Office de la Proprieté Canadian CA 2397581 C 2009/07/21

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 397 581
o Gmsca iy Conac 12 BREVET CANADIEN
CANADIAN PATENT
13) C
(86) Date de depot PCT/PCT Filing Date: 2001/01/18 (51) CLInt./Int.Cl. B62D 55/253 (2006.01)
(87) Date publication PCT/PCT Publication Date: 2001/0/7/26 | (72) Inventeurs/Inventors:
. _ TSURU, EIJI, JP;
(45) Date de délivrance/lssue Date: 2009/07/21 NAKAYAMA. KOJI JP
(85) Entréee phase nationale/National Entry: 2002/07/12 L
(73) Proprietaire/Owner:
(86) N demande PCT/PCT Application No.: JP 2001/000308 BRIDGESTONE CORPORATION. JP
(87) N® publication PCT/PCT Publication No.: 2001/053144 (74) Agent: GOWLING LAFLEUR HENDERSON LLP
(30) Priorté/Priority: 2000/01/19 (JP2000-9709)
(54) Titre : CHENILLE EN CAOUTCHOUC
(54) Title: RUBBER CRAWLER
H .
1/2T

il ANl AN St =l sy ek TRl D R Tl S TR R

B —— ————
SRR B NN B EETR B Y AR B R IR T

----.----..-...-..."-'-.'--1'--- L BB B »Eeww - e W gy -"‘-.--‘

0

CD
& &
)

(57) Abrégée/Abstract:

A coreless rubber crawler which cancels the difference in the amounts of deformation strains Iin the main body to improve the
durability and which ensures transverse rigidity to prevent coming off of wheels, wherein a peripheral main cord and a reinforcing
cord disposed on an outer periphery thereof are embedded in a main body having a thickness T, wherein an embedded depth H of
the cord embedded in an outermost peripheral layer of the main body, the depth being measured from an inner peripheral surface
of the main body, satisfies H=1/2xT.
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ABSTRACT

A coreless rubber crawler which cancels the difference in the
amounts of deformation strains in the main body to improve the durability
and which enéﬁres transverse rigidity to prévent cdming off of wheels,
wherein a peﬁpheral main cord and a reinforcing cord disposed on an outer
periphery thereof are embedded in a main Body having a thickness T,
wherein an embedded depth H of the cord embedded in an outermost pe-
ripheral layer of the main body, the depth being measured from an inner

peripheral surface of the main bbdy, satisfies H>1/2xT.




CA 02397581 2008-01-30

1
Rubber Crawler
Background of Invention
1. Field of the Invention
5 The present invention relates a coreless rubber crawler having a pe-

ripheral main cord and a reinforcing cord disposed on an outer periphery

thereof embedded in a main body.

2. Description of the Related Art

10 As a crawler belt that enables a vehicle to run on a muddy road
without slipping by decreasing a grounding pressure (pressure from
ground) on the road where the vehicle runs, rubber crawlers that do not
damage the road have been frequently employed in recent years.

Such rubber crawlers are roughly classified into a rubber crawler

15 having cores are widthwise disposed in an endless rubber crawler at some
intervalé along its longitudinal direction to be embedded in the endless
rubber crawler, and a coreless rubber crawler having only reinforcing cords
embedded in an endless rubber crawler. A snowmobile, agricultural vehi-
cle (machine) or relatively small vehicle (machine) for construction adopts

20  mainly the latter coreless rubber crawler. Fig. 5 shows an example of the
structures of the coreless rubber crawler.

In the coreless rubber crawler, a perip'heral main cord 22 has been
embedded in a main body 21 excluding grounding lugs 25 and guide pro-
jections for wheel rotation (or driving projections) 24 at the shallow loca-

25  tion (about 10 mm or less) with respect to the inner peripheral surface.

Bias cords 23 are disposed in the inner or outer side of the main
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cord 22 (outer side in case of the figure) to enhance the transverse rigidity
of the rubber crawler 21, and further a cord (layer) crossing at right angle
(cord layer having a cord angle crossing with the peripheral direction at

right angle) 1s provided.

Summary of the Invention

In the coreless rubber crawler, there has been no example of study-
ing deeply the depths of theses cords embedded in the main body.

