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(37) ABSTRACT

The present disclosure relates to a foldable pedal apparatus
for a vehicle, and 1s configured so that 1n an autonomous
traveling situation, an accelerator pedal apparatus and a
brake pedal apparatus are slid and moved to the left and the
right of a dash panel and hidden, respectively, and therefore,
in hidden states of being inoperable by a driver, and 1n a
manual driving mode, the accelerator pedal apparatus and
the brake pedal apparatus are slid and moved to be gathered
to the center of the dash panel and exposed, respectively, and
therefore, in popped-up states of being operable by the
driver.
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FOLDABLE PEDAL APPARATUS FOR
VEHICLLE

CROSS REFERENCE TO RELATED
APPLICATION

[0001] The present application claims the benefit of pri-
ority to Korean Patent Application No. 10-2021-0110638,
filed on Aug. 23, 2021 in the Korean Intellectual Property
Oflice, the entire contents of which 1s incorporated herein for
all purposes by reference.

BACKGROUND OF THE DISCLOSURE

Field of the Disclosure

[0002] The present disclosure relates to a foldable pedal
apparatus for a vehicle, and more specifically, to a technol-
ogy relating to a foldable pedal apparatus for a vehicle,
which 1s changed to allow an accelerator pedal apparatus
and a brake pedal apparatus to be in a hidden state of being
inoperable by a driver and 1n a popped-up state of being
operable by the driver by being horizontally moved depend-
ing upon an autonomous traveling situation and a manual
driving situation.

Description of the Related Art

[0003] An autonomous vehicle 1s a smart vehicle com-
bined with an autonomous traveling technology of finding a
destination by itself even without a driver directly operating
a steering wheel, an accelerator pedal, and a brake, and 1s
rapidly developed recently.

[0004] If an autonomous traveling situation 1s universally
realized, it 1s possible to select a manual driving mode 1n
which the driver directly drives a vehicle and an autonomous
traveling mode 1n which the vehicle travels to the destination
by itself without the driver directly driving.

[0005] Since the driver should be able to comiortably take
the rest by stretching his/her feet 1n the autonomous travel-
ing mode, there 1s a disadvantage in that 1t a pedal (accel-
crator pedal or brake pedal) located 1n a space under a
driver’s seat 1s exposed to the inside as 1t 1s, this interferes
with the driver’s rest.

[0006] Further, the autonomous traveling situation 1s a
situation 1n which the driver does not operate the vehicle
pedal (accelerator pedal or brake pedal), and i1 the driver
operates the pedal during the autonomous traveling, a
vehicle control unit determines 1t as a situation in which the
driver terminates the autonomous traveling and the driver
wants to directly drive the vehicle to terminate a control for
autonomous traveling.

[0007] However, since the vehicle pedal 1s 1nstalled 1n the
space under the driver’s seat to be exposed, there 1s a
concern that the driver can unconsciously operate the pedal
in the autonomous traveling situation (1n a misoperation
situation of the pedal), and 1n this case, there 1s a concern
that an accident can occur depending on a road situation, an
inter-vehicle distance, or etc.

[0008] Theretfore, 1n the manual driving mode in which the
driver directly drives the vehicle, the pedal pad 1s exposed
to protrude toward the driver to be operable by the drniver,
and 1n the autonomous traveling situation, 1t 1s necessary to
develop a technology for a pedal apparatus that blocks the
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exposure ol the pedal pad to be inoperable by the driver for
the driver’s comiortable rest and safety such as preventing,
misoperation.

[0009] The foregoing explained as the background is
intended merely to aid 1 the understanding of the back-
ground of the present disclosure, and 1s not intended to mean
that the present disclosure falls within the purview of the
related art that 1s already known to those skilled 1n the art.

