exactly 38.1 mm (1.5”) in diameter with
25 a tolerance of about 0.0254 mm (0.001”), thereby permitting the pin to be
inserted into the bushings mounted in the shoes 15 of the track shoe assembly
13 with the use of a hand-held mallet or sledge. The pin 17 is conventionally
64.8 cm (25.5”) long and has flats 19 ground near each end, to accept
conventional connectors 21 which assemble the track.



prevent or restrain novenent of the pol yurethane axially beyond the end of
the sleeve 33. The sleeve 33 is a DOM (drawn over nandrel) | ow carbon steel
tube. Thewel2egvie9B8 has a | ength of 22.9 cm (9") and ha®ca/vsaéib/siseE kness
of 1.9 mm (0.075") and an outer dianeter of 50.80 mm (2.000"). Although the
wal | thickness of the sleeve 33 is not critical, the outer dianmeter of the
sleeve 33 is chosen to give a line-to-line fit with a tubular opening in

t he shoes 15 as descri bed bel ow. The pol yurethane tube 35 is formed and
bonded to the sl eeve33 by sand-blasting the inner surface of the tube,

appl ying a bondi ng agent, and pouring lLjquid polyurethane into the sleeve,
around a central mandrel. The central 3 ening in the pol yurethane tube is
then bored out to 38.1 0 mm( 1 .500") dianeter. The pol yurethane materi al

is chosen to ha | ow hysteresis (lLow internal heating with repeated
iresses and r ol BESBTIVERE T4 BRLO! OUBH P ARGRSRE bF FARUNES BIPRETOD. A
sui t abl e medigiehdions asS@!cdntdntioh¥MCrubbBE roadVBh§OBut iEX8RMe® @l pourddranand i s
identified as ATRO PLO7, having a hardness of 65D. Another suitable

material i SNRGIGOMRA eprpsion and Pty repisiansp andgraing, a s0orq §aigness oh- 829
having a hagess A0t Pag PRSiddsA4r IRBEN if8thdlthe1EBPerSiIMAeS Atd i A

| oad-defl ection curve sim Far to that “of the rubber conventionally glajlsed in
tank tratk Biesiar Aysieresisecharagiarisiinde The hystesesis tast isopraranyly meliggl wionsacast

steel shoe ; navi l.awer face to which a road pad is bolted and an
upper face ‘?g%ﬁﬁﬁ%@\[‘?ﬁ}gé’%ﬂﬂ@f pad i s bonded. The body 37 includes a bolt
hol e 39 for accdypinogdavheel padH3thoadeddel epeltl sborl 15 womageiafgolycegthapeni ngs 4

The track STOLGS S5pR FrbEREb b an R b iRy Rl gl TRE R Bl PR Sen nas 4
1 to give thesatresistanee,and punctuce resiéitanmoet er of 5. 090 cm (2. 004"). Because

the oPelings . N ARdoRESBAR s CiB Aty TRt %dsch il B det SRS Ve them
pins of the present invention, within the scope of the appended claims, will occur
to those skilled in the art. Merely by way of example, the elastomeric tube 35
could be bonded directly to the opening 41 of the shoe and the sleeve 33
omitted. This arrangement would require more aggressive removal of the
15 elastomer, as by boring or burning, in order to rehabilitate the bushing, but would
permit the wall of the opening 41 to be made thicker if desired. The shoe 15 may
be slightly enlarged, or the diameter of the pin 17 may be slightly reduced in
order to increase the thickness of the opening 41, of the elastomeric tube 35, or
of the sleeve 33.
20 For use with track laying vehicles such as the Bradley Fighting Vehicle
System in which the pin is conventionally non-circular, the elastomeric tube 35
can be bonded to the pin and made rotatable with respect to the sleeve 33.
Alternatively, an enlarged circular-cross section can be provided on the central
part of the pin, as by utilizing a modified pin or fitting a sleeve over the central
25  part of the conventional pin.
As various other changes could be made in the above constructions
without departing from the scope of the invention, it is intended that all matter
contained in the above description or shown in the accompanying drawings shall

be interpreted as illustrative and not in a limiting sense.



to twenty tons of pressure to install them and providing no rotation

bet ween the bushing and the shoe 15. The nodified pin 17 is nmade of 4340
steel, hea0wre2dbad and shot peened for hardness, and dechiusdoi00s236® reduce
its weight. The outside dianeter of the pin 17 is machined by centerless
grinding, to exactly 38.1 mm( 1 .5") in diameter with a tol erance of about
0.0254 mm (0.001 "), thereby permtting the pin to be inserted into the
bushi ngs nounted in the shoes 15 of the track shoe assenbly 13 with the use
of a hand-held mallet or sledge. The pin 17 is conventionally 64.8 cm
(25.5") long and has flats 19 ground nﬁ r each end, to accept conventional
connectors 2 1 which assenble the track. Thg renovable road pad 5 1 bolted
to each shoe 15 is forned to the sane dinmensions as a conventional rubber

road pad, but is forned of pol yurethane havin pod .abrasi on and puncture
resi stance and HiviRALHS SRBY e PREPEN 'CBWO%dﬁ?’%Wﬁq RIS paf 31%55%% far

| onger |ifqnbagaﬁﬁ@fbﬁﬂﬂgghc@ad, despite having inferior hysteresis
characteristics. The hysteresis test is currently relied upon as the chi ef

