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(57) Abstract: There is provided a steering shaft modi-
fier, capable of fundamentally preventing distortion
generated in a new steering shaft, being easing aligned,
and being simply assembled, including: a frame having
a steering shaft penetrating portion formed in a front
surface thereof and having a contact surface covering a
portion of the steering head and disposed to be in con-
tact with an upper bearing installation portion of a
steering shaft installation portion; a shaft including a
head portion caught by a lower bearing installation por-
tion of the steering shaft installation portion of the
steering head, a body portion passing through the steer-
ing shaft installation portion, and a connection portion
connected to the frame; and a frame block including a
lower contact surface tightly attached to a lower surface
of the steering head in the rear of the lower bearing in-
stallation portion and coupled to the frame when in-
stalled.
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Description

Title of Invention: STEERING SHAFT MODIFIER
Technical Field

[1] The present disclosure relates to a steering shaft modifier of a two-wheeled vehicle
and, more particularly, to a steering shaft modifier providing structural stability while

being easily assembled.

Background Art

[2] FIG. 1 illustrates a related art two-wheeled vehicle, namely, a motorcycle. As il-
lustrated in FIG. 1, a rake angle r1 refers to an angle between a line extending from a
fork and a steering head.

[3] Recently, users have increasingly converted motorcycles according to individual
preferences, and in converting motorcycles according to individual preferences, the use
of large wheels as front wheels as illustrated in FIG. 2 has increased.

(4] In case of using a large wheel, an existing motorcycle component may not be
sustained due to interference, and thus, a conversion scheme of increasing a rake angle
r2 as illustrated in FIG. 2 or moving a triple tree upwards to secure a space portion to
accommodate a large wheel has been proposed.

[5] FIG. 3 illustrates a related art conversion scheme. In the related art, in order to
change a position of a steering shaft, a method of increasing a rake angle by cutting out
a steering head 100 from a motorcycle frame 1 and attaching the steering head 100 to
the motorcycle frame 1 with an intermediate member 150 interposed therebetween is
used.

[6] In this case, however, cutting and welding the frame 1 which plays a key role in
vehicle security severely undermine vehicle security, and conversion itself may be
regarded as being illegal.

[7] Meanwhile, aside from the use of a large wheel, in order to simply change a rake
angle, Patent Document 1 proposes a modifier installed in a steering head in order to
increase a rake angle.

[8] However, in Patent document 1, a steering shaft is formed through blocks extending
from upper and lower surfaces of the steering head, a new steering shaft is formed at a
position equal to that of the steering head, and since the steering shaft is configured to
increase a rake angle, a space portion between the new steering shaft and the steering
head is increased, making no change in height, and thus, it is not appropriate for a large
wheel. Also, since the steering shaft is connected to the steering head only through the
block, connection strength may not be secured.

[9] [Related Art Document]
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[17]

(Patent Document 1) U.S. Patent Registration No. US7438306B2
Disclosure of Invention

Technical Problem

An aspect of the present disclosure may provide a steering shaft modifier capable of
fundamentally preventing distortion generated in a new steering shaft due to metical
tolerance, or the like, in a case in which blocks are provided in upper and lower
portions as in the related art, and capable being easily aligned to simplify assembly.

An aspect of the present disclosure may also provide a steering shaft modifier
capable of providing structural stability by transmitting impact applied to a front side
thereof to a steering head.

An aspect of the present disclosure may also provide a steering shaft modifier
allowing a general user, rather than an expert, to easily install or detach the steering

shaft modifier.

Solution to Problem

According to an aspect of the present disclosure, a steering shaft modifier installed in
a steering head of a motorcycle to modify a steering shaft may include: a frame having
a steering shaft penetrating portion formed in a front surface thereof and having a
contact surface covering a portion of the steering head and disposed to be in contact
with an upper bearing installation portion of a steering shaft installation portion; a shaft
including a head portion caught by a lower bearing installation portion of the steering
shaft installation portion of the steering head, a body portion passing through the
steering shaft installation portion, and a connection portion connected to the frame; and
a frame block including a lower contact surface tightly attached to a lower surface of
the steering head in the rear of the lower bearing installation portion and coupled to the
frame when installed.

The frame may cover at least a portion of a front surface of the steering head, and a
contact protrusion part having a contact surface having a shape corresponding to the
front surface of the steering head may be disposed in an inner surface of the frame cor-
responding to the front surface of the steering head.

