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(57) ABSTRACT

A bumper step for a heavy-duty truck includes a main bracket
that is provided on a front lower portion of a vehicle. The
lower end of a first step is hinged to the main bracket such that
the first step is rotatable and deployable downwards, and the
first step is fixed in a deployed position. A second step is
provided behind the first step. The upper end of the second
step is hinged to the main bracket such that the second step is
rotatable and deployable upwards. The second step is fixed in
position above the first step.

8 Claims, 6 Drawing Sheets
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1
BUMPER STEP FOR HEAVY-DUTY TRUCK

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority of Korean Patent
Application Number 10-2011-0134664 filed Dec. 14, 2011,
the entire contents of which application is incorporated herein
for all purposes by this reference.

BACKGROUND OF INVENTION

1. Field of Invention

The present invention relates, in general, to a bumper step
for a heavy-duty truck, and more particularly, to a bumper
step for a heavy-duty truck, in which the width of the step on
which the feet are intended to be put is increased, and steps are
provided in upper and lower positions without limiting the
design of the front part of a vehicle, so that maintenance can
be performed without hindrance.

2. Description of Related Art

Generally, the height of a heavy-duty truck such as a dump
truck is much higher than that of an automobile. It is therefore
difficult to clean dirt from the windshield or to perform main-
tenance on the front part of the truck, for example, to replace
a wiper blade.

Accordingly, the bumper of the truck is provided with a
step at a predetermined height so that a worker can perform
maintenance on the front part of the truck by ascending onto
the step.

FIG. 1 is a view showing the structure of a bumper step of
the related art, which is provided on a heavy-duty truck. As
shown in FIG. 1, a bumper cover has a step-hole 1 formed in
the horizontal direction thereof, so that a worker can stand on
the step-hole 1.

However, the step-hole 1 of the bumper step is poorly
designed for an worker to step on since the width on which the
worker can stand is narrow. Therefore, conducting mainte-
nance on the front part is disadvantageously difficult, and the
operation encounters considerable restrictions.

FIG. 2 is a view showing the structure of another bumper
step of the related art that is opened. As shown in FIG. 2, a
bumper is provided with a grilled step 2 in the central portion
thereof. The lower end of the step 2 is hinged to the bumper so
that it can be opened and closed like a hinged door.

This bumper step has a wide area on which the feet are
intended to be put, so that work can be easily performed.
However, the height of the step is low, and thus it is difficult to
perform maintenance on the upper portion of the windshield.

FIG. 3 is a view showing the structure of a further example
of the bumper step of the related art that is opened. As shown
in FIG. 3, an upper step 3 and a lower step 4 are provided in
the upper and lower ends of the central portion of a bumper,
respectively. The lower end of the steps is hinged to the
bumper, so that the steps can be opened and closed like a
hinged door.

In this example, the upper step increases the height of the
entire step structure, such that an operation on the upper
portion of the windshield can be easily carried out. However,
since the two steps are provided at the upper and lower ends
of'the bumper, respectively, the width of the area of the step on
which feet are intended to be put is decreased. This causes a
problem in that maintenance work cannot be easily carried
out.

In addition, since the two steps are provided on the upper
and lower ends of the bumper, respectively, the area in which
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the steps are provided must be considerably large. This dis-
advantageously limits the design of the front part of the
vehicle.

The information disclosed in this Background section is
only for enhancement of understanding of the general back-
ground of the invention and should not be taken as an
acknowledgement or any form of suggestion that this infor-
mation forms the prior art already known to a person skilled
in the art.

SUMMARY OF INVENTION

Various aspects of the present application are directed to
provide solutions to the above problems occurring in the
related art, and the present application is intended to propose
a bumper step for a heavy-duty truck, in which the width of
the step on which feet are intended to be put is increased, and
steps are provided in upper and lower positions without lim-
iting the design of the front part of a vehicle, so that mainte-
nance can be easily performed.

