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A vehicle pedal apparatus includes a pedal member 1nstalled
to be fixed to a dashboard; and a pedal arm rotatably

connected to pedal member, elongated 1n a vertical direction,
and including a lower portion that 1s bent sideways with
respect to a front-and-rear direction of a vehicle body, to
extend 1n a first lateral direction and an upper portion that

has a first side indented 1n a second lateral direction opposite
to the first lateral direction.
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1
VEHICLE PEDAL APPARATUS

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS REFERENCE TO RELATED
APPLICATION

The present application claims priority to Korean Patent
Application No. 10-2017-0089102, filed Jul. 13, 2017, the

entire contents of which 1s incorporated herein for all
purposes by this reference.

TECHNICAL FIELD

The present disclosure relates to a vehicle pedal apparatus
including a pedal arm shaped to have enhanced strength.

BACKGROUND

A clutch 1s typically installed between a flywheel and a
transmission 1put shaft to control power transmission from
an engine to a transmission. A clutch disengages a trans-
mission from an engine at the time of starting an engine or
shifting a transmission gear, but slowly engages a transmis-
sion with an engine so that a vehicle can start moving and
can be driven by the power of the engine.

Specifically, 1n the case of a manual transmission, when a
shift lever 1s manipulated to change a transmission gear, it 1s
necessary to mterrupt power transmission from an engine to
a transmission. In this case, a driver depresses a clutch pedal
to iterrupt power transmission from an engine.

In the case 1n which a driver shiits a shift lever to change
a transmission gear after interrupting power transmission
between an engine and a transmission by depressing a clutch
pedal, and subsequently releases the clutch pedal, the clutch
pedal 1s returned to an original position by hydraulic pres-
sure of a master cylinder.

Clutch pedals are generally made of steel. Therefore, the
raw material cost and weight of clutch pedals are high.
Furthermore, since steel has low formability (moldability), 1t
1s diflicult to form a complex structure with steel. For this
reason, plastic clutch pedals have been developed. Plastic
clutch pedals offer many advantages, for example, reduction
in raw material costs and weight, and good formability of a
complex structure.

However, plastic pedals are structurally weak when a
connection portion between a pad depressed by a dniver’s
foot and a master cylinder 1s long. That 1s, when a pedal arm
1s shaped to be bent sideways, stress 1s concentrated on the
bent portion when the pedal 1s depressed. Consequently, the
plastic pedal 1s prone to breaking.

The foregoing 1s intended merely to aid 1n the understand-
ing of the background of the present disclosure, and 1s not
intended to mean that the present disclosure falls within the
purview of the related art that i1s already known to those
skilled 1n the art.

SUMMARY

The present disclosure has been made keeping in mind the
above problems occurring in the related art, and an object of
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2

the present disclosure 1s to provide a vehicle pedal apparatus
having enforced strength such that a pedal arm thereof may
not be easily broken even with an increased lateral oflset of
a connection portion between a pad and a master cylinder.

According to one aspect, there 1s provided a vehicle pedal
apparatus including: a pedal member fixed to a dashboard;
and a pedal arm rotatably connected to the pedal member,
clongated 1n a vertical direction, and including a lower
portion that 1s bent sideways with respect to a front-and-rear
direction of a vehicle body to extend in a first lateral
direction and an upper portion that has a first side indented
in a second lateral direction opposite to the first lateral
direction.

The pedal arm may include: an upper arm portion that 1s
connected to the pedal member to be rotatable in the
front-and-rear direction, extends obliquely downward, and
has the first side indented toward a second side thereot such
that the first side has a concavity; and a lower arm portion
that 1s integrated with the upper arm portion, bent to
obliquely extend in the first lateral direction from the upper
arm portion, and having a pad at a lower end thereof.

The upper arm portion may be bent such that an upper
portion thereof extends rearward and obliquely downward
and a lower portion extends forward and obliquely down-
ward.

The upper arm portion may have an internal space that 1s
open at the first side or the second side and the internal space
may have a main rib that vertically extends across the
internal space.

The main b may be arranged, 1n the internal space, to be
close to the concavity provided at the first side of the upper
arm portion.