SUMMARY OF THE DISCLOSURE

[0010] An object of the present disclosure 1s to provide a
foldable pedal apparatus for a vehicle, 1n which an accel-
erator pedal apparatus and a brake pedal apparatus are
moved to the right and left of a dash panel and hidden,
respectively, and therefore, in hidden states of being 1nop-
erable by a driver 1n an autonomous traveling situation, and
the accelerator pedal apparatus and the brake pedal appara-
tus are moved to be gathered to the center of the dash panel
and exposed, respectively 1n a manual driving mode, and
therefore, 1n popped-up states of being operable by the
driver, thereby allowing the driver to comiortably take the
rest 1n the autonomous traveling situation, and furthermore,
blocking a misoperation of the pedal in the autonomous
traveling situation to improve saiety.

[0011] Further, another object of the foldable pedal appa-
ratus according to the present disclosure 1s to allow a driver
to comiortably operate an accelerator pedal apparatus as
much as possible through a configuration capable of hori-
zontally, finely adjusting a location of the accelerator pedal
apparatus 1 a popped-up state.

[0012] Further, still another object of the foldable pedal
apparatus 1s to secure a vehicle interior space and a space of
an engine room as much as possible through a configuration
capable of minimizing a hidden space of a pedal apparatus
in a hidden state.

[0013] A foldable pedal apparatus for a vehicle according
to an exemplary embodiment of the present disclosure for
achieving the objects includes a linear motor having a stator
coupled to a vertical part of a dash panel extending hori-
zontally and serving as a guide for guiding the movement
and a mover coupled to the stator and horizontally movable
along the stator when a current 1s applied thereto; and an
accelerator pedal apparatus and a brake pedal apparatus
coupled to the mover and movable together with the mover.
[0014] The mover of the linear motor comprises: an accel-
erator pedal mover coupled to the accelerator pedal appa-
ratus, and a brake pedal mover coupled to the brake pedal
apparatus, and the accelerator pedal mover and the brake
pedal mover are independently operated.

[0015] When the accelerator pedal apparatus and the brake
pedal apparatus are moved to first and second sides, away
from each other, along the stator of the linear motor,
respectively, and spaced apart from each other as far as
possible within a predetermined range thereof, the accelera-
tor pedal apparatus and the brake pedal apparatus are in
hidden states of being imnoperable by a driver.

[0016] When the accelerator pedal apparatus and the brake
pedal apparatus are moved to the second side and the first
side, towards each other, along the stator of the linear motor,
respectively, and gathered to be close to each other, the
accelerator pedal apparatus and the brake pedal apparatus
are 1n popped-up states of being operable by the dniver.
[0017] FEach of the accelerator pedal apparatus and the
brake pedal apparatus includes a pedal housing coupled to
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the mover of the linear motor; a pedal arm having an upper
end rotatably coupled to the pedal housing and provided
with a pedal pad on a lower end thereof; a permanent magnet
coupled to an upper portion of the pedal arm; and a PCB
fixed to the pedal housing to face the permanent magnet, and
generating a pedal function-related signal through a change
in magnetic flux depending upon a change 1n location of the
permanent magnet upon rotation of the pedal arm.

[0018] The pedal arm of the accelerator pedal apparatus
and the pedal arm of the brake pedal apparatus have upper
sides connected to the pedal housings, bent outwardly 1n
opposite directions, and installed to be symmetrical 1n a
lateral direction.

[0019] When an autonomous traveling mode signal 1s
generated 1n a state where the accelerator pedal apparatus
and the brake pedal apparatus are popped up, the accelerator
pedal apparatus and the brake pedal apparatus are moved to
and located in a console side hidden space at the first side
and a door side hidden space at the second side, respectively,
and then, the accelerator pedal apparatus and the brake pedal
apparatus are 1n the hidden states of being inoperable by the
driver.

[0020] When a manual driving mode signal 1s generated 1n
a state where the accelerator pedal apparatus and the brake
pedal apparatus are hidden, the accelerator pedal apparatus
and the brake pedal apparatus are moved to the second side
and the first side up to pre-memorized locations and fixed
thereto, respectively, and then, 1n the popped-up states of
being operable by the dniver.

