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(57) Abréegée/Abstract:

A core-less rubber crawler has a guide protrusion protruding from an Internal surface of a rubber main body In the shape of an
endless belt, and the protrusion extends In the lengthwise direction of the rubber main body at the center with respect to the
widthwise direction thereof, and ground contacting lugs are provided on the rubber main body characterized in that non-grouna
contacting areas are formed on the ground contacting lugs correspondingly to a region where the guide protrusion Is provided. By
the existence of the non-ground contacting area of the ground contacting lugs correspondingly to the place where the guide
protrusion Is provided, no ground contacting repulsive force Is received Iin the non-ground contacting area. Therefore, It Is possible
to restrict the shearing force In the vicinity of the basal part of the guide protrusion.
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Abstract of the Disclosure

A core-less rubber crawler has a guide protrusion protruding from
an internal surface of a rubbér _main body in the shape of an endless belt,
and the protrusion extends in the lengthwise direction of the rubber main
body at the center with respect to the widthwise direction thereof, and
ground contacting lugs are provided on the rubber main body characterized
in that non-ground contacting areés are formed on the ground contacting

lugs correspondingly to a region where the guide protrusion is provided.

By the existence of the non-ground contacting area of the ground contacting

lugs correspondingly to the place where the guide protrusion is provided, no
ground contacting repulsive force is received in the non-ground contacting

area. Therefore, it is possible to restrict the shearing force in the vicinity of

- the basal part of the guide protrusion.
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RUBBER CRAWLER
BACKGROUND OF THE INVENTION '
Technical Field of the Invention -

The present invention relates to a core-less rubber crawler having a
rubber main body in the shape of an endless belt, wherein a guide
prdtrusion 1s provided on an internal surface of the rubber maih body so as
to protrude at a center part of the rubber main body, and a ground
contacting lug protrude‘s on an external surface of the rubber main body.

Background Art

A core-less-type rubber crawler is widely used since 1t has a simple
structure and is of low cost. The rubber crawler is structured to be driven
by a friction drive between a rubber main‘body in the shape of ari endless
belt and a driving wheel or an 1dle wheel provided on the internal surface of

the belt main body.

Fig. 3A is a partial cross-sectional view and a typical example of a

conventional core-less-type rubber crawler that will be explained below.

As shown 1n Fig. 3A, the rubber crawler 11 has a rubber main body
12 extending in a lengthwise direction having a belt shape. A reinforcing
cord 15 is- embedded in the rubber main body 12 approximately at the
intermediate part thereof with respéct to the thickness direction. The

reinforcing cord 15 i1s obtained by placing a number of reinforcing filaments

‘side by side and applying a treatment such as gumming thereto. A guide

protrusion 13 is provided on the internal surface of the rubber main body 12
in the longitudinal direction along the centerline with respect to the width
direction. Furthermore, as shown in Fig. 3B, the rubber crawler 11 has

ground contacting lugs 14A and 14B which protrude from the external
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surface of the rubber main body, and are alternatively arranged in the left

and right side so as to form a zigzag shape.

When the rubber crawler 11 is driven, wheels 17A and 17B such as

driving wheels, idle wheels, or tracker wheels roll on the internal surface of

the rubber main body 12 at the left and right sides of the guide protrusions
13 provided thereon. In this case, as shown in Fig. 3A, the wheels receive
the dispersed load of the vehicle, and the weight of the wheels is
perpendicularly applied to the rubber main body 12 on both sides of the
guide protrusion 13, in the rubber crawler 11. Thus, the engagement of the
wheels with the rubber crawler and the detachment of these are repeatedly
performed with generating moment as shown by arrows A. As a result,
expansion and contraction in the direction shown by arrows B are

continuously repeated in the range of the guide protrusion 13 and a rubber

" main body 12. Here, a large weight of wheels is applied to the rubber main

body 12 at both sides of the guide protrusion 13. Accordingly, the
reinforcing cord 15 embedded in the rubber main body 12 is repeatedly
subjected to deformation within the rubber main body 12. As a result, it is
possible that cracks as shown by arrows C are formed in the vicinity of the ‘
basal part of the guide protrusion 13.

Figs. 4A to 4C are diegrams for briefly explaining a crack
generating mechanism at the basal pax;t of the guide protrusion 13 in a
conventional rubber crawler. Fig. 4A 1s a partial cross-section Qf a
conventional rubber crawler.

In Fig. 4A, w represents the load of a wheel, a represents the width

of the wheel, and b represents the width of the guide protrusion. The other

‘members or parts are indicated by use of symbols in common with those in
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Fig. 3A.