The internal space may have a plurality of central mem-
bers extending from the first side to the second side that 1s
open and a plurality of auxiliary ribs extending from one of
the central members in radial directions and being connected
to an adjacent central member of the central members.

The lower arm portion may have an internal space that 1s
open at a front side and a reinforcing rib provided in the
internal space to extend across the internal space.

The pedal member may have a master cylinder, and the
second side of the upper arm portion may have a support
portion with which a push rod of the master cylinder comes
into contact.

The support portion of the upper arm portion may be
formed to surround an end of the push rod and may be
supported by a plurality of support ribs extending rearward.

The support ribs may include a first rib horizontally
extending rearward from the support portion and a second
rib and a third rib extending obliquely upward and down-
ward, respectively at a predetermined angle with respect to
the first rb.

The pedal member may have a pedal switch, and the
second side of the upper arm portion has an operation pin
that protrudes in the second lateral direction and which
connects with the pedal switch.

A plurality of protrusion ribs may be arranged in a
circumierential direction of the operation pin such that the
operation pin 1s supported by the protrusion ribs.

The pedal member may have a spring mechanism con-
nected to a front end of the upper arm portion, the spring
mechanism providing elastic force that returns the pedal arm
from a rotated position to an original position.

The front end of the upper arm portion may have a fixing,
portion protruding forward, and the spring mechanism may
include: a piston mechanism having a first end rotatably
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connected to the pedal member and a second end rotatably
connected to the fixing portion; and a spring surrounding the
piston mechamsm.

The pedal arm may be made of a plastic materal.

The wvehicle pedal apparatus having the structure
described above 1s made of a plastic material. Therefore, the
vehicle pedal apparatus oflers advantages of reduction of
raw material costs, reduction of weight, and increase in
formability (moldability). Furthermore, since the strength of
the pedal arm 1s increased, durability of the vehicle pedal
apparatus 1s improved.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features, and other advan-
tages of the present disclosure will be more clearly under-
stood from the following detailed description taken 1n con-
junction with the accompanying drawings, in which:

FIG. 1 1s a schematic view 1illustrating a vehicle pedal
apparatus according to one embodiment of the present
disclosure; and

FIGS. 2 to 6 are schematic views describing the vehicle
pedal apparatus of FIG. 1.

DETAILED DESCRIPTION

Hereinaiter, a vehicle pedal apparatus according to an
exemplary embodiment of the present disclosure will be
described with reference to the accompanying drawings.

FIG. 1 1s a schematic view 1llustrating a vehicle pedal
apparatus according to one embodiment of the present
disclosure, and FIGS. 2 to 6 are schematic views describing
the vehicle pedal apparatus of FIG. 1.

As 1llustrated 1 FI1G. 1, a vehicle pedal apparatus accord-
ing to one embodiment of the present disclosure includes a
pedal member 100 and a pedal arm 200. The pedal member
100 1s fixed to a dashboard. The pedal arm 200 1s rotatably
connected to the pedal member 100. The pedal arm 200 1s
clongated 1n a vertical direction and 1s bent sideways. That
1s, a lower portion of the pedal arm 200 1s bent sideways
with respect to a front-and-rear direction of a vehicle, to
extend 1n a {irst lateral direction, and an upper portion of the
pedal arm 200 1s shaped such that a first side thereof 1s
indented 1n a second lateral direction opposite to the first
lateral direction.

The pedal member 100 1s installed to be fixed to the
dashboard and the pedal arm 200 1s 1nstalled to be rotatable.
The vehicle pedal apparatus further includes a master cyl-
inder 120 that interlockingly operates with rotary motion of
the pedal arm 200, a pedal switch 140, and a spring
mechanism 160.

Specifically, the pedal arm 200 1s made of a plastic
material. In addition, the position of the pedal arm connected
to a push rod 122 of the master cylinder 120 described below
1s distanced from the position of a pad 242 depressed by a
driver’s foot. The pedal arm 200 1s bent sideways to extend
in the first lateral direction that 1s at an angle with respect to
the front-and-rear direction of the vehicle body. Therefore,
the pedal arm 200 having the structure described above can
prevent stress from being concentrated on the bent portion
thereol, so that the pedal arm 200 does not sufler from
deterioration in durabaility.