The frame may include: the steering shaft penetrating portion; an upper block
extending backwardly from an upper portion of the steering shaft penetrating portion
and coupled with the shaft; and a wing portion connected to the steering shaft pen-
etrating portion and extending to a lateral surface of the steering head.

The upper block may be configured as a separate component to which the shaft is
coupled and may include: a shaft coupling part to which the shaft is coupled; and a
coupling hole in which the shaft coupling part is inserted and installed, wherein the

connection portion of the shaft and the shaft coupling part may be screw-coupled.
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A screw hole may be formed in an end portion of the connection portion of the shaft,

and the shaft coupling part may include a bolt to be coupled with the screw hole.
The contact protrusion part may be formed in an inner surface of the frame and may

be inserted into a recess with an opened lower surface.

The head portion of the shaft may have a sloped surface sloped in a length direction
of the shaft.

The shaft coupling part may be configured as a separate component from the frame
and include an insertion portion having a lower surface inserted into the upper bearing
installation portion of the steering shaft installation portion, and the insertion portion
may have a surface sloped in the length direction of the shaft.

The frame block may include a space portion opened to allow a lower portion of the
steering head to be disposed therein when installed, and the frame block may be
formed to have a step such that a steering shaft penetration side is higher than the other
side.

Coupling units may be fastened to four corners with the space portion as a center to
couple the frame block and the frame.

The steering shaft penetration portion may be positioned such that a lower surface
thereof is higher than the lower contact surface of the frame block, and may include a
through hole sloped toward the shaft.

The upper block may include an extending portion covering a through hole formed in
a lateral surface of the steering head, and a fastening hole may be formed in the
extending portion, and may further include a fastening bolt passing through the
fastening hole and the through hole.

According to another aspect of the present disclosure, a steering shaft modifier
installed in a steering head of a motorcycle to modify a steering shaft may include: a
frame having a steering shaft penetrating portion formed in a front surface thereof and
covering a portion of the steering head from above; a shaft penetrating through a
steering shaft installation portion of the steering head; and a frame block having at
least a portion disposed in a rear side, relative to the steering shaft installation portion,
and disposed below the steering head, wherein the shaft and the frame may be screw-
coupled to pressurize the steering shaft installation portion of the steering head from
above and below, and the frame and the frame block may be coupled through a
coupling unit to pressurize an upper portion of the steering shaft installation portion of

the steering head and a lower surface of the steering head.

Brief Description of Drawings

The above and other aspects, features and other advantages of the present disclosure
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will be more clearly understood from the following detailed description taken in con-

junction with the accompanying drawings, in which:
FIG. 1 is a schematic view illustrating a related art motorcycle;

FIG. 2 is a schematic view illustrating a motorcycle converted with a large wheel;

FIG. 3 is a schematic view illustrating a frame of the related art motorcycle in the
event of conversion;

FIG. 4 is a perspective view illustrating a steering shaft modifier according to an
exemplary embodiment of the present disclosure;

FIG. 5 is an exploded perspective view illustrating the steering shaft modifier
according to an exemplary embodiment of the present disclosure;

FIG. 6 is a rear view illustrating the steering shaft modifier according to an
exemplary embodiment of the present disclosure;

FIG. 7 is a bottom view illustrating the steering shaft modifier according to an
exemplary embodiment of the present disclosure;

FIG. 8 is a cross-sectional view illustrating the steering shaft modifier according to
an exemplary embodiment of the present disclosure;

FIG. 9 is a side view illustrating a steering shaft modifier according to another
exemplary embodiment of the present disclosure; and

FIG. 10 is an exploded perspective view illustrating a steering shaft modifier

according to another exemplary embodiment of the present disclosure.

Best Mode for Carrying out the Invention

Hereinafter, exemplary embodiments of the present disclosure will be described in
detail with reference to the accompanying drawings.

The disclosure may, however, be exemplified in many different forms and should not
be construed as being limited to the specific embodiments set forth herein. Rather,
these embodiments are provided so that this disclosure will be thorough and complete,
and will fully convey the scope of the disclosure to those skilled in the art.

In the drawings, the shapes and dimensions of elements may be exaggerated for
clarity, and the same reference numerals will be used throughout to designate the same
or like elements.

