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A rubber crawler running device which includes a drive wheel connected to a drive shaft of a vehicle body, an idler wheel, and a
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and the idler wheel being disposed substantially horizontally, the rubber crawler being wound around the drive wheel and the idler
wheel and contacting the running surface, wherein the drive wheel Is formed so that engaging teeth thereof which engage with the
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ABSTRACT

A rubber crawler running device which includes a drive wheel
connected to a drive shaft of a vehicle body, an 1dler wheel, and a rubber
crawler having rubber projections formed on an inner peripheral surface
thereof at predetermined intervals, the drive wheel and the 1dler wheel
being disposed substantially horizontally, the rubber crawler being
wound around the drive wheel and the idler wheel and contacting the
running surface, wherein the drive wheel 1s formed so that engaging
teeth thereof which engage with the rubber projections are exposed at
right and left sides, and further comprising a guide skirt body fixed to the
vehicle body and disposed at transverse direction outer sides of the drive

wheel at a portion at which the rubber crawler 1s wound around the drive

wheel, with a gap being kept between the drive wheel and the guide skirt

body.
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DESCRIPTION

RUBBER CRAWLER RUNNING DEVICE

TECHNICAL FIELD

The present invention relates to a device for running a rubber
crawler mounted to a body of a vehicle such as a tractor or a skid steering
loader, and more particularly to the prevention of running-oif of the

rubber crawler.

BACKGROUND ART

A rubber crawler is driven by either engaging projections on an
inner peripheral surface of the rubber crawler with sprockets (coreless
type drive system) or engaging cores embedded 1n the rubber crawler with
sprockets (core type drive system).

Figs. 1A, 1B and 2 each show a conventional drive wheel 20. Fig.
1A shows a structure in which a pair of discs 21 and 22 fixed to a drive
shaft face each other and a predetermined number of pins 23 extend
between the circumferences of the discs 21 and 22. Further, Fig. 1B shows
a structure in which annular flanges 24 are formed at the peripheries of the
discs 21 and 22. Furthermore, Fig. 2 shows the structure of a star-shaped
drive wheel which does not have the discs described above but has a

predetermined number of teeth 26 on the periphery of a hub 25 fixed to a

drive shaft.
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When these drive wheels are used for, for example, the coreless
type rubber crawler, the pins 23 and the teeth 26 engage with the

projections formed on the inner peripheral surface of the rubber crawler at
predetermined intervals, such that the pins 23 and the teeth 26 can
successively move together with the projections and transmit a driving
force to the rubber crawler.

Because of this structure, soil and fibrous materials cannot be
prevented from entering the inner periphery of the rubber crawler during
the running (or operation) thereof. When soil is caught up between the
rubber crawler and the sprocket (or an 1dler wheel), phenomena occur
such as inadequate engagement of the rubber crawler with the sprocket and
application of excessive tension to the rubber crawler. Due to these
phenomena, the rubber crawler may be disengaged from the sprocket, and
consequently, the circumference of the rubber crawler may deviate,
thereby making the rubber crawler unusable.

More specifically, the drive wheels shown 1n Figs. 1A and 1B are
structured such that the running-off (or disengagement) of the rubber
crawler 1s prevented by pressing the protrusions of the rubber crawler from
the right and left by the discs 21 and 22, since the discs 21 and 22 are
present at the right and left. Moreover, in Fig. 1B, the flanges 24 contact
the inner peripheral surface of the rubber crawler so as to support the
tension applied thereto.

However, a drawback arises 1n that the rubber crawler does not
fully engage with the drive wheel since fibrous materials such as grass and

straw easily get tangled around the pins 23. Further, the vicinity of the
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rubber projections of the rubber crawler (right and left sides) 1s closed by
the discs 21 and 22, thereby forming a closed space. With this structure,
when the rubber projections engage with the drive wheel, mud and the
fibrous materials around the rubber projections become hard and build up
without escaping to the outside. This buildup layer gradually becomes
thick during running, resulting in an increased gap between the inner
peripheral surface of the rubber crawler and the drive wheel. Thus, the
tension applied to the rubber crawler becomes extremely large, and steel
cords embedded in the rubber crawler remain fully stretched, thereby
shortening the life of the rubber crawler. The rubber crawler 1s 1inevitably
disengaged from the drive wheel due to their insutficient engagement.