[0021] The foldable pedal apparatus further includes a
pressure sensor coupled to a horizontal part of the dash
panel, 1n which when a manual driving mode signal and a
pressure sensor signal are generated in the state where the
accelerator pedal apparatus and the brake pedal apparatus
are hidden, the brake pedal apparatus 1s moved to the first
side up to a location where the pressure sensor signal 1s
generated and fixed thereto, and the accelerator pedal appa-
ratus 1s moved to the second side up to a location spaced
apart from the brake pedal apparatus by a certain distance
and fixed thereto, and then, the accelerator pedal apparatus
and the brake pedal apparatus are 1n the popped-up states of
being operable by the driver.

[0022] The pressure sensor signal 1s generated when the
driver depresses the horizontal part of the dash panel with
his/her foot to apply a load of a certain level or more to the
pressure Sensor.

[0023] When the manual driving mode signal 1s not gen-
erated and only the pressure sensor signal 1s generated 1n the
state where the brake pedal apparatus 1s popped up or
hidden, the brake pedal apparatus 1s not moved to the
location where the pressure sensor signal 1s generated and
maintains a current location.

[0024] When the driver operates a fine adjustment switch
in the state where the accelerator pedal apparatus 1s popped
up, the accelerator pedal apparatus 1s adjusted while being
moved to the first side or the second side.

[0025] When the drniver operates a one pedal mode switch
in the state where the accelerator pedal apparatus and the
brake pedal apparatus are popped up, the brake pedal
apparatus 1s moved to a door side hidden space at the second
side, and then, 1n the hidden state of being inoperable by the
driver, and the accelerator pedal apparatus 1s moved to a
pre-memorized location and fixed thereto, and then, 1n the
popped-up state of being operable by the drniver.
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[0026] When the driver operates a two feet mode switch 1n
the state where the accelerator pedal apparatus and the brake
pedal apparatus are popped up, the accelerator pedal appa-
ratus and the brake pedal apparatus are moved to the second
side and the first side up to pre-memorized locations and
fixed thereto, respectively, and then, 1n the popped-up states
of being operable by the driver.

[0027] The foldable pedal apparatus further includes a
pressure sensor coupled to the horizontal part of the dash
panel, 1n which when a two feet mode signal and a pressure
sensor signal are generated 1n the state where the accelerator
pedal apparatus and the brake pedal apparatus are popped
up, the accelerator pedal apparatus and the brake pedal
apparatus are moved up to a location where the pressure
sensor signal 1s generated by a right foot and a left foot and
fixed thereto, respectively, and then, in the popped-states of
being operable by the driver.

[0028] When a collision signal for operating airbags of a
vehicle 1s generated, the accelerator pedal apparatus and the
brake pedal apparatus are moved to and located 1n a console
side hidden space at the first side and a door side hidden
space at the second side, respectively, and then, the accel-
erator pedal apparatus and the brake pedal apparatus are 1n
the hidden states of being moperable by the driver, thereby
preventing the driver’s injury due to the accelerator pedal
apparatus and the brake pedal apparatus upon collision
accidents.

[0029] According to the foldable pedal apparatus for the
vehicle, 1t 1s possible to allow the driver to comiortably take
the rest 1n the autonomous traveling situation, and further-
more, to block the misoperation of the pedal 1n the autono-
mous traveling situation to improve saifety through the
configuration 1 which the accelerator pedal apparatus and
the brake pedal apparatus are moved to the right and left of
the dash panel and hidden, respectively, and then, are 1n the
hidden states of being inoperable by the driver in the
autonomous traveling situation, and the accelerator pedal
apparatus and the brake pedal apparatus are moved to be
gathered to the center of the dash panel and exposed,
respectively, and then, in the popped-up states of being
operable by the driver 1n the manual driving mode.