Various aspects of the present invention provide for a
bumper step for a heavy-duty truck that includes a main
bracket provided on a front lower portion of a vehicle, a first
step, wherein a lower end of the first step is hinged to the main
bracket such that the first step is rotatable and deployable
downwards, and the first step is fixed in a deployed position,
and a second step provided behind the first step, wherein an
upper end of the second step is hinged to the main bracket
such that the second step is rotatable and deployable upwards,
and the second step is fixed in position above the first step.

The bumper step may include a first mount bracket pro-
vided on the main bracket, the first mount bracket having a
first stopper that is bent on an upper end thereof, and a second
mount bracket provided on the first step, wherein the second
mount bracket is hinged to the first mount bracket on one end
and has a second stopper on the other end, wherein the second
stopper is bent such that the second stopper is held by the first
stopper when the first step is deployed.

The first step may be connected to the main bracket via a
gas lifter.

The bumper step may include a third mount bracket pro-
vided on the main bracket, a rotary shaft-hole formed on an
upper portion of the third mount bracket and extending for-
wards and backwards in a lengthwise direction of the vehicle,
amovable shaft-hole formed in one portion of the third mount
bracket along a radius of rotation of the second step, the
movable shaft-hole having a locking-hole in an upper end
thereof, and the locking-hole extending forwards and back-
wards in the lengthwise direction of the vehicle, a rotary shaft
provided on one end of the second step, wherein the rotary
shaft is hinged to the rotary shaft-hole, and is configured such
that the rotary shaft moves forwards and backwards along the
rotary shaft-hole when the second step is operated to be
moved, and a movable shaft provided on the second step,
wherein the movable shaft is fitted into and guided by the
movable shaft-hole, and is held by the locking-hole when the
second step is operated to be moved.

A locking projection may be formed in a lower intersection
between the movable shaft-hole and the locking-hole for
assisting stabilization of the second step.

When the first step and the second step are folded, the upper
end of the second step may be located below the upper end of
the first step.

A first insert member may be provided in the first step and
a first elastically deformable member may be provided in a
portion of the main bracket that faces the first insert member.
When the first step is folded, the first insert member may be
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inserted into the first elastically deformable member, so that
the first step is fixed in position.

A second insert member may be provided on the second
step and a second elastically deformable member may be
provided in a portion of the main bracket that faces the second
insert member. When the second step is folded, the second
insert member may be inserted into the second elastically
deformable member, so that the second step is fixed in posi-
tion.

A first insert member and a second insert member may be
provided to fix the positions of the first step and the second
step in folded states, respectively, each of the first and second
insert members having a distal end that has substantially a
form of a spherical protrusion. First and second elastically
deformable members may be elastically deformed almost
instantaneously at opening and closing of the first and second
steps when the first and second insert members are inserted
into or released from the first and second elastically deform-
able members, respectively.

According to various aspects of the present application,
since the first step can be deployed independently from the
second step, it is possible to use only the first step or use both
the first step and the second step as required, thereby increas-
ing the convenience of the use of the bumper step.

Furthermore, the second step may be designed such that it
is folded to the position behind the first step instead of the
position above the first step, so that the area in the upper
portion of the first step in which the second step is intended to
be provided becomes unnecessary. This can consequently
increase the degree of design freedom of the bumper step, and
the width of the first step on which the feet are intended to be
putcan be wide, so that a person can have firmer footing when
standing on the first step.

In addition, the second step may be deployed by rotating
about its upper end, so that the height of the second step on
which the feet are intended to be put is further increased.
Consequently, a person can more easily carry out mainte-
nance with firmer footing. Moreover, since the second step
employs a simple two-shaft hinge structure, opening and
closing it can be more easily and simply carried out.

The methods and apparatuses of the present invention have
other features and advantages which will be apparent from or
are set forth in more detail in the accompanying drawings,
which are incorporated herein, and the following Detailed
Description, which together serve to explain certain prin-
ciples of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates the structure and use of a bumper step of
the related art.

FIG. 2 shows the structure of another bumper step of the
related art that is opened.