To this end, the pedal arm 200 of the present disclosure 1s
rotatably connected to the pedal member 100, 1s bent side-
ways to extend in the first lateral direction that 1s at an angle
with respect to the front-and-rear direction of the vehicle
body. In addition, the first side of the pedal arm i1s indented
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in the second lateral direction which 1s reversed to the
direction 1 which the pedal arm 1s bent.

In the case of a conventional pedal arm, the pedal arm 1s
vertically elongated and a lower portion thereof 1s bent
sideways, so that an upper portion thereof 1s formed to be
thicker than the lower portion. Therefore, when the pedal
arm 1s rotated 1n accordance with a driver’s pedal depression
operation, stress 1s concentrated on the lower portion that 1s
bent, so that the lower portion 1s likely to be easily broken.

In order to solve the problem of the conventional art, the
pedal arm 200 of the present disclosure 1s shaped such that
the lower portion thereof 1s bent sideways to extend 1n the
lateral direction that 1s at an angle with respect to the
front-and-rear direction of the vehicle body and the first side
of the upper portion thereof 1s indented in a direction
reversed to the direction 1n which the lower portion 1s bent.
Thus, the difference between the strength of the upper
portion and the strength of the lower portion of the pedal arm
200 15 not significantly large. Therefore, when the pedal arm
200 1s rotated 1n accordance with a driver’s pedal depression
operation, stress 1s not concentrated on the lower portion that
1s bent, but 1s distributed to the upper portion of the pedal
arm 200 as well as the lower portion of the pedal arm 200.
Theretore, it 1s possible to prevent breaking of the pedal arm
attributable to stress concentration.

The present disclosure will be described below i more
detail. As 1llustrated 1n FIGS. 1 and 2, the pedal arm 200
includes an upper arm portion 220 and a lower arm portion
240. The upper arm portion 220 1s rotatably connected to the
pedal member 100 to be rotatable in the front-and-rear
direction of the vehicle body. The upper arm portion 220
extends downward and has the first side that i1s indented
toward the second side (opposite side of the first side)
thereol to have a concavity 222 at the first side. The lower
arm portion 240 1s formed unitary with the upper arm
portion 220 and extends downward from an end of the upper
arm portion 220. The lower arm portion 240 1s also bent
sideways and 1s provided with a pad 242 at a lower end
thereof.

That 1s, the pedal arm 200 1ncludes the upper arm portion
220 that 1s rotatably connected to the pedal member 100 via
a hinge pin P and the lower arm portion 240 unitarily formed
with the upper arm portion 220 and equipped with the pad
242. Here, the first side of the upper arm portion 220 1is
provided with the concavity 222 that 1s concave toward the
second side (opposite side). The lower arm portion 240
obliquely extends in the direction in which the concavity
222 1s formed. Thus, a thickness difference between the
upper arm portion 220 and the lower arm portion 240 can be
reduced. Therefore, 1t 1s possible to prevent stress from
being concentrated. That 1s, 1t 1s possible to uniformly
distribute the stress, thereby preventing the pedal arm 200
from being broken.

Retferring to FIG. 3, the upper arm portion 220 1s bent
such that it 1s inclined rearward at an upper portion thereof
and 1s then inclined forward at a lower portion thereof,
thereby securing suflicient strength resisting the force
applied 1n a rear-to-front direction by a driver’s foot depres-
sion operation. As to the upper arm portion 220, an angle
between the upper portion thereof that 1s inclined rearward
and the lower portion thereof that 1s inclined forward 1s set
to be about 90°. The angle may vary depending on the
required strength of the pedal arm and the shape of the
internal space of the upper arm portion of the pedal arm.

Meanwhile, as illustrated 1n FIGS. 3 to 4, the upper arm
portion 220 has the internal space that 1s open at the first side
or the second side. The internal space of the upper arm
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portion 220 1s provided with a main rib 224 vertically
extending across the internal space.

Here, although any side of the first and second sides of the
upper arm portion 220 can be open, the second side may be
open. In the present disclosure, since the first side of the
upper arm portion 220 of the pedal arm 200 1s indented, 11
the first side of the upper a m portion 220 1s open, the pedal
arm 1s structurally weak. Therefore, the second side of the
upper arm portion 220 may be open.