FIGS. 4 through 8§ illustrate a steering shaft modifier according to an exemplary em-
bodiment of the present disclosure. Specifically, FIG. 4 is a perspective view il-
lustrating a steering shaft modifier according to an exemplary embodiment of the
present disclosure, FIG. 5 is an exploded perspective view illustrating the steering shaft
modifier according to an exemplary embodiment of the present disclosure, FIG. 6 is a

rear view illustrating the steering shaft modifier according to an exemplary em-
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bodiment of the present disclosure, FIG. 7 is a bottom view illustrating the steering
shaft modifier according to an exemplary embodiment of the present disclosure, and
FIG. 8 is a cross-sectional view illustrating the steering shaft modifier according to an
exemplary embodiment of the present disclosure.

As illustrated in FIGS. 4 and 5, a steering shaft modifier 100 according to an
exemplary embodiment of the present disclosure may include: a frame 110 having a
steering shaft penetrating portion 120 formed in a front surface thereof and having a
contact surface covering a portion of the steering head 10 and disposed to be in contact
with an upper bearing installation portion 17 of a steering shaft installation portion 16;
a shaft 150 including a head portion 152 caught by a lower bearing installation portion
18 of the steering shaft installation portion 16 of the steering head 10, a body portion
151 passing through the steering shaft installation portion 16, and a connection portion
154 connected to the frame 110; and a frame block 130 including a lower contact
surface 132a tightly attached to a lower surface of the steering head 10 in the rear of
the lower bearing installation portion 18 and coupled to the frame 100 when installed.

In the present exemplary embodiment, the frame 110 includes the steering shaft pen-
etrating portion 120 integrally formed in a front surface thereof; an upper block 111
extending backwards from an upper portion of the steering shaft penetrating portion
120 and coupled with the shaft 150; and a wing portion connected to the steering shaft
penetrating portion 120 and extending to a lateral surface of the steering head 10.

The steering shaft penetrating portion 120 is positioned such that a lower surface is
higher than the lower contact surface 132a of the frame block 130 and has a through
hole 121 sloped with respect to the shaft 150, whereby a new steering shaft may
provide a larger rake angle at a position higher than the steering shaft installation
portion 16 (please see FIG. 8), and thus, it is advantageous for installing a large wheel.

The steering shaft penetrating portion 120 has the through hole 121 formed in a
center thereof in which a bearing insertion portion 122 is provided to allow a bearing
to be insertedly installed. The bearing insertion portion 122 may have a size equal to
those of the upper and lower bearing installation portions 17 and 18 of the steering
head 10 to allow an existing bearing used in the steering shaft to be re-used when a
steering shaft modifier is installed.

Meanwhile, the frame 110 covers at least a portion of a front surface of the steering
head 10 in a rear surface of the steering shaft penetrating portion 120. A contact
protrusion part 160 having a contact surface 162 having a shape corresponding to the
front surface of the steering head 10 may be disposed in an inner surface of the frame
110 corresponding to the front surface of the steering head 10. A recess 114 is formed
with a lower surface thereof open in order to allow the contact protrusion part 160 to

be insertedly disposed therein. After the contact protrusion part 160 is inserted in the
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recess 114, the frame block 130 is coupled to the frame 110 to block the open lower
surface of the recess 114, thus fixing the position of the contact protrusion part 160.

The contact protrusion part 160 includes a portion 161 accommodated in the recess
114 and formed of the contact surface 162 protruded from the inner surface of the
frame 110 and having a shape corresponding to the front surface of the steering head
10. The contact protrusion part 160 is in contact with the steering head 160, and thus,
when impact is applied to the steering shaft modifier 100, it may be transmitted to the
steering head 10.

The upper block 111 formed to extend backwardly from an upper portion of the
steering shaft penetrating portion 120 has a width greater than that of the steering shaft
penetrating portion 120. The upper block 111 has a coupling hole 113 formed in a
central portion thereof, and a shaft coupling part 170 configured to connect the shaft
150 and the upper block 111 is disposed in the coupling hole 113.

In the present exemplary embodiment, the shaft coupling part 170 is configured as a
separate component from the frame 110, but the present disclosure is not limited
thereto and the shaft coupling part 170 may be integrally formed with the upper block
111 without the coupling hole 113.