[0030] Further, according to the foldable pedal apparatus
for the vehicle according to the present disclosure, it is
possible to reduce the number of parts, save the cost, and
largely reduce the size of the appearance compared to the
rotary foldable structure through the configuration in which
the accelerator pedal apparatus and the brake pedal appara-
tus are horizontally slid and moved with respect to the dash
panel to be hidden and popped-up, respectively.

[0031] Further, according to the foldable pedal apparatus
for the vehicle, 1t 1s possible to allow the driver to comiort-
ably operate the accelerator pedal apparatus as much as
possible, thereby improving operability through the configu-
ration capable of horizontally, finely adjusting the location
of the accelerator pedal apparatus in the popped-up state.

[0032] Further, according to the foldable pedal apparatus
for the vehicle according to the present disclosure, 1t 1s
possible to secure the vehicle interior space and the space of
the engine room as much as possible through the configu-
ration capable of minimizing the hidden spaces of the

accelerator pedal apparatus and the brake pedal apparatus 1n
the hidden state.

[0033] Further, according to the foldable pedal apparatus
for the vehicle according to the present disclosure, it 1s
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possible to prevent the driver’s ijury due to the accelerator
pedal apparatus and the brake pedal apparatus upon occur-
rence ol collision accidents through the configuration of
forcibly moving the accelerator pedal apparatus and the
brake pedal apparatus to the console side hidden space at the
right thereol and the door side hidden space at the left
thereol to be 1n the hidden states when large collision
accidents by which the airbags of the vehicle are operated
OCCUL.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] The above and other objects, features and other
advantages of the present disclosure will be more clearly
understood from the following detailed description when

taken 1n conjunction with the accompanying drawings, in
which:

[0035] FIGS. 1 and 2 are diagrams showing a state where
an accelerator pedal apparatus and a brake pedal apparatus
are moved to the left and right of a dash panel to be hidden,
as a foldable pedal apparatus according to an exemplary
embodiment of the present disclosure.

[0036] FIGS. 3 and 4 are diagrams showing a state where
the accelerator pedal apparatus and the brake pedal appara-
tus according to an exemplary embodiment of the present
disclosure are moved to the center of the dash panel to be
popped up.

[0037] FIG. 5 1s an exploded diagram of the accelerator

pedal apparatus and the brake pedal apparatus according to
an exemplary embodiment of the present disclosure.

[0038] FIG. 6 1s a side diagram showing a state where the
accelerator pedal apparatus and the brake pedal apparatus
according to an exemplary embodiment of the present
disclosure are installed.

[0039] FIGS. 7 and 8 are diagrams 1n a one pedal mode
and a two feet mode according to an exemplary embodiment
of the present disclosure.

[0040] FIGS. 9 and 10 are diagrams showing an exem-
plary embodiment of the present disclosure i which a
pressure sensor 1s installed on the dash panel.

DETAILED DESCRIPTION OF TH.
DISCLOSURE

(Ll

[0041] Specific structural to functional descriptions of the
exemplary embodiments of the present disclosure disclosed
in the present specification or application are only illustrated
for the purpose of describing the exemplary embodiments
according to the present disclosure, and the exemplary
embodiments according to the present disclosure may be
embodied 1n various forms and it should not be construed
that the present disclosure 1s limited to the exemplary
embodiments described in the present specification or appli-
cation.

[0042] Since the embodiments according to the present
disclosure may be variously changed and have various
forms, specific exemplary embodiments will be illustrated 1n
the drawings and described 1n detail 1n the present specifi-
cation or application. However, this 1s not intended to limat
the exemplary embodiments according to the concept of the
present disclosure to a particular disclosed form, and it
should be understood that the present disclosure includes all
changes, equivalents, and substitutes included 1n the spirit
and scope of the present disclosure.
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[0043] Terms such as first and/or second may be used to
describe various components, but the components should
not be limited by the terms. The terms are used only for the
purpose of distinguishing one component from another, and
for example, without departing from the scope according to
the concept of the present disclosure, the first component
may be named a second component, and similarly, the
second component may also be named the first component.