i ndi cator of pad life. The road wheel pad 53 bonded to each shoe 15 is nade
of pol yurethane having a Shore hardness of 95A to 105A, havi ng good
hysteresis characteristics, heat resistance, and puncture resistance.
Nunerous variations in the track shoe assenblies, bushings, pads, and pins
of the present invention, wthin the scope of the appended clainms, wll
occur to those skilled in the art. Merely by way of exanple, the

el astoneric tube 35 could be bonded directly to the opening 4 1 of the shoe
and the sleeve 33 omtted. This arrangenent woul d require nore aggressive
removal of the elastoner, as by boring or burning, in order to rehabilitate
t he bushing, but would permt the wall of the opening 4 1 to be nade
thicker if desired. The shoe 15 may



be slightly enlarged, or the dianeter of the pin 17 may be slightly reduced
in order to increase the thickness of the opening 4 1, of the elastoneric

t ube 35, wo 20fo/2bmE8s| eeve 33. For use with track |ayi ngpreehiseéiemn3sech as
the Bradl ey Fighting Vehicle Systemin which the pin is conventionally
non-circul ar, the elastoneric tube 35 can be bonded to the pin and nade
rotatable with respect to the sleeve 33. Alternatively, an enlarged
circular-cross section can be provided on the central part of the pin, as
by utilizing a nodified pin or fitting a sleeve over the central part of

t he conventional pin. As various other changes could be made in the above
constructions w thout departing fron1tﬁg'scope of the invention, it is
intended that all nmatter contained in the above description or shown in the
acconpanyi n ggag¥nngs shall be interpreted as illustrative and not in a
l'imting se | patents and patent applications nmentioned herein are

her eby i ncor por at efnhinpf&iedr teatkesHae A ddeimbly folh toMMABES taER&Khisloehassembl y
for a continuous track vehicle, the track shoe assenbly conprising a pin

and a shoe, MAQKSTORGESEEEN AONPrEA PEIARY PN, 45 B1RG FSCTTABCITRIIh whi ch
the PIn X&) ERsidiecoh B8RRI GilitP e BinNEhaé MR basWirhelid €BR%Ind © one

of the pin and the shoe and béing fixed h respect to the other of the
pin and hefoéﬁi@@e with repRech $& end pi thefpi |aad rtﬁelsmﬁe@féi being éxeq Wik respsst

assenbl y c é%ﬁ%rbmefﬁ%hdﬂbo% each shoe conprising a cylindrical

openi ng. 3. e asse clal m ‘wherein the elastoneric tube is bonded
to the interior 2of The asegvklyaididim Lswerein sheetrach elrdey asgenhbly espwises o t he

P ThenBIRE RSO et b BoBRAL AR B8find s force-fit into a
3. The assembly of claim 2 wherein the elastomeric tube is bonded to the

10 interior of a sleeve and in use rotates freely with respect to the pin.

4. The assembly of claim 3 wherein each sleeve is force-fit into a shoe of
the shoe assembly.

5. The assembly of any of claims 1-4 wherein the elastomeric tube is
made of polyurethane having a Shore hardness of at least 65D.

15 6. A method of assembling a track of a continuous track vehicle, the track
comprising a plurality of track shoes, the method comprising mounting at least
two elastomeric tubes to each shoe, pushing pins through the elastomeric tubes,
and rigidly connecting one pin associated with a first shoe with a second pin
associated with a second shoe.

20 7. The method of claim 6 wherein the pin pushed through the elastomeric
tube rotates freely in use with respect to the elastomeric tube.

8. The method of claim 6 or 7 wherein the elastomeric tube is formed of
polyurethane having a Shore hardness of at least 65D.
9. The method of any of claims 6-8 comprising a step, before pushing the

25  pin through the elastomeric tube, of machining the pin.

10. The method of any of claims 6-9 wherein the pin is machined by
centerless grinding.

11. An improved track shoe for a continuous track vehicle, the track shoe
comprising a road pad formed of polyurethane having good abrasion and

30 puncture resistance and having a Shore hardness of about 90A to about 95A.



5. The assenbly of any of clains 1-4 wherein the elastoneric tube is nade
of pol yuret hane having a Shore hardness of at |east 65D. 6. A nethod of
assenbl i lyoaotwiaeksof a continuous track vehicle, the tPratlkiScanpsisss ng a
plurality of track shoes, the nmethod conprising nounting at |east two

el astoneric tubes to each shoe, pushing pins through the el astoneric tubes,
and rigidly connecting one pin associated with a first shoe with a second
pin associated with a second shoe. 7. The nethod of claim®6 wherein the pin
pushed t hrough the el astoneric tube rotates freely in use with respect to
the el astoneric tube. 8. The nethod of Ia|n16 or 7 wherein the elastoneric
tube is forned of pol yurethane havi ng é Shore hardness of at |east 65D. 9.
The net hod of any of clains 6-8 conprising a step, before pushing the pin

t hrough the el astongeric tube, .of machinin met hod of any

o 6. 6 oo shas it TREre LSO ReRides BBEeriersE N an

i mproved trafhcis Rad@ng @rwéigﬁtqméxaéwéf tvieABAfiveaBhs, than BhRntém@inaPiBBer
conprising a road pad forned of polyurethane having good abrasi on and

punct ur e re%q%*ﬁ%)’r'f&bs%ﬁﬂ'ohﬁﬁt?@sﬁ @ﬁ@céerﬁa?%iness of about 90A to about
95A.12. The shoe of claim 11 wherein the pad provides |longer life, in use
on a vehicle having a weight in excess of twenty-five tons, than a
conventional rubber pad having superior hysteresis characteristics.