Generally, the main cord embedded in the main body of the rubber
crawler scarcely extends in the peripheral direction, and therefore the main
cord constitutes a neutral line of the main body of the rubber crawler.

In case the main cord (i.e., neutral line) is embedded at a shallow
location with respect to the inner periphery, a grounding portion corre-
sponding to the outer periphery is remote from the neutral line. Therefore
when the crawler is rounded (entrained) about driving wheels and idlers to
conduct a rotation driving, an amount of deformation strain of the main
cord 1s apt to increase to promote deterioration of the rubber by its use for a
long period.

The object of the present invention is to provide a rubber crawler
which solves the above-mentioned problems relating to the conventional
coreless rubber crawler and which is capable 6f enhancing the durability by
canceling the difference between amounts of deformation strains in the
rubber main body and capable of controlling separation from the crawler of
the wheels by maintaining the transverse rigidity.

The present invention is provided by a coreless rubber crawler hav-

ing a peripheral main cord and a reinforcing cord disposed on an outer pe-
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riphery thereof embedded in a main body having a thickness T, wherein an
embedded depth H of the cord embedded in an outermost peripheral layer
of the main body satisfies H>1/2xT, the depth béing measured from an in-
ner peripheral surface of the main body. '

Further, the invention 1s provided by the coreless rubber crawler
wherein the main cord 1s embedded 1n the main body such that the embed-
ded depth H of the main cord, which is measured from an inner peripheral
surface of the main body, satisfies H>1/2xT.

Furthermore, the invention is provided by the coreless rubber

- crawler wherein the main cord is embedded in the main body such that the

embedded depth H of the main cord, which is measured from an inner pe-
ripheral surface of the main body, satisfies H=1/2xT. .

Moreover, the invention is provided by the coreless rubber crawler
wherein the location of 1/2xT 1s present between the main cord and the‘

cord of the outermost layer.

Brief Description of the Drawings

Fig. 1 1s a cross section showing a first embodiment of the rubber
crawler according to the invention.

Fig. 2 is a cross section showing a second embodiment of the rub-
ber crawler accordmg to the invention.

Fig. 3 is a cross section showing a third embodiment of the rubber
crawler according to the invention.

Fig. 4 is a cross section showing a forth embodiment of the rubber

crawler according to the invention.

Fig. 5 is a cross section showing an example of a rubber crawler.
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Detailed Description of the Invention

The embodiments of the invention are explained based on the
drawings as follows: '

Fig. 1 is a cross section showing a first embodiment of the rubber
crawler according to the invention and further shows a basic structure of
th.e invention. In the rubber crawler 1, a peripheral main cord 5 compris-
ing steel or the like and reinforcing cords 7, 8 comprising steel or the like
which are disposed on an outer periphery thereof (ground side or lower side
of Fig. 1) are embedded in a main body 2 having a thickness T, and an em-
bedded depth H of the cord 8 embedded in an outermost peripheral layer of
the main body satisfies H>1/2xT, the depth being measured from an inner
peripheral surface of the main body. In other words, the cord 8 embedded
in an outermost peripheral layer is disposed at a distance not more thaﬁ a
half of the thickness T of the main body 2 from the grounding side.

Guide projections for wheel rotation (or driving pro; ections) 24 are
provided at prescribed intervals on the inner peripheral side of the rubber
main body 2, and grounding lags 3 are similarly provided at prescribed in-
tervals on the outer peripheral side.

In the embodiment, a cord crossing at. right angle 6, which has a

cord angle crossing with the peripheral direction at right angle, is provided

~on the inner peripheral side of the main cord 5, whereby the transverse Ti-

gidity and cut resistance can be improved.
As mentioned above, the embodiment is characterized at least by
disposing the cord 8 embedded in an outermost peripheral layer on the the

grounding side by a distance not more than a half of the thickness T of the
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main body 2. In more detail, the embedded cord is disposed relatively

-~ near to the grounding side and therefore a thickness of the rubber layer

from the main cord 5 to the grounding side can be reduced whereby defor-
mation strain of the 'grounding lag side which receives stretching strain can
be decreased to bring about enhancement of durability. The main cord 5
constitutes a winding center when the crawler is rounded (stretched and
hanged) about driving wheels and idlers. .