Since the main rib 224 1s mstalled 1n the internal space of
the upper arm portion 220 1n a manner of vertically extend-
ing across the internal space of the upper arm portion 220,
the main rib 224 increases the strength of the upper arm
portion 220. Here, as 1llustrated 1n FIG. 3, since the main rib
224 vertically extends, 1t can be formed to entirely cover the
internal space of the upper arm portion 220. The main rib
224 may be composed of one rib or a plurality of ribs
arranged at regular intervals in the internal space of the
upper arm portion 220.

Specifically, the main b 224 1s arranged to be closer to

the first side of the upper arm portion 220. As 1llustrated in
FIGS. 4 and 5, the main rib 224 1s disposed to be shifted to
be closer to the first side of the upper arm portion 220 from
the center of the internal space in the lateral direction.
Therefore, it enhances the strength of the upper arm portion
220, which 1s likely to be weakened due to the concavity
222. In addition, since a distance ‘L’ between the pad 242 of
the lower arm portion 240 and the main rib 224 1s reduced,
durability of the pedal arm 1s improved.

Specifically, 1n the pedal, when a distance between the
position of the push rod 122 of the master cylinder 120 and
the position of a point of the pad 242 depressed by a driver’s
toot 1s long, the strength of the pedal arm 200 1s reduced. In
the present disclosure, the main nib 224 of the upper arm
portion 220 1s disposed closer to the first side of the upper
arm portion 220 than the push rod 122 of the master cylinder
120, and 1s formed to support the upper arm portion 220.
Theretfore, the distance ‘L’ between the main rib 224 and the
depression point of the pad 242 1s reduced, thereby securing
the strength of the pedal arm 200 and accordingly improving,
the durability of the pedal arm 200.

Referring back to FIG. 3, the internal space of the upper
arm portion 220 1s provided with a plurality of central
members 226 extending from the first side to the second side
(which 1s open) and a plurality of auxiliary ribs 228 extend-
ing from a certain central member of the central members
226 1n radial directions and being connected to adjacent
central members of the central members 226.

The central members 226 are dispersed in the internal
space and fixed to the first side surface of the upper arm
portion 220, and the auxiliary ribs 228 are provided to
extend from the central members 226 1n radial directions.
Therefore, the overall strength of the upper arm portion 220
1s secured and thus the durability thereof 1s improved. The
auxiliary ribs 228 may be dispersed over the entire area
within the internal space of the upper arm portion 220. The
shape and size of the auxiliary ribs 228 may vary depending
on the positions of the central members 226.

Meanwhile, as illustrated in FIGS. 1 and 5, the lower arm
portion 240 has an internal space that 1s open at the front side
thereol The internal space of the lower arm portion 240 1s
provided with a reinforcing rib 244 extending across the
internal space. Since the lower arm portion 240 has the
internal space that 1s open at the front side, when the pedal
arm 200 1s viewed from the driver’s seat, the open side of the
pedal arm 200 1s not seen. Since the renforcing rib 233
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extends over the entire length of the internal space of the
lower arm portion 240, the strength of the lower arm portion
240 can be secured.

The pedal member 100 1s further equipped with the
master cylinder 120 that 1s a device to generate hydraulic
pressure when the pad of the pedal apparatus 1s depressed.
Thus, the pedal member 100 1s generally provided to a
clutch pedal. The master cylinder 120 includes the push rod
122 connected to the pedal arm 200, and the push rod 122
may be connected to the support portion 223 provided to the
second side of the pedal arm 200.

As 1llustrated 1n FIG. 6, the support portion 223 1s famed
in a semi-circular shape that is open at the rear side. Further,
the support portion 223 1s provided with a hole H through
which a hinge pin passes such that the push rod 122 1s
rotatable. Thus, in the state 1n which the push rod 122 1s
mserted 1 the support portion 223, the push rod 122
performs linear motion with respect to the master cylinder
120 according to the rotary motion of the pedal.