[0044] When a component 1s referred to as being “con-
nected” or “coupled” to another component, the component
may be directly connected or coupled to another component,
but 1t should be understood that other components may also
be present between the components. On the other hand,
when a component i1s referred to as being “directly con-
nected” or “directly coupled” to another component, 1t
should be understood that there are no other components
between the components. Other expressions which describe
the relationship between the components, that 1s, “between”
and “immediately between” or “neighboring”™ and “directly
neighboring to” should be interpreted in the same manner.

[0045] The terminology used 1n the present specification 1s
merely for the purpose of describing particular exemplary
embodiments, and 1s not intended to limit the present
disclosure. The singular forms may include plural forms
unless the contexts clearly indicate the opposite. In the
present specification, 1t may be understood that the term
“comprising”’, “having”, or the like specifies the presence of
the characteristic, integer, step, operation, component, part,
or a combination thereof described, and does not exclude the
presence or addition possibility of one or more other char-
acteristics, integers, steps, operations, components, parts, or

combinations thereot in advance.

[0046] Unless defined otherwise, all terms including tech-
nical terms or scientific terms used herein have the same
meaning as commonly understood by those skilled 1n the art
to which the present disclosure pertains. The terms defined
in the dictionary commonly used may be interpreted as
having a meaning consistent with the meaning in the context
of the related technology, and may not be interpreted as an
ideal or excessively formal meaning, unless clearly defined
in the present specification.

[0047] A control unit (controller) according to the exem-
plary embodiment of the present disclosure can be 1imple-
mented through a non-volatile memory (not shown) config-
ured to store data relating to an algorithm configured to
control the operation of various components of a vehicle or
soltware instructions for reproducing the algorithm and a
processor (not shown) configured to perform operations
described below using data stored in the corresponding
memory. Here, the memory and the processor can be imple-
mented as separate chips. Alternatively, the memory and the
processor can be implemented as a single chip integrated
with each other. The processor can take the form of one or
mMOre Processors.

[0048] Hereinafter, a foldable pedal apparatus for a
vehicle according to a preferred exemplary embodiment of
the present disclosure will be described with reference to the
accompanying drawings.

[0049] As shown i FIGS. 1 to 10, a foldable pedal
apparatus for a vehicle according to the present disclosure
includes a stator 100 of a linear motor coupled to a vertical
part 11 of a dash panel 10 to extend horizontally and serving
as a guide for gmding the movement; a mover 200 of the
linear motor coupled to the stator 100 of the linear motor and




US 2023/0056163 Al

horizontally moving along the stator 100 of the linear motor
when a current 1s applied; and an accelerator pedal apparatus
300 and a brake pedal apparatus 400 coupled to the mover
200 of the linear motor to move together with the mover 200
of the linear motor.

[0050] The dash panel 10 1s located 1n a space under a
driver’s seat, and the accelerator pedal apparatus 300 and the
brake pedal apparatus 400 are installed on the vertical part
11 of the dash panel 10 in a pendant type.

[0051] The linear motor 1s provided with the stator 100
and the mover 200, in which the stator 100 of the linear
motor 1s installed on the vertical part 11 of the dash panel 10
to extend horizontally, and the mover 200 of the linear motor
1s coupled to the stator 100 of the linear motor, and hori-
zontally slides and moves along the stator 100 of the linear
motor when the current 1s applied to a coil of the stator 100
of the linear motor.

[0052] The mover 200 of the linear motor 1s composed of
an accelerator pedal mover 210 coupled to the accelerator
pedal apparatus 300, and a brake pedal mover 220 coupled
to the brake pedal apparatus 400, and the accelerator pedal
mover 210 and the brake pedal mover 220 have a configu-
ration of being independently operated by a control of a

toldable pedal control unit 500.