In contrast, in the drive wheel shown in Fig. 2 has no discs (21,
22) at the right and left sides of engaging teeth which engage with the
rubber projections. Thus, the engaging teeth are exposed, and few fibrous
materials get tangled around the engaging teeth 26. Further, the fibrous
materials and soil are easily discharged, and the phenomenon ot soi1l and
the like near the rubber projections becoming hard hardly occurs. As a
result, the gap between the inner peripheral surface of the rubber crawler
and the drive wheel is hardly increased, and the tension applied to the
rubber crawler does not become extremely large. However, since the discs
21 and 22 are absent, the drive wheel has no function of preventing lateral
displacement of the drive wheel and the rubber crawler relative to each
other. For this reason, running off of the rubber crawler from the drive

wheel is inevitable when the drive wheel is rotated or an external force 1s

applied to the rubber crawler in a lateral direction.
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DISCLOSURE OF THE INVENTION

The present invention provides a rubber crawler running device
which 1s less likely to form a hardened mass of fibrous materials and mud
near rubber projections formed on an inner peripheral surface of a rubber
crawler mounted to a body of a vehicle, and prevents running-off of the
rubber crawler from a drive wheel by controlling the movement of the
rubber crawler 1n lateral directions.

In order to overcome the above-described drawbacks, the present
invention provides a rubber crawler running device....

Specifically, the drive wheel forming the running device of the
present invention includes a central portion connected to the drive shaft
of the vehicle body, and the engaging teeth which are formed radially
from the central portion and engage with surfaces of the rubber
projections in a longitudinal direction of the rubber crawler. The
engaging teeth are exposed at the right and left sides thereot, and there
are no discs or flanges enclosing the engaging teeth.

The rubber crawler forming the running device of the present
invention specifically has the rubber projections formed at the central
portion of the inner peripheral surface at predetermined 1ntervals such
that the rubber projections engage with the engaging teeth of the drive
wheel. The rubber projections are conveniently formed on a continuous
protruding streak on the inner peripheral surface of the rubber crawler.

The guide skirt body forming the running device of the present

invention is conveniently provided so as to correspond to the periphery of
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the drive wheel at a portion thereof not abutting a road surface. The guide
skirt body may be in the shape of a plate, a bar, or a ring which is disposed
at outer sides of the drive wheel in a transverse direction thereof. The

total width of the gaps between the rubber projections and the guide skirt
bodies at the right and left sides is equal to or less than the width of the

rubber projection in a transverse direction thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A and 1B are views showing examples of conventional
drive wheels.

Fig. 2 1s a view showing another example of the conventional

drive wheels.

Figs. 3A and 3B are views showing the states of conventional
rubber crawler running devices.

Fig. 4 1s a side view of a main portion of a rubber crawler running
device according to the present invention.

F1g. 5 1s a cross-sectional view taken along line A-A of Fig. 4.

Fig. 6 1s a cross-sectional view taken along line B-B of Fig. 4.

Fig. 7 1s a side view of a main portion of a structure for driving a

rubber crawler i1n accordance with a second example of the present

invention.
Fig. 8 1s a cross-sectional view taken along line C-C of Fig. 7.

Fig. 9 1s a cross-sectional view taken along line D-D of Fig. 7.

BEST MODE FOR CARRYING OUT THE INVENTION
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The rubber crawler running device of the present invention is
structured as described above and intended to prevent formation of a
layer 49 of tforeign materials which is mainly comprised of mud. For this
purpose, a drive wheel which is structured so as not to form a closed
space near the pins 1s used. The drive wheel further includes guide skirt
bodies at right and left sides thereof in order to prevent so-called
running-oft (disengagement) of a rubber crawler from the drive wheel.
When the running directions of the rubber crawler and the drive wheel
become different from each other, rubber projections of the rubber
crawler contact the guide skirt bodies, whereby their positions are
corrected. In this way, running off of the rubber crawler from the drive
wheel 1s prevented.

The present invention will be described below by taking the most
specific coreless type rubber crawler running device as an example. Figs.
3A and 3B show the relationship between rubber projections 41 of a
rubber crawler 40 and the pins (engaging teeth) 23 of the drive wheel 20
shown in Fig. 2. Fig. 3A shows a normal engagement state, while Fig. 3B
shows an engagement state when the layer 49 of foreign materials
adheres to an inner surface of the rubber crawler 40. Namely, in this
example, engagement of the rubber projections 41 with the pins 23 starts
at the uppermost position of the drive wheel 20, and the rubber
projections 41 and the pins 23 are successively rotated. In Fig. 3A, the
pins 23 abut concave portions between the rubber projections 41 and are
rotated together with the rubber projections 41. When the layer 49 of

foreign materials 1s present, the length of the inner periphery of the
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rubber crawler 40 changes by the thickness of the layer 49. When the start
point of the engagement is considered to be in the normal state, the
positions of the pins 23 are gradually displaced from their positions in the
normal state, as shown in Fig. 3B. As a result, the pins 23 chip the rubber
projections 41 away, thereby generating significant wear. Further, since
the pins 23 are not positioned between the rubber projections 41, the
phenomenon of the rubber crawler being lifted from the drive wheel 20
occurs, and the rubber crawler 40 is frequently disengaged from the drive
wheel 20. Particularly 1n the case of a running device having a drive
wheel provided therein, the overall weight of a vehicle body is applied to
a single rubber projection, thereby damaging the rubber projection. The
running device having the layer of foreign materials around the pins 23
also has such a drawback.