Specifically, the support portion 223 protrudes from the
second side of the upper arm portion 220, 1s formed to
surround an end of the push rod 122, and 1s supported by a
plurality of support ribs 225 extending rearward. Since the
support portion 223 protrudes from the second side of the
upper arm portion 220, stress attributable to the force
applied to the pedal can be distributed over the entire area of
the pedal arm 200. Furthermore, since the support portion
223 1s supported by the support ribs 225, strength of the
pedal arm can be secured.

The support ribs 225 are composed of a first nb 223a
horizontally extending rearward from the support portion
223, and a second rib 2235b and a third nb 225c extending
obliquely upward and downward, respectively at a prede-
termined inclination angle with respect to the first rib 225a.
For example, the second rib 225b extending rearward from
the support portion 223 extends obliquely upward at an
angle of 45° with respect to the first rib 225a, and the third
rib 225¢ extends obliquely downward at an angle of 45° with
respect to the first rib 2235a, so that the force of supporting
the support portion 223 in the horizontal direction (front-
and-rear direction) and in the vertical direction 1s secured,
thereby increasing the strength of the pedal arm. The support
ribs 225 extend from the support portion 223 to the internal
space of the upper a m portion 220. Therefore, the strength
of the pedal arm can be sufliciently secured.

Meanwhile, as illustrated 1n FI1G. 1, the pedal member 100
may include the pedal switch 140. The pedal switch 140 1s
switched on and ofl 1n accordance with operation of the
clutch pedal. That 1s, the pedal switch 140 functions to detect
the operation state of the clutch pedal.

The pedal switch 140 may be connected to the operation
pin 227 of the upper arm portion 220 of the pedal arm 200.
That 1s, the upper arm portion 220 of the pedal arm 200 1s
provided with the operation pin 227 that 1s formed to
protrude from the second side of the upper arm portion 220
and to which the pedal switch 140 1s connected. The pedal
switch 140 includes a connection portion 142 connected
with the operation pin 227. The connection portion 142 1s
provided with a slit-like hole into which the operation pin
227 1s inserted. The connection portion 142 1s rotatably
provided to the pedal switch 140 and interlocks with the
rotary motion of the pedal arm 200. Thus, the connection
portion 142 can be used to detect the operation of the pedal
arm 200.

In addition, as illustrated 1n FIG. 6, a plurality of protru-
sion ribs 227a 1s provided around the operation pin 227
while being arranged in a circumierential direction of the
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operation pin 227. Therefore, the strength of the operation
pin 227 1s enhanced because the operation pin 227 1s
supported by the protrusion ribs 227a. Accordingly, the
durability of the operation pin 227 1s improved. The pro-
trusion ribs 227a surround the operation pin 227 by being
arranged at regular intervals in the circumierential direction
of the operation pin 227, thereby enhancing the strength of
the operation pin 227. The operation pin 227 may be
disposed under the support protrusion 223 which 1s
described above 1n association with the upper arm portion
220.

As 1llustrated 1n FIG. 1, the pedal member 100 1s provided
with the spring mechanism 160 connected to the front end of
the upper arm portion 220 and providing elastic force
returning the pedal arm 200 to an original position. The
spring mechanism 160 provides depression force and return
torce by applying elastic force to the pedal arm 200. The
spring mechanism 160 includes a piston mechanism 162
having a first end rotatably connected to the pedal member
100 and a second end rotatably connected to a fixing portion
229 and performing piston action, and a spring 164 installed
to surround the piston mechanism 162. The piston mecha-
nism 162 includes a circular cylinder and a piston iserted
in the circular cylinder. Since the structure and operation of
piston mechanisms are well known in the art, a detailed
description about the structure and operation of the piston
mechanism 162 will be omitted. The front end of the upper
arm portion 220 1s provided with the fixing portion 229
protruding forward, thereby supporting the piston mecha-
nism 162 and the spring 164 of the spring mechamsm 160.

The fixing portion 229 protrudes forward from the front
end of the pedal arm at a position at which the upper arm
portion 220 and the lower arm portion 240 are connected to
cach other and enables the spring mechanism 160 seated on
the fixing portion 229 to perform vertical elastic motion.
Since the piston mechanism 162 is rotatably engaged with
the fixing portion 229 and the pedal member 100, the piston
mechanism 162 1s interlocked with the pedal arm 200,
thereby smoothly operating 1n accordance with rotary por-
tion of the pedal arm 200.