FIG. 3 shows the structure of another bumper step of the
related art that is opened.

FIG. 4 illustrates an exemplary bumper step in which a first
step is deployed according to the present application.

FIG. 5 shows the bumper step shown in FIG. 4, in which
both first and second steps are deployed.

FIG. 6 is an enlarged view showing the fastened state of the
gas lifter, the first insert member and the first elastically
deformable member in the bumper step shown in FIG. 4.

FIG. 7 illustrates the first step of the bumper step shown in
FIG. 4, where the first step is folded and fixed in position.

FIG. 8 shows the states of the second step of the bumper
step shown in FIG. 4 before and after the second step has been
opened.
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FIG. 9 is a rear view of the bumper step shown in FIG. 4, in
which the first and second steps are folded.

FIG. 10 is a top view of the bumper step shown in FIG. 4,
in which the first and second steps are folded.

DETAILED DESCRIPTION OF THE INVENTION

Reference will now be made in detail to various embodi-
ments of the present invention(s), examples of which are
illustrated in the accompanying drawings and described
below. While the invention(s) will be described in conjunc-
tion with exemplary embodiments, it will be understood that
present description is not intended to limit the invention(s) to
those exemplary embodiments. On the contrary, the inven-
tion(s) is/are intended to cover not only the exemplary
embodiments, but also various alternatives, modifications,
equivalents and other embodiments, which may be included
within the spirit and scope of the invention as defined by the
appended claims.

As shown in FIG. 4 to FIG. 10, a bumper step for a heavy-
duty truck according to various embodiments of the present
application includes main brackets 10, a first step 20 and a
second step 30. The main brackets 10 are provided in the front
lower portion of a vehicle. The lower end of the first step 20 is
hinged to the main brackets 10, such that the upper end of the
first step 20 is rotated and deployed downwards. Thereby, the
first step 20 can be fixed in the deployed position. The second
step 30 is provided behind the first step 20, and the upper end
of'the second step 30 is hinged to the main brackets 10, such
that the lower end of the second step 30 is rotated and
deployed upwards. Thereby, the second step 30 can be fixed in
position above the first step 20.

Here, the main brackets 10 are provided respectively on
both sections of the main body of the vehicle that are con-
nected to a bumper in the front part of the vehicle, and may
extend in the vertical direction.

The first step 20 is hinged to the lower portion of the main
brackets 10, and the second step 30 is hinged to the upper
portion of the first step 20. The second step 30 may be pro-
vided in the folded state behind the first step 20. The first step
20 is deployed while rotating downwards, and the second step
30 is deployed while rotating upwards. Accordingly, the first
step 20 can be used independently from the second step 30,
and the second step 30 can be used by being deployed as
required.

In particular, since the second step 30 is folded behind the
first step 20 instead of above the first step 20, the area in the
upper portion of the first step 20 in which the second step 30
is intended to be provided is no longer required, such that the
width of the first step 20 can be designed to be wide. This
contributes to an increase in the area of the first step 20 on
which the feet are intended to be put, so that a worker can have
firmer footing when standing on the first step 20.

Furthermore, the second step 30 is deployed by rotating
about the upper end thereof. When the second step 30 is
deployed, the height of the second step 30 on which the feet
are intended to be put is further increased. Therefore, con-
ducting repair work on the upper portion of the windshield
can be carried out more stably.

In addition, with reference to FIG. 4 and FIG. 9, the struc-
ture for coupling the first step 20 may include first mount
brackets 11 and second mount brackets 21. Each first mount
bracket 11 is provided on a respective one of the main brack-
ets 10, and has a first stopper 12 that is bent on the upper end
thereof. Each second mount bracket 21 is provided on the first
step 20, has one end thereotf hinged to the first mount bracket
11. A second stopper 22 is bent on the other end of the second
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mount bracket 21, such that the second stopper 22 is held by
the first stopper 12 when the first step 20 is deployed.