Fig. 4B shows a left end of the rubber main body 12 as a reference
point x =0, a left basal part of the guide protrusion 12 as a pointx=1,, a
right basal part as a point x = Iz, and a right end of the rubber main body as
a point x =13 in. the rubber crawler. Then, the shearing force variation at
the points 1s analyzed. .

Concerning load « per unit length which receives the load of the
wheel, a load w.1=(w/2)+11?w/(2a) whenx=0tol; and a load s=(W/2)~+
(15-12)=w/(2a) when x = 13to 1s. The load » in Fig. 4B is shown by numbers
of downward arrows on the upper part of a reference plane p — p' (ground
contacting plané). . N

On the other hand, a repulsive force o, which the ground
contacting lugs 14A and 14B of a rubber‘ crawler receives based on the load
of the wheel, is shown as o=w/13=wl(2a+b) when x=0tols. The rep‘ul'sive
force a) oin Fig. 4B is shown by numbers of upWard arrows on the lower part
of the reference plane p — p'.

‘ The difference between the load « and the repulsive force wo
based on the weight of the wheel w pfoduces the shearing forcé at the parts
of x=0 to 13 as shown in Fig. 4C. The shearing force in the range from x= 0
to 1; is linearly increased from Flp =0 to Fl1 = (wo - w1) Xa, and the
shearing force in the range of 1; to 12 is F(l; + lz) = 0 since only the repulsive '
force from the ground surfaCé affects in this range. Then, it can be seen
that the shearing force in the range of from x =12 to 13 linearly decreases
from Flo=(wo - w1 Xa *oooi) to Flas = 0.

It is therefore the object of the present invention to provide a rubber

crawler for solving the above-mentioned conventional problem, and which
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effectively prevents the crack from generating by the shearing force
~ restriction at the basal part of the guide brotrusion.
SUMMARY OF THE INVENTION
To achieve the above;mentione_d object, a core-less rubber crawler 1s
5 used which has a rubber main body in the shape of an endless belt, a guide
protrusion on an internal surface of the rubber rﬁain body, the guide
pretrusion extending in a lengthwise direction of the rubber main body at a
center with respect to a width direction of the rubber main body, and a
gi'oimd contactihg lug protruding from an external surface of the\ rubber
10 main body, the ground contacting lug. having a non-ground contacting area
‘at a part corresponding to the center of the ground contacting lug with
respect i:o the width direction of the rubber main body. Accordingly, 1t 1S
possible to prevent crack gene:ation on the rubber main body in the vicinity
of the basalspar_t of the guide protrusion.
15 . It is preferable that the above-mentioned non-ground contacting
~area of the ground-contacting' lug corresponds to a region where the guide
protrusion is placed, and that the non-ground contacting area 1s formed so
as to'have an approXimately-same width as that of the guide protru'sion.
The non-ground contacting area of the ground-contacting lug can be
20 formed by 'preparing the protrusion to have a Iewer protruding height from
the external surface of the rubber main blody.
Moreover, when the rubber crawler further comprises a reinforcing
cord embedded in the rubber main body in the shape of an endless belt,

extending in the lengthwise direction of the rubber main body, the hardness
25  of the rubber main body is increased.

It is also possible that the rubber crawler of the present invention
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has the guide protrusion composed of a plura]jty of protruding parts
provided in the lengthwise direction of the rubber main body having a
predetermined interval therebetween. Moreover, it is possible that the
ground-contacting lug is composed of a plurality of lng parts provided in the
lengthwise direction of the rubber main body having a predetermined
interval therebetween. By providing the protruding parts, or the lug parts,
or both parts having a predetermined interval between the respective parts,
the rubber crawler smoothly surrounds the wheels. '

BRIEF DESCRIPTION OF THE DRAWINGS

Fig 1 is a cross-section for showing an embodiment of a rubber

crawler of the present invention;

Fig. 2 is a diagram for explaining a rubber crawler of the present
invention,

Flg 3Ais a partial cross-section of a conventional rubber crawler for
explaining a crack generation state; '

Fig. 3B is a bottom view of a rubber main body on a conventional
rubber crawler;

Fig. 4A 1s a partial cross-section of the rubber crawler for explaining
shearing force variation of a conventional rubber crawler;

Fig. 4B is a diagram for explaining a relationship between the load

and repulsive force at a ground contacting part of the rubber crawler of Fig.

