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(57) Abstract: The present invention relates to a tuel
filling cap of a fuel tank with improved accessibility
to a fuel supply pipe without lowering space effi-
ciency associated with installation of the fuel tank in
construction equipment comprising compactors or
road rollers. The present invention provides a fuel
filling cap, mounted in a fuel tank of construction
equipment, for opening and closing a fuel filling in-
let, comprising: a base plate, which is coupled to a
top surface of the fuel tank and comprises a support
pipe introduced into the fuel tank in its center; a flex-
ible pipe, wherein its bottom end is coupled to an in-
ner wall of the support pipe of the base plate, and the
flexible pipe is formed of bellows longitudinally flex-
ible by an outer force and comprises a flange located
in the top of the base plate in its top end; and a cap
member detachably coupled to the base plate.
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Title of Invention: FLEXIBLE FUEL FILLING CAP OF FUEL
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TANK
Technical Field

The present invention relates to a fuel filling cap of a fuel tank, more specifically, a
fuel filling cap, which is mounted in a fuel tank of construction equipment comprising
compactors and road rollers, for opening and closing a fuel filling inlet.
Background Art

A compactor or a road roller is construction equipment used to compact the ground
or asphalt pavement using a heavy-weight drum in the construction of roads.

The compactor or the road roller typically comprises a vehicle body equipped with a
cabin seat and an engine, a front drum installed in the front of the vehicle body, and a
rear drum installed in the rear of the vehicle body.

The vehicle body is loaded with a Roll-Over Protective Structure (ROPS) in order to
safely protect a driver sitting in the cabin seat when the compactor or the road roller
rolls over.

Further, a vibrating means for generating a vibratory force to the ground or an
asphalt pavement through an eccentric rotation is mounted inside at least one of the
front drum and the rear drum.

A ballast for applying a weight to a drum is installed in one side of at least one of the
front drum and the rear drum. The inside of the ballast is filled with water, sand or
metal scrap to increase the weight.

Further, a drum cooling means is installed in the bottom of the ballast. The drum
cooling means sprays cooling water on at least one of the front drum and the rear drum
to cool the rum and simultaneously remove asphalt particles from the drum surface.

As the above-mentioned members are compactly disposed in the vehicle body of the
construction equipment comprising compactors and road rollers, there is no enough
space to install a fuel tank. For this reason, a fuel tank of the construction equipment
comprising compactors and road rollers is installed under the cabin seat in order to
increase space efficiency.

In case of such a fuel tank, a fuel filling inlet should be formed in a direction per-
pendicular to a top surface of the fuel tank for peak filling of fuel. Further, a top outer
surface of the fuel tank of the vehicle body is covered with an outer cover, and a cutout
is formed in the outer cover so that a nozzle of a fuel supply pipe is accessible to the
fuel filling inlet.

Accordingly, a fuel filling cap for opening and closing the fuel inlet of the fuel tank
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is located inside the outer cover without being exposed to the outside of the vehicle
body, and the fuel supply pipe is accessible to the fuel filling inlet through the cutout

when fuel is supplied.
However, in a conventional construction equipment comprising compactors and road

rollers, a fuel filling inlet of a fuel tank is formed in a perpendicular direction, whereas
a fuel supply pipe is entered from the lateral side through a cutout of the outer cover
and is inserted into the fuel filling inlet when fuel is supplied. Thus, it was not easy to
insert a nozzle of the fuel supply pipe into the fuel filling inlet of the fuel tank.
Further, in order to solve such problem, the outer cover comprising a cutout should
be formed to be in an excessively high position, which results in lowering space ef-

ficiency associated with installation of the fuel tank.
Disclosure of Invention

Technical Problem

The present invention relates to a fuel filling cap of a fuel tank to improve acces-
sibility to a fuel supply pipe without lowering space efficiency associated with in-
stallation of the fuel tank in construction equipment comprising compactors and road
rollers.

Solution to Problem

The present invention discloses a flexible fuel filling cap, which is mounted in a fuel
tank of construction equipment, for opening and closing a fuel filling inlet, char-
acterized by comprising: a base plate, which is coupled to a top surface of the fuel tank
and is equipped with a support pipe, introduced into the fuel tank, in the center; a
flexible pipe, wherein a bottom end is coupled to an inner wall of the support pipe of
the base plate, and the flexible pipe is formed of bellows longitudinally flexible by an
outer force and comprises a flange located in the top of the base plate in its top end;
and a cap member detachably coupled to the base plate.