The shaft coupling part 170 has a shape corresponding to that of the coupling hole
113 and includes a stop protrusion 173 transmitting force generated through coupling
with the shaft 150, an internal hole 178 having thread formed therein to be connected
with the shaft 150, a step 175 formed in an inner surface of the internal hole 178, a
washer 176 caught by the step 175, and a bolt 177 fastened to a screw hole 155 formed
in the shaft 150 and passing through the washer 176.

Also, the shaft coupling part 170 has a contact surface 171 sloped with respect to a
shaft extending direction and inserted into the upper bearing installation portion 17 in
an outer surface thereof. The sloped contact surface 171, when installed, comes into
contact with the upper bearing installation portion 17 in order to fix the steering shaft
modifier.

Wing portions 115 are formed in both lateral sides of the frame 110. The wind
portions 115 extend backwardly, relative to the lower bearing installation portion 18,
and have a length corresponding to that of the frame block 130. Bolt holes 119 are
formed in the wing portions 115 and a lower surface of the steering shaft penetrating
portion 120. As bolts are fastened to the bolt holes 119 through the frame block 130,
the frame 110 and the frame block 130 according to the present exemplary em-
bodiment are coupled.

Each of the wing portions 115 has through holes 116 formed therein, and the through
holes 116 have threads formed therein. Bolts (not shown) are fastened to the threads

and come into contact with the steering head 10 so as to be fixed in position.
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The frame block 130 is fastened to a lower portion of the frame 110 by the bolts and
includes a body 131 surrounding the steering head 10 such that a lower portion of the
steering head 10 is disposed therein when installed. Through holes 136 formed in a
front portion 137 of the body 131 are formed at positions corresponding to the bolt
holes 119 formed in the steering shaft penetrating portion 120 of the frame 110, and
through holes 136 formed in a rear portion 132 of the body 131 are formed at positions
corresponding to the bolt holes 119 formed in the wing portions 115 of the frame 110.
The body 131 of the frame block 130 has a step such that the front portion 137 is
higher than the rear portion 132.

When the frame 110 and the frame block 130 are coupled, the lower contact surface
132a of the rear portion 132 of the frame block 130 is tightly attached to a lower
surface of the steering head 10, and pressure applied during fastening by the bolts B
acts as normal force generating frictional force between the steering head 10 and the
lower contact surface 132a, providing structural stability in fixing the steering shaft
modifier 100 including the frame block 130.

The shaft 150 is inserted into the steering shaft installation portion 16 of the steering
head 10 through a space portion 135 of the frame block 130. The shaft 150 includes the
head portion 152 caught by the lower bearing installation portion 18 of the steering
shaft installation portion 16 of the steering head 10, the body portion 151 passing
through the steering shaft installation portion 16, and the connection portion 154
connected to the frame 110. The screw hole 155 is formed in an end portion of the
connection portion 154 of the shaft 150 to which the bolt 177 of the shaft coupling part
170 is fastened.

The connection portion 154 has a thread formed on an outer surface thereof and
screw-coupled to the internal hole 178 of the shaft coupling part 170. Namely, after the
frame 110 is disposed above the steering shaft installation portion 16, the shaft 150 is
inserted into the steering shaft installation portion 16, and the head portion 152 is
rotated to fasten the connection portion 154 to the internal hole 178 of the shaft
coupling part 170, thereby coupling the shaft 150 and the frame 110.

The head portion 152 of the shaft 150 has a sloped portion 153 sloped in a length
direction of the shaft 150. The sloped portion 153 comes into contact with the lower
bearing installation portion 18 of the steering shaft installation portion 16 and provides
a push force based on rotation in order to fix the steering shaft modifier to the steering
head 10.

As illustrated in FIG. 7, the head portion 152 of the shaft 150 and the space portion
135 have a circular shape on the plane, and here, the head portion 152 of the shaft 150
has a diameter smaller than that of the space portion 135 such that no interference

occurs when the shaft 150 enters the space portion 135.
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Meanwhile, a cross recess (not shown), or the like, may be formed in a lower surface
of the head portion 152 of the shaft 150 to transmit rotary power, and the cross recess
may allow the shaft 150 to be rotated through a tool, or the like.