4A; and

Fig. 4C is a shear force diagram (SFD) of Fig. 4B.
DETAILED DESCRIPTION OF ILLUSTRATIVE, NON-LIMITING
' '~ EMBODIMENTS OF THE INVENTION

An embodiment of a rubber crawler according to the present
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‘1nvention will now be explained by referring to the figures. Fig. 1 is a

cross-section of a rubber crawler as an embodiment of the present invention
at a lower part thereof. Fig. 2 contains figure A showing the rubber crawler
viewed in the direction of an arrow A in Fig. 1 and figure B showing the
rubber crawlef viewed in the direction of an arrow B therein.

Figs. 1 and 2 show a core-less rubber crawlef 1 of the present
invention. As can be seen from the figures, a guide protrusiori 3 protrudes
from the internal surface of the rubber main body 2 so as to be provided in
the lengthwise direction of the main body at the center with respect to the
width thereof. Furthermore, ground cOntacting lugs 4A and 4B have non- '
ground contacting areas 6, 6 formed corresponding to a region where the
gulde protrusion 3 is placed. The non-ground contacting areas 6,6 are
shown shaded with oblique lines in Fig. 2.

In a preferred embodiment, a reinforcing cord 5 is embedded in the
rubber main body 2 in the shape of an endless belt, the‘reinforcing cord 5
extending in the lengthwise direction of the rubber main body. The
reinforcing cord 5 is composed of a main cord extending in the lengthwise
direction of the rubber main body, a bias cord extending in the inclined
direction and the like, thereby increasing the driving resistance and
widthwise hardness or the like.

Furthermore, the guide protrusion 3 may be formed as a plurality of
protruding parts, and the grbund contacti.n‘g lugs 4A and 4B may be formed
as a plurality of lug parts, and either of or both of the gulde protrusion 3 and
the ground contacting lugs 4A and 4B may be provided with a .

predetermined interval therebetween in the lengthwise direction of the

‘rubber main body 2.
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In Fig. 2, both the guide protrusion 3 and the ground contacting
lugs 4A and 4B are provided so as to have a predetermined interval
therebetween, respectively. However, as an alternative,, it 1s possible to
provide the guide protrusion 3 as convex stripes continuously formed 1n the
lengthwise direction. In addition, it 1s also possible to form the ground
contacting lugs 4A and 4B as continuous, inclined zigzag stripes with
respect to each other.

At all events, 1t 1s possible to prepare the non-ground contacting
areas 6,6 by forming parts of the ground contacting lugs 4A and 4B so as to
correspond to a region of the guide protrusion 3 (a region with oblique lines
in Fig. 2) and not to contact the ground. In other words, it is possible to
prepare the non-ground contacting areas 6,6 by forming the parts of the
ground contacting lugs so as to correspond to a back surface of the central
gulde protrusion 3 extending or dotted in the lengthwise direction of the
rubber main body at the center part with respect to the width, and not to
contact the ground. In this way, the non-ground contacting areas 6,6 can
be formed when ground contacting lugs 4A and 4B are initially formed.
Alternatively, it is possible to prepare the non-ground contacting areas by
cutting the corresponding parts of the ground contacting lugs. It may be
preferable that the non-ground contacting areas are prepared by eliminating
a range slightly beyond the width of the guide protrusion.

Non-ground contacting areas 6 can be formed to have a cross-section
with inclination as shown in Fig. 1, or can be formed as a horizontal surface
which protrudes to be lower than the other portions of the lugs by the
formation of step parts or the like (not shown).

Because the non-ground contacting areas 6,6 exist on the ground
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contacting lugs 4A, 4B corresponding to the region where the guide

protrusion 3 1s provided, there is no ground contacting repulsive force from

~ the non-ground contacting area 6. The value wo - w; will be smaller.

Therefore, the generation of the shearing force near the basal part of the
guide protrusion 3 is restricted. Thus, it 1s posSible to effectively prevent
the crack generétion in the vicinity 6f the basal part of the guide protrusion
13.

As mentioned above, a core-less rubber crawler of the invention has
a rubber main body iﬁ the shape of an endless belt, a guide ﬁrotrusion on an
internal surface of the rubber main body, extending .in a lengthwise
difection of the rubber main body at a center with respect to a width
direction of the rubber main body, and a ground contacting lug protruded on
an external surface of the rubber main body, wherein the ground cdntacting
has a non-ground contacting area corresponding to a center with respect to a
width direction of the rubber main body. Therefore, no ground contacting

repulsive force is received from a non-ground contacting area, and hence it

is possible to prevent the crack generation at a basal part of a guide

protrusion of a rubber crawler.