According to a preferred feature of the present invention, the base plate is welded to
the top surface of the fuel tank, and the support pipe extends perpendicularly
downwards or slantly downwards.

According to a preferred feature of the present invention, the flange of the flexible
pipe has a width less than the base plate.

According to a preferred feature of the present invention, the flange of the flexible
pipe comprises a holding member to enable an operator to easily hold.

According to a preferred feature of the present invention, the flexible pipe is manu-
factured with rubber materials or chemically resistant resin materials.

According to a preferred feature of the present invention, the cap member is screw-

coupled to the base plate.
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According to a preferred feature of the present invention, the cap member is
connected to the base plate by a connection member. The connection member
comprises a strip member connected to the base plate and a ring member integrated

with the strip member and, to which the cap member is rotatably coupled.
According to a preferred feature of the present invention, the fuel tank is installed

under the cabin seat of the construction equipment. The top outer surface of the fuel
tank of the vehicle body in the construction equipment is covered with an outer cover
in which a cutout is formed. The flange of the flexible pipe is withdrawn to the outside
through the cutout of the outer cover when fuel is supplied by the fuel supply pipe.

According to a preferred feature of the present invention, a flange support member to
which a flange of the flexible pipe is detachably coupled is mounted on an outer
surface of the outer cover adjacent to the cutout.

According to a preferred feature of the present invention, the construction equipment

is a compactor or a road roller.

Advantageous Effects of Invention

The present disclosure is advantageous in that the accessibility to a fuel supply pipe
is improved without lowering space efficiency associated with installation of the fuel
tank in construction equipment comprising compactors and road rollers.
Brief Description of Drawings

FIG. 1 is a perspective view of the entire construction equipment comprising a
flexible fuel filling cap of a fuel tank according to an example of the present invention.

FIG. 2 is an enlarged view of a flexible fuel filling cap of a fuel tank according to an
example of the present invention installed to the construction equipment according to
FIG. 1.

FIG. 3 is an exploded perspective view of a flexible fuel filling cap of a fuel tank
according to an example of the present invention.

FIG. 4 illustrates a cross-sectional structure of a flexible fuel filling cap of a fuel tank
according to an example of the present invention.

FIG. 5 illustrates a state of using a flexible fuel filling cap of a fuel tank when fuel is
filled according to an example of the present invention.

FIG. 6 illustrates a cross-sectional structure of a flexible fuel filling cap of a fuel tank
when fuel is filled according to an example of the present invention.
Mode for the Invention

Reference will now be made in detail to embodiments of the present disclosure,
examples of which are illustrated in the accompanying drawings. While the present
disclosure will be described in conjunction with the following embodiments, it will be

understood that they are not intended to limit the present disclosure to these em-
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bodiments alone. On the contrary, the present disclosure is intended to cover al-
ternatives, modifications, and equivalents which may be included within the spirit and
scope of the present disclosure as defined by the appended claims. Furthermore, in the
following detailed description of the present disclosure, numerous specific details are
set forth in order to provide a thorough understanding of the present disclosure.
However, embodiments of the present disclosure may be practiced without these

specific details.

FIG. 1 illustrates a compactor or a road roller (100) as an example of construction
equipment comprising a flexible fuel filling cap (200) of a fuel tank according to an
example of the present invention. Further, FIG. 2 illustrates an enlarged view of a
flexible fuel filling cap (200) of a fuel tank according to an example of the present
invention installed to the construction equipment according to FIG. 1.

As illustrated in FIG. 1, a compactor or a road roller (100) comprises a vehicle body
(110), a front drum, which is installed in the front of the vehicle body (110) and is used
to compact the ground or an asphalt pavement, and a rear drum (130), which is
installed in the rear of the vehicle body (110) and is used to compact the ground or an
asphalt pavement.

The vehicle body (110) is loaded with a cabin seat (111), on which a driver sits, an
engine (113), which generates a travelling power, and an ROPS (Roll-Over Protective
Structure) (115) to safely protect a driver sitting on the cabin seat (111) when a
compactor or a road roller (100) rolls over.

A vibrating means (not shown) is mounted inside at least one of the front drum (120)
and the rear drum (130). When the front drum (120) or the rear drum (130) rotates, the
vibrating means is eccentrically rotated within the front drum (120) or the rear drum
(130) and generates a vibratory force to the ground or an asphalt pavement.