FIG. 8 is a cross-sectional view illustrating an assembled state of the steering shaft
modifier 100 according to an exemplary embodiment of the present disclosure. As il-
lustrated in FIG. 8, the shaft 150 and the frame 110 are fixed by pressurizing the upper
and lower bearing installation portions 17 and 18 of the steering shaft installation
portion 16, and the frame 110 and the frame block 130 are fixed by pressurizing the
upper bearing installation portion 17 and the lower surface of the steering head 10. In
the present exemplary embodiment, structural stability may be provided through the
dual fixing.

Also, in the present exemplary embodiment of the present disclosure, since an ad-
ditional member is not added to a lower portion of the shaft 150 and the shaft 150 is
coupled through the frame block 130, a lower space of the steering head 10 may be
secured, allowing a large wheel to be introduced.

For example, in the case of the related art, a block is disposed in a lower portion of a
steering head, narrowing the space for a wheel to be introduced. In comparison, in the
present exemplary embodiment of the present disclosure, dual-stability may be
provided and a larger space may be secured through the frame block 130 coupled with
the shaft 150 in the rear of the steering head 10, facilitating installation of a large
wheel.

Also, in the present exemplary embodiment of the present disclosure, the steering
shaft penetrating portion 120 is integrally formed in the frame 110 rather than being
formed by coupling two members, eliminating the potential of dislocation due to as-
sembling of the steering shaft penetrating portion 120. Namely, precise alignment is
not required in the assembling operation, thus providing convenience to an operator in
the assembling operation.

FIG. 9 is a side view illustrating a steering shaft modifier according to another
exemplary embodiment of the present disclosure. The steering shaft modifier
according to the exemplary embodiment of FIG. 9 is similar to that of FIGS. 4 through
8, except that the upper block 111 includes an extending portion 111a covering a
through hole formed in a lateral surface of the steering head 10, the extending portion
I11a has a fastening hole 111b, and a fastening bolt (not shown) is fastened to the
fastening hole 111b through the through hole.

Namely, in the steering shaft modifier according to the exemplary embodiment of
FIG. 9, the extending portion 111a is formed in the upper block 111, the fastening hole
111b is formed in the extending portion 111a, and the fastening bolt penetrates through
the fastening hole 111b and the through hole (not shown) of the steering head 12,
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connecting them and extending to the lateral surface. Since impact applied to the
lateral surface is transmitted to the steering head 10, additional structural stability may
be provided.

FIG. 10 is an exploded perspective view illustrating a steering shaft modifier
according to another exemplary embodiment of the present disclosure.

The steering shaft modifier according to the present exemplary embodiment is
similar to that of the exemplary embodiment of FIGS. 4 through &, but the wing
portions 115 are formed to extend to be adjacent to the upper block 111, fastening
holes 115a are formed in the wing portions 115, and a bolt 115b may be fastened to a
through hole of the steering head 10 through the fastening holes 115a. Here, the wing
portions 115 near the fastening holes 115a may be formed to be thicker than lower
wing portions, securing durability.

As set forth above, according to exemplary embodiments of the present disclosure, a
steering shaft modifier capable of fundamentally preventing distortion that may be
generated in the new steering shaft due to mechanical tolerance in terms of manu-
facturing, being easily aligned, and being simply assembled may be provided.

Also, by transmitting impact applied to a lateral surface of a front side to a steering
head, the steering shaft modifier may provide structural stability.

By facilitating alignment, or the like, a general user, rather than an expert, may easily
install or detach the steering shaft modifier.

While exemplary embodiments have been shown and described above, it will be
apparent to those skilled in the art that modifications and variations could be made
without departing from the spirit and scope of the present disclosure as defined by the

appended claims.
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Claims

A steering shaft modifier installed in a steering head of a motorcycle to
modify a steering shaft, the steering shaft modifier comprising:

a frame having a steering shaft penetrating portion formed in a front
surface thereof and having a contact surface covering a portion of the
steering head and disposed to be in contact with an upper bearing in-
stallation portion of a steering shaft installation portion;

a shaft including a head portion caught by a lower bearing installation
portion of the steering shaft installation portion of the steering head, a
body portion passing through the steering shaft installation portion, and
a connection portion connected to the frame; and

a frame block including a lower contact surface tightly attached to a
lower surface of the steering head in the rear of the lower bearing in-
stallation portion and coupled to the frame when installed.