The formation of the layer 49 of foreign materials has a
significantly adverse effect on the rubber crawler. Particularly, the drive
wheels shown 1n Figs. 1A and 1B are much likely to harden, around the
rubber projections 41, mud and the like adhering to the inner surface of
the rubber crawler 40, rather than escaping the mud to the right and left
sides of the rubber crawler 40.

The drive wheel 20 shown 1n Fig. 2, to which mud hardly
adheres, 1s particularly preterable for use because of the great effects
thereot, and the present invention has adopted the drive wheel shown in
Fig. 2. Namely, 1n the conventional manner, the drive wheel and the discs

are integrally formed for rotation as shown in Figs. 1A and 1B. In the

present invention, however, the engaging teeth and the discs are
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separated from each other in order to separate the functions thereof, and
the portions corresponding to the discs are formed as the guide skirt
bodies fixed to the vehicle body and disposed along the right and left
sides of the engaging teeth. The guide skirt bodies are not rotated
together with the drive wheel or do not form a closed space for the rubber
projections. Further, a large amount of mud and pebbles are present at a
portion which contacts a road surface and at which the rubber projections
engage with the engaging teeth. The guide skirt bodies are conveniently
provided at portions not contacting the road surface so that discharging
mud and pebbles to the right and left sides of the rubber projections is not
interrupted.

Namely, 1n this example, a closed space in which mud and the
like harden 1s absent around the rubber projections. Thus, the
phenomenon of hardened mud hardly occurs, and this example
sufficiently has a function of discharging mud. The guide skirt body is
fixed to the vehicle body and even has a function of correcting
displacement of the drive wheel and the rubber projections relative to
each other in the lateral directions. In order to carry out this function, the
guide skirt body may be plate-shaped, but may be a ring having a circular
or elliptical cross section in view of cost reduction. The total width of the
gaps between the rubber projections and the guide skirt bodies at the right

and left sides 1s conveniently equal to or less than the width of the rubber

projection 1n a transverse direction thereof.

The rubber crawler 1s preferably structured so that 1t 1s difficult

for mud and the like to go into the vicinity of the guide skirt body and the
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rubber projection. The rubber projection is preferably provided at a
position somewhat away from the inner peripheral surface of the rubber
crawler, rather than directly on the inner peripheral surface. For example,
the rubber projections are conveniently formed on a protruding streak

continuously formed on the inner peripheral surface of the rubber

crawler.

EXAMPLES

The present invention will be described in further detail with
reference to the drawings. Fig. 4 is a side view of a main portion of a
structure 50 for driving the rubber crawler according to the present
invention, Fig. 5 is a cross-sectional view taken along line A-A, and Fig.
6 1s a cross-sectional view taken along line B-B. In the drawings, the
drive wheel 52 which is the same as that shown in Fig. 2 is mounted to a
drive shaft 51 which extends from a vehicle body (not shown). Engaging
teeth 53 are provided on the periphery of the drive wheel 52. Reference
numeral 60 1ndicates a coreless type rubber crawler, and reference
numeral 61 indicates rubber projections formed on the inner periphery of
the rubber crawler 60 at predetermined intervals. The engaging teeth 53
engage with the rubber projections 61.

Reference numeral 70 indicates a guide skirt body formed by an
annular body which 1s provided along right and left side portions of the
engaging teeth 53. In this example, the guide skirt body is disposed at a

portion which at least does not contact the road surface and at which the

rubber projections 61 engage with the engaging teeth 53. The guide skirt
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body includes an annular body 70 extending from the vehicle body to the
right and left sides of the rubber projections 61 with predetermined gaps
therebetween. The gaps between the right and left sides of the rubber
projections 61 and the guide skirt body are set such that the total width of
the gaps between the rubber projections 61 and the annular body 70 is
equal to or less than the width of the rubber projection 61 in the
transverse direction thereof. When the width W of the rubber projection
61 in the transverse direction is, for example, 80 mm, a gap WO between
the rubber projections 61 and the portion of the annular body 70 which is
disposed at the right and left sides of the engaging teeth 53 is 40 mm or
less, and preferably about 20 mm. Specifically, the annular body 70 is
curved closer to the drive wheel 52 than its base portion 71 is, which
extends from the vehicle body. The annular body 70 may conveniently
have a substantially circular cross section. It suffices if the annular body
70 1s f1xed to an appropriate portion of the vehicle body.