A ballast (140) is installed in one side of at least one of the front drum (120) and the
rear drum (130). The ballast applies a weight to the front drum (120) or the rear drum
(130) to compact the ground or an asphalt pavement well. The ballast (140) is in the
shape of a container, which can be filled with water, sand or metal scrap to increase
weight.

A drum cooling means (150) is installed in the bottom of the ballast (140). The drum
cooling means (150) sprays cooling water on the surface of at least one of the front
drum (120) and the rear drum (130) to cool the front drum (120) or the rear drum (130)
and simultaneously remove asphalt particles from the surface of the front drum (120)
or the rear drum (130).

Further, the vehicle body (110) is loaded with a fuel tank (160), in which fuel used in
driving an engine (113) is stored. As specifically illustrated in FIG. 2, the fuel tank
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(160) is installed under the cabin seat (111) due to the restriction on installation space.
Further, the top outer surface of the fuel tank (160) of the vehicle body (110) is
covered with an outer cover (117), in which a cutout (117a) is formed so that fuel can
be injected by a fuel supply pipe.

A flexible fuel filling cap (200) of the fuel tank for opening and closing a fuel filling
inlet according to an example of the present invention may be applied to the fuel tanks
of all construction equipments. However, it is preferable that such a flexible fuel filling
cap be applied to the construction equipment, like the compactor or the road roller
(100) as illustrated in FIG. 1, wherein the fuel tank (160) is located inside the outer
cover (117) without being exposed to the outside, and is accessible only through the

cutout (117a) of the outer cover when fuel is supplied.

FIG. 3 illustrates an exploded perspective view of the flexible fuel filling cap (200)
of the fuel tank according to an example of the present invention. FIG. 4 illustrates a
cross-sectional structure of the flexible fuel filling cap (200) of the fuel tank according
to an example of the present invention.

As illustrated in FIG. 3 and FIG. 4, the flexible fuel filling cap (200) of the fuel tank
according to an example of the present invention comprises: a base plate (210), which
is coupled to a top surface of the fuel tank (160) and comprises a support pipe (211)
which is introduced into the fuel tank (160) in its center; a flexible pipe (220), wherein
its bottom end is coupled to an inner wall of the support pipe (211) of the base plate
(210), and the flexible pipe is formed of bellows longitudinally flexible by an outer
force and comprises a flange (221) located in the top of the base plate (210) in its top
end; and a cap member (230) detachably coupled to the base plate (210).

Herein, the base plate (210) supports longitudinal flexibility of the flexible pipe (220)
and opens and closes the fuel filling inlet by the detachable coupling of the cap
member (130). When the length of the flexible pipe (220) is reduced, the flange (221)
is seated and supported in a top surface of the base plate (210), and the bottom surface
of the base plate (210) is sealingly welded or thermoset to the top surface of the fuel
tank (160).

Further, the support pipe (211) extends into the fuel tank (160) in the center of the
base plate (210). The support pipe (211) is coupled to a bottom end of the flexible pipe
(220) to fix the location of the bottom end of the flexible pipe (220) allowing the
flexible pipe (220) to be longitudinally flexible. As illustrated in FIG. 3 and FIG. 4, it
is preferable that the support pipe (211) extend perpendicularly downwards. However,
the support pipe (211) may extend slantly downwards towards inside the vehicle body
(110) so that the fuel supply pipe can be easily inserted from the lateral top when fuel
is supplied.
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The above-mentioned base plate (210) comprises the flexible pipe (220), which can
be withdrawn to the outside. The flexible pipe (220) is pulled by an outer force, i.e.,
the operator’s force, and its length is extended so that the support pipe (211) of the
base plate (210) may be withdrawn to the outside. As a result, accessibility to the fuel
supply pipe is enhanced when fuel is supplied. Further, the flexible pipe (220) is
compressed by outer force, and its length is reduced, thereby the base plate (210) and
the cap member (130) can be coupled.

The bottom end of the flexible pipe (220) is coupled to the inner wall of the support
pipe (211) of the base plate (210) in various ways, such as bonding, thermosetting, etc.
Further, the top end of the flexible pipe (220) is equipped with the flange (221). The

flange (221) of the flexible pipe (220) is seated in the top end of the base plate (210)
and supported when the length of the flexible pipe (220) is reduced, and thus, functions
as a kind of stopper not to be entered into the inside of the support pipe (211) of the
base plate (210).