Moreover, in the embodiment, the cord crossing at right angle 6 is
provided on the inner peripheral side of the main cord 5, whereby the dura-
bility is enhanced by improvement of the transverse rigidity and cut .resis-
tance, and further the exposure of the main cord or its end (wild wire) can
be prevented by ensuring the thickness of the rubber layer of the innér pe-
ripheral side. '

Fig. 2 is a cross section showing a second embodiment of the rub-

ber crawler according to the invention. The embodiment has a feature that

~ the main cord 5 is embedded in the main body such that an embedded

depth H of the main cord 5 satisfies H>1/2xT. In other words, the main
cord 5 embedded in an innermost peripheral layer is disposed at a distance
less than -a half of the thickness T of the main body 2 from the grounding
side.

The construcﬁon of the above-mentioned embodiment brings about
a sufficient thickness of a rubber layer on the inner peripheral side, and
therefore improves buffer function on running and further reduces a thick-

ness of the rubber layer from the main cord 5 (winding center) to the

- grounding side to reduce deformation strain of the grounding lag side

which receives stretching strain whereby the durability is enhanced. Fur-
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ther, the disposition of the bias cords 7, 8 on the outer peripheral side im-
proves transverse rigidity of the rubber crawler.

Fig. 3 is a cross section showing a third embodiment of the rubber
crawler according to the invention. The embodiment has a feature that the
main cord 5 is embedded 1n the main body such that an embedded depth H
of the main cord 5 satisfies H=1/2xT. In other words, the main cord 5
embedded in an innermost peripheral layer is disposed on a location of a
half of the thickness T of the main body 2.

The construction of the above-mentioned embodiment brings about
a sufficient thickness of rubber on the inner peripheral side as it is in Fig. 2,
and therefore improves buffer function on.running and further decreases a
thickness of the rubber layer from the main cord 5 (winding center) to the
grounding side to reduce deformation of the grounding lag side which re-
ceives stretching strain whereby the durability is enhanced. Further, the
disposition of the bias cords 7, 8 on the outer peripheral side improves
transverse rigidity of the rubber crawler, and the inner thickness of the
rubber layer of the main cord 5 (winding center) is made nearly equal to the
outer thickness whereby compressive and stretching strains in the inner and
outer sides of the main cord are almost equal to each other to further en-
hance the durability.

Fig. 4 is a cross section showing a forth embodiment of the rubber
crawler according to the invention. The embodiment has a feature that a
location indicated by 1/2XT is present between the main cord 5 and the
cdrd of outérmost layer 6. In the embodiment shown in Fig. 4, the outer-
most cord 6 is a cord crossing at right angle, and bias cords 7, 8, which are

disposed between the cord layer crossing at right angle 6 and the main cord

o DL




10

15

20

25

CA 02397581 2002-07-12

7

5, are provided in almost the center of the main body 2 ‘(1/2 of thickness).
By the construction of the above-mentioned embodiment, a thick-
ness of the rubber layer on the inner peripheral side can be ensured to the
some extent, and therefore buffer ﬁmction on running is improved and fur-
ther a thickness of the rubber layer from the main cord 5 (corresponding to
a winding center) to the grounding side is also decreased to reduce defor-
mation strain of the grounding lag side whereby the d'urability 1s enhanced.
Simultaneously, the locations of reinforcing layers including the main cord
5 can be raised to enhance rigidity and torsional rigidity of the inner side
whereby driving wheels and idlers are effectively prevented from coming
off (slipping off) from the inner peripheral of the rubber crawler 1.
Although the above description is explained as to the embodiments
of the invention, the form and style of the rubber crawler including the
guide projections and the grounding lags, the form and material of each
cord, the angle of the cord, and its structure to be embedded in the rubber
crawler can be conveniently selected within the scope of the invention.
Further, in the. embodiments, the rubber layer disposed between the cords is
formed from treated rubber attached to each of the cords, but may bé, 1t
necessary, the rubber layer of the main body. Furthermore, the embedded

location of the cord layer crossing at right angle is not also restricted to that

of each of the embodiments.

As mentioned above, the constitution of the invention lies in the
coreless rubber crawler having a peripheral main cord and a reinforcing

cord disposed on an outer periphery thereof embedded in a main body hav-

ing a thickness T, wherein an embedded depth H of the cord embedded in
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an outermost peripheral layer of the main body satisfies H>1/2xT, the

depth being measured from an inner peripheral surface of the main body.