The first mount bracket 11 is configured such that it pro-
trudes forwards from the lower end of the main bracket 10.
The second mount bracket 21 is configured such that it sur-
rounds the rear surface and the underside of the first step 20.
The lower end of the second mount bracket 21 is hinged to the
front lower portion of the first mount bracket 11.

Since the first mount bracket 11 and the second mount
bracket 21 are hinged to each other, the first step 20 is pro-
vided in front of the second step 30, so that the second step 30
can be provided behind the first step 20 irrespective of the
position of the first step 20.

Since the bended first stopper 12 and the second stopper 22
extend from the first mount bracket 11 and the second mount
bracket 21, respectively, the first step 20 can be fixed at a
predetermined position when the first step 20 is deployed.

Furthermore, as shown in F1G. 6, the first step 20 in various
embodiments can be connected to the main bracket 10 via a
gas lifter 25. One end of the gas lifter 25 is hinged to the rear
surface of the first step 20, and the other end of the gas lifter
25 is hinged to the main bracket 10. Suitably, the other end of
the gas lifter 25 may be hinged to a third mount bracket 15,
which is fixed to the main bracket 10. However, in various
embodiments it may be directly hinged to the main bracket 15
depending on the shape of the main bracket 10.

Since the gas lifter 25 is connected to the first step 20 as
described above, the compressing and expanding force of the
gas lifter 25 can be used to prevent the first step 20 from being
opened during driving when the first step 20 is folded. When
the first step 20 is deployed, it is possible to close the first step
20 by applying a small amount of force thereto.

With reference to FIGS. 4, 5 and 8, the coupling structure
of'the second step 30 in various embodiments may include the
third mount bracket 15, a rotary shafi-hole 16, a movable
shaft-hole 17, a rotary shaft 36 and a movable shaft 37. The
third mount bracket 15 is provided on the main bracket 10.
The rotary shaft-hole 16 is formed on the upper portion of the
third mount bracket 15, and extends forwards and backwards
in the lengthwise direction of the vehicle. The movable shaft-
hole 17 is formed in one portion of the third mount bracket 15
along the radius of rotation of the second step 30, and has a
locking-hole 18 in the upper end thereof, which extends for-
wards and backwards in the lengthwise direction of the
vehicle. The rotary shaft 36 is provided on one end of the
second step 30 and is hinged to the rotary shaft-hole 16. The
rotary shaft 36 is configured such that it moves forwards and
backwards along the rotary shaft-hole 16 when the second
step 30 is operated and moved. The movable shaft 37 is
provided on the second step 30. The movable shaft 37 is fitted
into and guided by the movable shaft-hole 17, and is held by
the locking-hole 18 when the second step 30 is operated and
moved.

When the second step 30 is moved upwards while the lower
portion thereof is being grasped, the movable shaft 37 rotates
upwards along the movable shaft-hole 17 about the rotary
shaft 36 up to the position of the locking-hole 18. Afterwards,
when the second step 30 is pulled forwards, the rotary shaft 36
moves forwards along the rotary shaft-hole 16, so that the
movable shaft 37 is introduced into the locking-hole 18, and
thus the second step 30 is fixed in position.

Furthermore, in various embodiments of the present appli-
cation, as shown in FIG. 8, a locking projection 19 may be
formed in the lower intersection between the movable shaft-
hole 17 and the locking-hole 18. When the second step 30
enters the locking-hole 18, it is held by the locking projection
19 between the movable shaft-hole 17 and the locking-hole
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18. Consequently, when the second step 30 is deployed, it can
be more reliably fixed in position.

As shown in FIG. 9, in various embodiments when the first
step 20 and the second step 30 are folded, the upper end of the
second step 30 may be located below the upper end of'the first
step 20.

That is, the second step 30 is designed within the range of
the area of the first step 20. When viewed from the front, the
second step 30 is not exposed on the upper end of the first step
20, since it is provided behind the first step 20. It is not
necessary to consider the area in the upper portion of the first
step 20 in which the second step 30 is intended to be provided.
This can significantly decrease limiting factors in design,
thereby increasing the degree of design freedom.