The flange (221) of the flexible pipe (220) has a width less than the base plate (210)
not to be protruded to the outer surface of the base plate (210). Due to this, the cap
member (230) can be detachably coupled to the outer surface of the flexible pipe (220).

Further, it is preferable that the flange (221) of the flexible pipe (220) be separately
equipped with a holding member (223). The holding member (223) functions as
holding the flange (221) seated in the base plate (210) to easily pull it. As illustrated in
FIG. 3, the holding member (223) may be formed in the shape of a ring that can be put
on the operator’s finger, but any shape or form that can be protruded to the outside of
the flange (221) of the flexible pipe (220) is allowable. Further, although the holding
member (223) is protruded to the outside of the flange (221) of the flexible pipe (220),
it has a length that is not protruded to the outside of the base plate (210) in order not to
disrupt the coupling of the cap member (230) to the base plate (210).

As anozzle of the fuel supply pipe is inserted into the flexible pipe (220), which was
withdrawn to the outside of the support pipe (211) of the base plate (210) when fuel is
supplied, the flexible pipe (220) forms a fuel filling inlet and a fuel inlet piping so that
fuel can be injected to the inside of the fuel tank (160). Accordingly, it is preferable
that the flexible pipe (220) be manufactured with rubber materials or chemically
resistant resin materials such that material characteristic can be maintained even if it is

in contact with fuel.

The cap member (230) actually opens or closes the fuel filling inlet of the fuel tank
(160), and is detachably coupled to the above-mentioned base plate (210). It is
preferable that the cap member (230), as illustrated in FIG. 4, be screw-coupled to the
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outer surface of the base plate (210). To this end, a screw thread is equipped on the
outer surface of the base plate (210), and a screw thread corresponding to the screw
thread of the base plate (210) is formed on the bottom of the inner circumference
surface of the cap member (230). In addition to the screw-coupling as mentioned above
in connection with detachable coupling of the cap member (230) to the base plate
(210), all coupling methods that are detachable may be applied.

The cap member (230) is not completely separated from the base plate (210), but it is
preferable that the cap member be connected to the base plate (210) by the connection
member (231) to prevent loss. Such a connection member, as illustrated in FIG. 3,
comprises a strip member (231a), one end of which is connected to the lateral bottom
end of the base plate (210), and a ring member (231b), which is integrated with the
other end of the strip member (231a) and to which the cap member (230) is rotatably
coupled.

The flexible fuel filling cap (200) of the fuel tank, for opening and closing a fuel
filling inlet of the fuel tank (160), according to an example of the present invention
may be applied to fuel tanks of all construction equipments. However, it is particularly
preferable that the flexible fuel filling cap be applied to the construction equipment,
wherein the fuel tank (160) is located inside the outer cover (117) without being
exposed to the outside of the vehicle body (110) and is configured to be accessible
only though the cutout (117a) of the outer cover (117) when fuel is supplied, such as
the compactor or the road roller (100) as illustrated in FIG. 1.

FIG. 5 illustrates a state of the use of the flexible fuel filling cap (200) of the fuel
tank when filling it with fuel according to an example of the present invention. FIG. 6
illustrates a cross-sectional structure of the flexible fuel filling cap (200) of the fuel
tank when filling it with fuel according to an example of the present invention.

Referring to FIG. 5 and FIG. 6, a method of using the flexible fuel filling cap (200)
of the fuel tank when filling it with fuel according to an example of the present
invention is explained in detail below.

When fuel is supplied by the fuel supply pipe (not shown), first, the operator puts his
or her hand through the cutout (117a) of the outer cover (117), and then, rotates the cap
member (230) to the unlock direction to separate the cap member (230) from the base
plate (210). Thereafter, the holding member (223) formed in the flange of the flexible
pipe (220) seated on the base plate (210) is pulled to the outside to be withdrawn to the
outside of the cutout (117a) of the outer cover (117). After inserting the nozzle (not
shown) of the fuel supply pipe into the flexible pipe (220), fuel is supplied. As the
length of the flexible pipe (220) is extended, the flexible pipe gets out of the support
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pipe (211) of the base plate (210).
In such case, it would be difficult for the operator to hold even the holding member

(223) of the flexible pipe (220) in addition to the fuel supply pipe. Thus, it is preferable
to allow the flange (221) of the flexible pipe (220) withdrawn to the outside of the
cutout (117a) of the outer cover (117) to be held in a specific portion of the outer cover
(117). To this end, a flange support member (119), which the flange of the flexible
pipe (220) is detachably coupled to, is equipped on the outer surface of the outer cover
(117) adjacent to the cutout (117a).