In the constitution of the coreless rubber crawler, the cord embedded in an
outermost peripheral layer 1s disposed at a distance not more than a half of
the thickness of the main body 2 from the grounding side, and hence the

embedded cord is disposed relatively near to the grounding side, whereby a

“thickness of the rubber layer from the main cord to the grounding side can

be reduced. Further the reduction of the thickness decreases deformation

strain of the grounding lag side which receives stretching strain, and con-

sequently brings about enhancement of the durability. The above main
cord corresponds to a winding center when the crawler is rounded (en-
trained) about driving wheels and induction wheels.

In the coreless rubber crawler wherein the main cord is embedded
in the main body such that the embeddéd depth H of the main cord satisfies
H>1/2xT, a sufficient thickness of a the rubber layer on the inner peripheral
side can be obtained, and therefore buffer function on running is improved.

Moreover, a thickness of the rubber layer from the main cord (winding

- center) to the grounding side can be reduced to decrease deformation strain

of the grounding lag side which receives stretching strain, whereby the du-
rability is enhanced. Further, the disposition of the bias cords on the outer

peripheral side improves transverse rigidity of the rubber crawler.

In case the rubber crawler has a feature that the main cord is em-
bedded in the main body such that an embedded depth H of the main cord
satisfies H=1/2xT, a sufﬁcient thickness of the rubber layer on the inner
peripheral side can be obtained, and therefore buffer function on running is

improved. Moreover, a thickness of the rubber layer from the main cord
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(winding center) to the grounding side is reduced, decreasing deformation
strain of the grounding lag side which receives stretching strain, whereby '
the durability is enhanced. Further, the disposition of the bias cords on
the outer peripheral side iinproves transverse rigidity of the rubber crawler,
and the inner thickness of the rubber layer of the main cord (winding cen-
ter) is made nearly equal to the outer thickness whereby‘ compressive and
stretching strains in the inner and outer sides of the main cord are almost
equal to each other to enhance the durability.

In case the rubber crawler has a feature that a location indicated by
1/2xT is present between the main cord and the cord of the outermost layer,
a thickness of the rubber layer on the inner peripheral side can be ensured
to the some extent, and hence buffer function on running is improved.
Simultaneously, a thickness of the rubber layer from the main cord (corre-
sponding to a winding center) to the grounding side is also decreased to
reduce deformation strain of the grounding lag side whereby the durability
is enhanced. Further, the locations of reinforcing layers including the
main cord can be raised to enhance the rigidity and torsional rigidity of the
inner side whereby driving wheels and induction wheels are effectively
prevented from coming off (slipping off) from the inner periphery of the
rubber crawler. ' '

Thus the invention provides the rubber crawler which cancels the

difference in the amounts of deformation strains in the main body to 1m-

prove the durability and which ensures transverse rigidity to prevent com-

ing off of wheels.

The list of reference numbers in Figs. is as follows:
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Rubber crawler
Main body
Grounding lag
Guide pfoj ection
Main cord

Cord crossing at right angle

" First bias cord

Second bias cord
Thickness of main body
Embedded depth of reinforcing layer
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What 1s claimed is:

1. A coreless rubber crawler having a peripheral main cord and a reinforcing cord
disposed on an outer periphery thereof embedded in a main body having a thickness T,
wherein an embedded depth H of the cord embedded in an outermost peripheral layer of
the main body satisfies H>1/2xT, the depth being measured from an inner peripheral
surface of the main body, and a location represented by 1/2xT is present between the main

cord and the cord of the outermost layer.

2. A coreless rubber crawler having a peripheral main cord and a reinforcing cord
disposed on an outer periphery thereof embedded in a main body having a thickness T,
wherein the main cord is embedded in the main body such that the embedded depth H of
the main cord satisties H>1/2xT, the depth being measured from an inner peripheral

surface of the main body.

3. A coreless rubber crawler having a peripheral main cord and a reinforcing cord
disposed on an outer periphery thereof embedded in a main body having a thickness T,
wherein the main cord is embedded in the main body such that the embedded depth H ot
the main cord satisfies H=1/2xT, the depth being measured from an inner peripheral

surface of the main body.
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