According to the present disclosure described above, the
pedal arm 200 1s formed such that the lower arm portion 240
1s bent sideways at a lower end of the upper arm portion 220,
and the upper arm portion 220 1s provided with the concavity
222 that 1s indented 1n the direction opposite to the direction
in which the lower arm portion 240 i1s bent. Therefore, the
stress generated when operation force 1s applied to the pad
242 can be distributed through the entire area of the pedal
arm, 1.e. through the upper arm portion 220 and the lower
arm portion 240. For this reason, damage to the pedal arm
attributable to the concentration of stress can be prevented.

Specifically, as to the structure of the pedal arm 200, the
second side of the upper arm portion 220 1s provided with
the support portion 223 to which the push rod 122 of the
master cylinder 120 1s connected and the operation pin 227
to which the pedal switch 140 1s connected. Therefore, 1n an
injection molding process of the support portion 223 and the
operation pin 227, an injection flow rate of a molding
material needs to be increased. For this reason, the upper
arm portion 220 1s provided with the concavity 222 between
the support portion 223 and the operation pin 227, thereby
securing the required injection flow rate of the molding
material for the support portion 223 and the operation pin
227. Accordingly, voids, which are likely to be generated 1n
the support portion 223 and the operation pin 227 during the
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injection molding process, are reduced. That 1s, the densities
of the support portion 223 and the operation pin 227 are
increased.

The wvehicle pedal apparatus having the structure
described above offers advantages of reduction of raw
material costs, reduction of weight, and improvement of
formability (moldability) because the pedal arm 200 1s made
ol a plastic material. Furthermore, since the strength of the
pedal alum 200 1s enhanced, durability of the pedal arm 200
1s not deteriorated through pedal depression operations.

In addition, due to the concavity 222 formed 1n the first
side surface of the upper arm portion 220 of the pedal arm
200, an 1njection flow rate of a molding material 1s increased
at the support portion 223 connected to the push rod 122 of
the master cylinder 120 and at the operation pin 227 to
which the pedal switch 140 1s connected, at the time of
producing the pedal arm 200 through an 1njection molding
process. Therefore, the formability (moldability) of the
pedal apparatus 1s improved. As a result, the number of voids
generated 1n the support portion 223 and the operation pin
227 1s reduced, so that the density and durability of the pedal
apparatus are improved.

Although the exemplary embodiments have been dis-
closed for illustrative purposes, those skilled 1n the art will
appreciate that various modifications, additions and substi-
tutions are possible, without departing from the scope and
spirit of the invention as disclosed in the accompanying
claims.

What 1s claimed 1s:

1. A vehicle pedal apparatus comprising:

a pedal member fixed to a dashboard; and

a pedal arm rotatably connected to the pedal member and

clongated 1n a vertical direction,

wherein the pedal arm includes:

a first arm that 1s bent sideways with respect to a
front-and-rear direction of a vehicle body, to extend
in a first lateral direction; and

a second arm that has a first side indented 1n a second
lateral direction opposite to the first lateral direction
such that the first side has a concavity, wherein the
second arm is integrally connected to [a lower] ar
upper end of the first arm 1n a bottom direction of the
vehicle body,

wherein the second arm 1s rotatably connected to the

pedal member to be rotatable in the front-and-rear

direction of the vehicle body, [and]

wherein the pedal arm has a pedal switch, and the second

arm has an operation pin which protrudes from a

second side 1n the second lateral direction and which

connects with the pedal switch, and

wherein the first arm has an internal space that is open at

a front side of the pedal arm and a rveinforcing rib

disposed in the internal space to extend across the

internal space.

2. The vehicle pedal apparatus according to claim 1,
wherein the second arm 1s concavely bent such that one
portion of the second arm extends obliquely downward
rearwardly, and another portion of the second arm extends
continuously from the one portion and extends obliquely
downward forwardly.