Moreover, when a reinforcing cord is ‘embedded 1n the rubber main
body in the form of an endless belt in the lengthwise direction thereof, the
driving dur’abﬂity and the widthwise hardness of the rubber main body are
increased with the aid of the shearing force restriction in the vicinity of thé
basal part of the guide protrusiqn. Thus, it is possible for the rubber
crawler to sufficiently exhibit durability performance.

' In addition to the above, the rubber crawler smoothly surrounds

wheels when either of or both of the guide protrusion and the ground



10

15

20

CA 02430907 2005-04-21

>

contacting lug is/are positioned with a predetermined interval therebetween
1n the lengthwise direction of the rubber main body. Therefore, it is -
possible to certainly prevent the crack generation in the vicinity of the basal
part df ground contacting lug by restrictihg the tensile stress.

As can seen from the above, a rubber crawler is provided according
to the present invéntion, which -effectively' prevents the crack generation by
restricting the shearing force to be generated in the vicinity of the basal part
of the guide protrusion.

The present invention was explained above in detaii based on the
embodiment. The inventioh can be appropriately modiﬁed within the spirit
and scope of the invention. For instance, modification can be applied to the
shape of the rubber crawler, the material thereof, the driving arrangement
of the rubber crawler as a contacting configuration of the rubber crawler
with wheels, the type of reinforcing cord containing a main cord ahd a bias
cord such as the twisting form of the cord or the like, the material of such .‘

cords, the manner of gumming, ‘the installation angle of cords, the

~ embedding location of such reinforcing cords, the shape of a guide protrusion,

the shape of a ground contacting lug, the quantity of the non-ground
contacting area to be cut such as cutting width, as well as the cutting shape

or cutting depth of a non-ground contacting area.
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What 1s claimed 1s:

1. A core-less rubber crawler comprising:

a rubber main body in the shape of an endless belt;

a guide protrusion provided on an internal surface of said rubber
main body, said guide protrusion extending in a lengthwise direction of said
rubber main body at a center with respect to a width direction of said rubber
main body; and

ground contacting lugs protruding from an external surface of said
rubber main body, each of said ground contacting lugs having a ground-
contacting area and a non-ground contacting area, said non-ground
contacting area corresponding to the center with respect to the width
direction of said rubber main body, said non-ground contacting area being
provided to correspond to a region where said guide protrusion is placed,
said non-ground contacting area being formed so as to have a width
corresponding to that of said guide protrusion, and said non-ground
contacting area having a lower protruding height from said external surface
of said rubber main body compared to the height of said ground contacting

ared.

2.  The rubber crawler as claimed in claim 1, further comprising a
reinforcing cord embedded in said rubber main body in the shape of an

endless belt, and said reinforcing cord extending in a lengthwise direction of

sald rubber main body.



CA 02430907 2007-10-23

11

3. The rubber crawler as claimed 1n claim 1 or 2, wherein said guide
protrusion 1s composed of a plurality of protruding parts provided in the
lengthwise direction of said rubber main body with a predetermined interval

therebetween.

4. The rubber crawler as claimed 1n claim 1, 2 or 3, wherein said ground
contacting lugs are provided 1n the lengthwise direction of said rubber main

body with a predetermined interval therebetween.

5. A core-less rubber crawler comprising:

a rubber main body in the shape of an endless belt;

a guide protrusion provided on an internal surface of said rubber
main body, said guide protrusion extending in a lengthwise direction of said
rubber main body at a center with respect to a width direction of said rubber
main body; and

sround contacting lugs protruding from an external surface of said
rubber main body, each of said ground contacting lugs having a ground-
contacting area and a non-ground contacting area, said non-ground
contacting area being located adjacent to the center with respect to the
width direction of said rubber main body, said non-ground contacting area
being provided to correspond to a region where said guide protrusion is
placed such that said ground contacting area does not extend into said
region, and said non-ground contacting area having a lower protruding
height from said external surface of said rubber main body compared to the

height of said ground contacting area.
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6. The rubber crawler as claimed 1n claim 5, further comprising a

reinforcing cord embedded in said rubber main body in the shape of an

endless belt, and said reinforcing cord extending in a lengthwise direction of

sald rubber main body.

7. The rubber crawler as claimed 1n claim 5 or 6, wherein said guide
protrusion 1s composed of a plurality of protruding parts provided in the

lengthwise direction of said rubber main body with a predetermined interval

therebetween.

8. The rubber crawler as claimed in claim 5, 6, or 7, wherein said ground
contacting lugs are provided 1n the lengthwise direction ot said rubber main

body with a predetermined interval therebetween.
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FIG. 4A

W:Load of Wheel
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b . | b:Width of Guide Protrusion
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