It is preferable that the flange support member (119) be formed in the shape of a
hook, specifically, a hook constituted to be rotatable in a range of 90 degrees, and that
the flange (221) of the flexible pipe (230). It is preferable that the flange (221) of the
flexible pipe (220) latch on the hook-shaped flange support member (119). As il-
lustrated in FIG. 5 and FIG. 6, a ring-shaped holding member (223) may latch on the
hook-shaped flange support member (119). If the holding member (223) is not in a ring
shape, a latching portion on which the hook-shaped flange support member (119)
latches may be separately formed in the flange (221) of the flexible pipe (220).

When completing the fuel supply, the flange (221) of the flexible pipe (220) is
separated from the flange support member (119), and then, is pushed into and seated to
the base plate (210) through the cutout (117a) of the outer cover (117). As the length of
the flexible pipe (220) is reduced, the flexible pipe is entered into the support pipe
(211) of the base plate (210). Thereafter, the cap member (230) is rotated in the lock
direction to be coupled to the base plate (210).

The flexible fuel filling cap (200) of the fuel tank according to an example of the
present invention comprises a flexible pipe (220) that can be withdrawn to the outside.
Thus, if the flexible fuel filling cap is applied to the construction equipment, wherein
the fuel tank (160) is located inside the outer cover (117) without being exposed to the
outside of the vehicle body (110), and is configured to be accessible only thorough the
cutout (117a) of the outer cover (117) when fuel is supplied, accessibility to the fuel
supply pipe when fuel is supplied can be considerably improved without lowering

space efficiency associated with the installation of the fuel tank (160).

Although the invention has been described with reference to the preferred em-
bodiments in the attached figures, it is noted that equivalents may be employed and
substitutions made herein without departing from the scope of the invention as recited
in the claims.

Industrial Applicability

The present invention is applicable to a fuel tank of construction equipment
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Claims

A fuel filling cap, mounted in a fuel tank of construction equipment, for
opening and closing a fuel filling inlet, comprising:

a base plate, which is coupled to a top surface of the fuel tank and
comprises a support pipe introduced into the fuel tank in its center;

a flexible pipe, wherein its bottom end is coupled to an inner wall of the
support pipe of the base plate, and the flexible pipe is formed of
bellows longitudinally flexible by an outer force and comprises a flange
located in the top of the base plate in its top end; and

a cap member detachably coupled to the base plate.

The flexible fuel filling cap of the fuel tank as claimed in Claim 1,
wherein the base plate is welded to the top surface of the fuel tank; the
support pipe extends perpendicularly downwards or slantly downwards.
The flexible fuel filling cap of the fuel tank as claimed in Claim 1,
wherein the flange of the flexible pipe has a width less than the base
plate.

The flexible fuel filling cap of the fuel tank as claimed in Claim 1,
wherein the flange of the flexible pipe is equipped with a holding
member to enable an operator to easily hold.

The flexible fuel filling cap of the fuel tank as claimed in Claim 1,
wherein the flexible pipe is manufactured with rubber materials or
chemically resistant resin materials.

The flexible filling cap of the fuel tank as claimed in Claim 1, wherein
the cap member is screw-coupled to the base plate.

The flexible fuel filling cap of the fuel tank as claimed in Claim 6,
wherein the cap member is connected to the base plate by a connection
member, which comprises a strip member connected to the base plate
and a ring member integrated with the strip member and to which the
cap member is rotatably coupled.

The flexible fuel filling cap of the fuel tank as claimed in any one of
Claims 1 to 7,

wherein the fuel tank is installed under the cabin seat in the con-
struction equipment; the top outer surface of the fuel tank of the vehicle
body in the construction equipment is covered with an outer cover in
which a cutout is formed; and when fuel is supplied by the fuel supply
pipe, the flange of the flexible pipe is withdrawn to the outside through

the cutout of the outer cover.
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[Claim 9] The flexible fuel filling cap of the fuel tank as claimed in Claim 8,
comprising a flange support member to which the flange of the flexible
pipe is detachably coupled in the outer surface of the outer cover.

[Claim 10] The flexible fuel filling cap of the fuel tank as claimed in Claim 1,

wherein the construction equipment is a compactor or a road roller.
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