As shown in FIG. 6, in various embodiments, a first insert
member 23 is provided in the first step 20 and a first elastically
deformable member 13 is provided in the portion of the main
bracket 10 that faces the first insert member 23. When the first
step 20 is folded, the first insert member 23 can be inserted
into the first elastically deformable member 13, so that the
first step 20 is fixed in position.

In various embodiments the first insert member 23 is
formed as a protrusion, with the distal end thereof being
substantially spherical. The shape of the first elastically
deformable member 13 may be that of a clip, so that it can be
elastically deformed almost instantaneously at opening and
closing when the end of the first insert member 23 is inserted
thereinto or released therefrom.

In various embodiments the first elastically deformable
member 13 may be suitably provided on the first mount
bracket 15, which is fixed to the main bracket 10. In various
embodiments it may be directly provided on the main bracket
10 depending on the shape of the main bracket 10.

In addition, as shown in FIG. 8, in various embodiments of
the present application, a second insert member 34 is pro-
vided on the second step 30 and a second elastically deform-
able member 14 is provided in the portion of the main bracket
10 that faces the second insert member 34. When the second
step 30 is folded, the second insert member 34 can be inserted
into the second elastically deformable member 14, so that the
second step 30 is fixed in position.

The second insert member 34 and the second elastically
deformable member 14 are configured essentially the same as
the first insert member 23 and the first elastically deformable
member 13, which were described above. Therefore, a
detailed description of the second insert member 34 and the
second elastically deformable member 14 will be omitted.

A detailed description will be given below of the operation
and effects of the present application.

In order to use the bumper step of the present application,
adriver or arepairman grasps the upper end of the first step 20
and pulls it downwards by applying force. Then, the first
insert member 23 is released from the first elastically deform-
able member 13, so that the first step 20 is deployed by
rotating about the lower end thereof. Here, when the first step
20 is being opened, the compressing and expanding force of
the gas lifter 25 can prevent the act of opening from causing
an impact.

Afterwards, the second step 30 can be used as required by
theuser. When the user wants to use the second step 30, he/she
pulls the second step 30 upwards by holding the lower end
thereof. Then, the second insert member 34 is released from
the second elastically deformable member 14, so that the
second step 30 is deployed by rotating upwards about the
rotary shaft 36 in the upper end thereof.

Here, the movable shaft 37 rotates while moving along the
movable shaft-hole 17. When the movable shaft 37 rotates to
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the position of the locking-hole 18, it pulls the second step 30
forwards, so that the rotary shaft 36 moves along the rotary
shaft-hole 16. Then, the movable shaft 37 is introduced into
the locking-hole 18, so that the second step 30 is firmly fixed
in position.

As described above, various embodiments of the present
application are configured such that the first step 20 can be
deployed independently from the second step 30, it is possible
to use only the first step 20 or use both the first step 20 and the
second step 30 as desired, thereby increasing the fitness for
use of the bumper step.

In particular, various embodiments of the present applica-
tion are designed such that the second step 30 is folded to the
position behind the first step 20 instead of to the position
above the first step 20, it is unnecessary to provide an area in
the upper portion of the first step 20 for accommodating the
second step 30. The upper portion of the second step 30 is not
exposed on the upper end of the first step 20. Therefore, the
width of the first step 20 on which the feet are intended to be
put can be wide so that a person can have firmer footing when
standing on the first step 20. Since it is not necessary to
provide an area in the upper portion of the first step 20 for
accommodating the second step 30, the degree of design
freedom can be increased.

In addition, in various embodiments of the present appli-
cation, the second step 30 is deployed by rotating about its
upper end, so that the height of the second step 30 on which
the feet are intended to be put is further increased. This can
consequently help a person have better footing when standing
on the first step, so that maintenance work can be more easily
carried out with firmer footing.

Furthermore, in various embodiments of the present appli-
cation, the second step 30 employs a simple two-shaft hinge
structure, such that opening and closing it can be more easily
and simply carried out.