The rubber crawler running device of the present invention is
structured as described above. First, since the rubber crawler running
device has no closed space for the mud and the like which have been
tangled around or have adhered to the engaging teeth 53, the mud can be
discharged from the right and left sides of the engaging teeth 53.
Secondly, since the rubber crawler running device includes the guide
skirt bodies 70, when the rubber crawler 60 is about to be disengaged
from the engaging teeth 53 in the lateral directions, the rubber projections

61 provided on the rubber crawler 60 contact the guide skirt bodies 70 so

that the rubber crawler 60 cannot move any further in the lateral
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directions. In this way, running off of the rubber crawler 60 from the
drive wheel 52 can be prevented.

In this example, the guide skirt body (annular body) 70 1s
disposed so as not to pinch the right and left portions of the rubber
projections 61 at a portion of the rubber crawler 60 contacting the
ground. With this structure, the discharge of soil to the right and left sides
of the rubber crawler 60 i1s not interrupted.

Fig. 7 is a side view of a main portion of the structure 50 for
driving a rubber crawler in accordance with a second example of the
present invention. Fig. 8 is a cross-sectional view taken along line C-C,
and Fig. 9 is a cross-sectional view taken along line D-D. This example 1s
different from the previous example in that the rubber projections 61 are
formed on a protruding streak 62, which 1s formed on the 1nner peripheral
surface of the rubber crawler 60 so as to have a substantially trapezoidal
cross section. Because of the presence of the protruding streak 62, this
example has a significant advantage in that mud and the like which have
moved into the rubber crawler 60 and adhered to the inner peripheral
surface thereof hardly move onto the protruding streak 62 and adhere to
the vicinity of the rubber projections 61 or to the drive wheel 52.

Further, the guide skirt body 70 may be disposed at a position
where the guide skirt body 70 contacts the rubber projections 61.
However, when the guide skirt body 70 is disposed as close to the
protruding streak 62 as possible so that the guide skirt body 70 contacts a

side of the protruding streak 62, the contact 1s not intermittent, and

direction control becomes relatively easy. This structure also has

11



CA 02482771 2004-10-18

advantages 1n that the load applied to the rubber projections 61 is reduced

and the rubber projections 61 are hardly chipped away.

INDUSTRIAL APPLICABILITY

As described above, the present invention provides an improved
running device for a rubber crawler. This device reduces the formation of
a layer of foreign materials, such as mud, adhering to the inner peripheral
surface of the rubber crawler or the drive wheel and, as a result,
running-off of the rubber crawler from the drive wheel is significantly
reduced. The rubber crawler running device, which is extremely
excellent from a practical standpoint because it requires little time-
consuming effort for maintenance and can increase the life of the rubber

crawler, can be used.
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CLAIMS

1. ‘ A rubber crawler running device which includes a
drive wheel connected to a drive shaft of a vehicle body, an idler wheel,
and a rubber crawler having rubber projections formed on an inner
peripheral surface thereof at predetermined intervals, lower end portions
of the drive wheel and the idler wheel being disposed near a running
surface, the rubber crawler being wound around the drive wheel and the
1dler wheel and contacting the running surface, wherein the drive wheel
1s formed so that engaging teeth thereof which engage with the rubber
projections are exposed at right and left sides, and further comprising a
guide skirt body which is fixed to the vehicle body so as to correspond to
the periphery of the drive wheel at a portion thereof not abutting a road
surface, which guide skirt body is disposed at an outer side of engaging
portions of the drive wheel and the rubber crawler with a predefined

clearance with respect to a widthwise direction of the engaging portions.

2. The rubber crawler running device of claim 1, wherein the drive
wheel includes a central portion, and the engaging teeth which are formed
radially from the central portion and engage with surfaces of the rubber

projections in a longitudinal direction of the rubber crawler.

3. The rubber crawler running device of claim 1, wherein the rubber

projections are formed on a protruding streak continuously formed on the

inner peripheral surface of the rubber crawler.
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4. The rubber crawler running device of claim 1,
wherein the total width of the gaps between the rubber projections and
the guide skirt bodies at the right and left sides is equal to or less than the

width of the rubber projection in a transverse direction thereof.

14
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