The steering shaft modifier of claim 1, wherein the frame covers at
least a portion of a front surface of the steering head, and

a contact protrusion part having a contact surface having a shape corre-
sponding to the front surface of the steering head is disposed in an inner
surface of the frame corresponding to the front surface of the steering
head.

The steering shaft modifier of claim 1, wherein the frame comprises:
the steering shaft penetrating portion; an upper block extending
backwardly from an upper portion of the steering shaft penetrating
portion and coupled with the shaft; and a wing portion connected to the
steering shaft penetrating portion and extending to a lateral surface of
the steering head.

The steering shaft modifier of claim 3, wherein the upper block is
configured as a separate component to which the shaft is coupled, and
comprises: a shaft coupling part; and a coupling hole in which the shaft
coupling part is inserted and installed, wherein the connection portion
of the shaft and the shaft coupling part are screw-coupled.

The steering shaft modifier of claim 4, wherein a screw hole is formed
in an end portion of the connection portion of the shaft, and

the shaft coupling part comprises a bolt to be coupled with the screw
hole.

The steering shaft modifier of claim 2, wherein the contact protrusion

part is formed in an inner surface of the frame and is inserted into a
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recess with an opened lower surface.

The steering shaft modifier of claim 1, wherein the head portion of the
shaft has a sloped surface sloped in a length direction of the shaft.

The steering shaft modifier of claim 4, wherein the shaft coupling part
comprises an insertion portion having a lower surface inserted into the
upper bearing installation portion of the steering shaft installation
portion, and the insertion portion has a surface sloped in the length
direction of the shaft.

The steering shaft modifier of claim 1, wherein the frame block
comprises a space portion opened to allow a lower portion of the
steering head to be disposed therein when installed, and

the frame block is formed to have a step such that a steering shaft pen-
etration side is higher than the other side.

The steering shaft modifier of claim 9, wherein coupling units are
fastened to four corners with the space portion as a center to couple the
frame block and the frame.

The steering shaft modifier of claim 1, wherein the steering shaft pen-
etration portion is positioned such that a lower surface thereof is higher
than the lower contact surface of the frame block, and comprises a
through hole sloped toward the shaft.

The steering shaft modifier of claim 3, wherein the upper block
comprises an extending portion covering a through hole formed in a
lateral surface of the steering head, a fastening hole being formed in the
extending portion, and further comprises a fastening bolt passing
through the fastening hole and the through hole.

A steering shaft modifier installed in a steering head of a motorcycle to
modify a steering shaft, the steering shaft modifier comprising:

a frame having a steering shaft penetrating portion formed in a front
surface thereof and covering a portion of the steering head from above;
a shaft penetrating through a steering shaft installation portion of the
steering head; and

a frame block having at least a portion disposed in a rear side, relative
to the steering shaft installation portion, and disposed below the
steering head,

wherein the shaft and the frame are screw-coupled to pressurize the
steering shaft installation portion of the steering head from above and
below, and the frame and the frame block are coupled through a

coupling unit to pressurize an upper portion of the steering shaft in-
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stallation portion of the steering head and a lower surface of the
steering head.

A steering shaft modifier installed in a steering head of a motorcycle to
modify a steering shaft, the steering shaft modifier comprising:

a steering shaft penetration portion having a through hole and formed
as a single part;

wing portions connected to the steering shaft penetration portion and
extending to either lateral surface of the steering head; and

a frame covering at least a portion of a front surface of the steering
head,

wherein each of the wing portions has a hole in which a bolt is ac-
commodated, and

the frame is fixed to a steering shaft mounting portion of the steering
head.

The steering shaft modifier of claim 14, wherein the frame comprises
an upper block extending from an upper portion of the steering shaft
penetrating portion, the upper block having a coupling hole formed
therein, and the coupling hole mounts a shaft coupling part into which
the steering shaft mounting portion is inserted.

The steering shaft modifier of claim 15, wherein the shaft coupling part
comprises a sloped contact surface which contacts a bearing mounting
portion of the steering shaft mounting portion, whereby the frame is
fixed the steering head.

The steering shaft modifier of claim 14, wherein the through hole of the
steering shaft penetrating portion is sloped toward the steering shaft
mounting portion.

The steering shaft modifier of claim 14, wherein the steering shaft pen-
etration portion is positioned such that a lower surface thereof is higher

than the lower surface of the steering shaft penetrating portion.
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