For convenience in explanation and accurate definition in
the appended claims, the terms “upper” or “lower”, and etc.
are used to describe features of the exemplary embodiments
with reference to the positions of such features as displayed in
the figures.

The foregoing descriptions of specific exemplary embodi-
ments of the present invention have been presented for pur-
poses of illustration and description. They are not intended to
be exhaustive or to limit the invention to the precise forms
disclosed, and obviously many modifications and variations
are possible in light of the above teachings. The exemplary
embodiments were chosen and described in order to explain
certain principles of the invention and their practical applica-
tion, to thereby enable others skilled in the art to make and
utilize various exemplary embodiments of the present inven-
tion, as well as various alternatives and modifications thereof.
Itis intended that the scope of the invention be defined by the
Claims appended hereto and their equivalents.

What is claimed is:

1. A bumper step for a heavy-duty truck comprising:

a main bracket provided on a front lower portion of a
vehicle;

afirst step, wherein a lower end of the first step is hinged to
the main bracket such that the first step is rotatable and
deployable downwards, and the first step is fixed in a
deployed position;

a second step provided behind the first step, wherein an
upper end of the second step is hinged to the main
bracket such that the second step is rotatable and deploy-
able upwards, and the second step is fixed in position
above the first step;
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a first mount bracket provided on the main bracket, the first
mount bracket having a first stopper that is bent on an
upper end thereof; and

a second mount bracket provided on the first step, wherein
the second mount bracket is hinged to the first mount
bracket on one end and has a second stopper on the other
end, wherein the second stopper is bent such that the
second stopper is held by the first stopper when the first
step is deployed.

2. The bumper step of claim 1, wherein the first step is

connected to the main bracket via a gas lifter.

3. The bumper step of claim 1, further comprising:

a third mount bracket provided on the main bracket;

a rotary shaft-hole formed on an upper portion of the third
mount bracket and extending forwards and backwards in
a lengthwise direction of the vehicle;

a movable shaft-hole formed in one portion of the third
mount bracket along a radius of rotation of the second
step, the movable shaft-hole having a locking-hole in an
upper end thereof, and the locking-hole extending for-
wards and backwards in the lengthwise direction of the
vehicle;

a rotary shaft provided on one end of the second step,
wherein the rotary shaft is hinged to the rotary shaft-
hole, and is configured such that the rotary shaft moves
forwards and backwards along the rotary shaft-hole
when the second step is operated to be moved; and

a movable shaft provided on the second step, wherein the
movable shaft is fitted into and guided by the movable
shaft-hole, and is held by the locking-hole when the
second step is operated to be moved.

4. The bumper step of claim 3, wherein a locking projection
is formed in a lower intersection between the movable shaft-
hole and the locking-hole for assisting stabilization of the
second step.

5. The bumper step of claim 1, wherein the upper end of the
second step is located below an upper end of the first step
when the first step and the second step are folded.

6. The bumper step of claim 1, wherein a first insert mem-
ber is provided in the first step and a first elastically deform-
able member is provided in a portion of the main bracket that
faces the first insert member, and when the first step is folded,
the first insert member is inserted into the first elastically
deformable member so that the first step is fixed in position.

7. The bumper step of claim 1, wherein a second insert
member is provided on the second step and a second elasti-
cally deformable member is provided in a portion of the main
bracket that faces the second insert member, and when the
second step is folded, the second insert member is inserted
into the second elastically deformable member so that the
second step is fixed in position.

8. The bumper step of claim 1, further comprising:

a first insert member and a second insert member, wherein
the first insert member and the second insert member are
provided to fix positions of the first step and the second
step in folded states, respectively, each of the first and
second insert members having a distal end that has sub-
stantially a form of a spherical protrusion; and

first and second elastically deformable members, wherein
the first and second elastically deformable members are
elastically deformed almost instantaneously at opening
and closing of the first and second steps when the first
and second insert members are inserted into or released
from the first and second elastically deformable mem-
bers, respectively.
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