3. The vehicle pedal apparatus according to claim 1,
wherein the second arm has an internal space that 1s open
[either] at the first side, or the second side thereof, or at both
of the first side and the second side thereof, and includes a
main rib 1n the internal space while vertically extending
across the internal space.
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4. The vehicle pedal apparatus according to claim 3,
wherein the main rib 1s arranged, 1n the internal space, to be
close closer to the concavity provided at the first side of the
second arm, rather than to the second side of the second arm.

5. The vehicle pedal apparatus according to claim 3,
wherein the main rib has a plurality of central members each
extending from the first side to the second side that 1s open,
and a plurality of auxiliary ribs extending from one of the
central members 1n radial directions and being connected to
an adjacent central member of the central members.

[6. The vehicle pedal apparatus according to claim 1,
wherein the first arm has an internal space that 1s open at a
front side of the pedal arm and a reinforcing rib disposed 1n
the internal space to extend across the internal space.]

7. The vehicle pedal apparatus according to claim 1,
wherein the pedal member has a master cylinder, and the
second side of the second arm has a support portion with
which a push rod of the master cylinder comes into contact.

8. The vehicle pedal apparatus according to claim 7,
wherein the support portion of the second arm 1s supported
by a plurality of support ribs extending rearward.

9. The vehicle pedal apparatus according to claim 8,
wherein the support ribs comprise a first ib horizontally
extending rearward from the support portion and a second
rib and a third nb extending obliquely upward and down-
ward, respectively, at a predetermined angle with respect to
the first rb.

10. The vehicle pedal apparatus according to claim 1,
wherein the operation pin 1s supported by a plurality of
protrusion ribs that are arranged 1n a circumierential direc-
tion of the operation pin.

11. The vehicle pedal apparatus according to claim 1,
wherein, wherein the pedal member has a spring mechanism
connected to a front end of the second arm, the spring
mechanism providing elastic force to return the pedal arm
from a rotated position to an original position.

12. The vehicle pedal apparatus according to claim 11,
wherein the front end of the second arm has a fixing portion
protruding forward, and

wherein the spring mechanism includes:

a piston mechanism having a first end rotatably con-
nected to the pedal member and

a second end rotatably connected to the fixing portion;
and

a spring directly connected to the piston mechanism.
13. The vehicle pedal apparatus according to claim 1,
wherein the pedal arm 1s made of a plastic matenal.
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14. A vehicle pedal apparatus comprising:

a pedal member fixed to a dashboard; and

a pedal arm rotatably connected to the pedal member and
elongated in a vertical direction,

wherein the pedal arm includes:

a first arm that is bent sideways with respect to a
front-and-rear divection of a vehicle body, to extend
in a first lateral direction; and

a second arm that has a first side indented in a second
lateral direction opposite to the first lateral divection
such that the first side has a concavity, wherein the
second arm is integrally connected to an upper end
of the first arm in a bottom direction of the vehicle
body,

wherein the second arm is rotatably comnnected to the
pedal member to be votatable in the front-and-rear
divection of the vehicle body,

wherein the pedal arm has a pedal switch, and the second

arm has an operation pin which protrudes from a

second side in the second lateral divection and which

connects with the pedal switch, and

wherein the pedal member has a master cylinder, and the
second side of the second arm has a support portion
with which a push rod of the master cylinder comes into
conilaci.

15. A vehicle pedal apparatus comprising:

a pedal member fixed to a dashboard; and

a pedal arm rotatably connected to the pedal member and
elongated in a vertical direction,

wherein the pedal arm includes:

a first arm that is bent sideways with respect to a
front-and-rear divection of a vehicle body, to extend
in a first lateral divection; and

a second arm that has a first side indented in a second
lateral divection opposite to the first lateral direction
such that the first side has a concavity, wherein the

second arm is integrally connected to an upper end
of the first arm in a bottom direction of the vehicle
body,
wherein the second arm is rotatably commected to the
pedal member to be votatable in the front-and-rear
divection of the vehicle body,
wherein the pedal arm has a pedal switch, and the second
arm has an operation pin which protrudes from a
second side in the second lateral divection and which
connects with the pedal switch, and
wherein the operation pin is supported by a plurality of
protrusion vibs that are arranged in a circumferential
divection of the operation pin.
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