[0053] The accelerator pedal apparatus 300 and the brake
pedal apparatus 400 according to the present disclosure
include pedal housings 310, 410 coupled to the mover 200
of the linear motor, pedal arms 340, 440 having upper ends
rotatably coupled to the pedal housings 310, 410 around
hinge pins 320, 420 and pedal pads 330, 430 provided on
lower ends, permanent magnets 350, 450 coupled to upper
portions of the pedal arms 340, 440, and PCBs 360, 460

fixed to the pedal housings 310, 410 to face the permanent
magnets 350, 450, and generating pedal function-related
signals through changes 1n magnetic flux according to
changes 1n locations of the permanent magnets 350, 450
upon rotation of the pedal arms 340, 440, respectively.

[0054] The pedal housings 310, 410 are formed 1n a

hollow box shape and have opened one sides, and covers
370, 470 are coupled to the opened one sides.

[0055] The pedal housing 310 of the accelerator pedal

apparatus 300 1s coupled to the accelerator pedal mover 210
of the mover 200 of the linear motor, and the pedal housing
410 of the brake pedal apparatus 400 1s coupled to the brake
pedal mover 220 of the mover 200 of the linear motor.

[0056] The pedal arms 340, 440 are rotated around the

hinge pins 320, 420 forward or backward, two permanent
magnets 350, 450 are coupled to portions to which the hinge
pins 320, 420 are coupled on upper ends of the pedal arms
340, 440, and the two permanent magnets 350, 450 are to
enhance safety of the signals and two or more permanent
magnets 350, 450 can also be provided.

[0057] A pedal function-related signal generated by the
PCB 360 of the accelerator pedal apparatus 300 1s a signal
related to acceleration, and a pedal function-related signal
generated by the PCB 460 of the brake pedal apparatus 400

1s a signal related to braking.

[0058] The pedal arm 340 of the accelerator pedal appa-
ratus 300 and the pedal arm 440 of the brake pedal apparatus
400 have a structure of having the upper sides connected to
the pedal housings 310, 410 opened and bent to the outsides
in opposite directions and installed to be symmetrical lett
and right (e.g., 1n a lateral direction).
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[0059] As described above, when the pedal arms 340, 440
are Tormed to be opened 1n opposite directions and installed
to be symmetrical left and right, it 1s possible to prevent a
misoperation phenomenon in which a driver simultaneously
depresses and operates the pedal arm 340 of the accelerator
pedal apparatus 300 and the pedal arm 440 of the brake
pedal apparatus 400 as much as possible when the accel-
crator pedal apparatus 300 and the brake pedal apparatus
400 are 1n the popped-up states.

[0060] According to the foldable pedal apparatus accord-
ing to the present disclosure, when the accelerator pedal
apparatus 300 and the brake pedal apparatus 400 are moved
to the right and the left along the stator 100 of the linear
motor and spaced apart from each other as far as possible,
respectively, the accelerator pedal apparatus 300 and the
brake pedal apparatus 400 are in the hidden states of being

inoperable by the driver (see FIGS. 1 and 2).

[0061] In other words, when the driver operates an autono-
mous traveling mode switch 610 among the components of
a mode switch 600 to generate an autonomous traveling
mode signal, a current 1s applied to the linear motor by the
control of the foldable pedal control unit 300 and the
accelerator pedal mover 210 and the brake pedal mover 22
are moved to the right and the left along the stator 100 of the
linear motor, respectively, and then, the accelerator pedal
apparatus 300 1s moved to the right and located 1n a console
side hidden space 710, the brake pedal apparatus 400 1s
moved to the leit and located 1n the door side hidden space
720, the accelerator pedal apparatus 300 and the brake pedal
apparatus 400 are spaced apart from each other as far as
possible, and then, the accelerator pedal apparatus 300 and
the brake pedal apparatus 400 are 1n the lidden states of
being moperable by the driver.

[0062] As described above, when the accelerator pedal
apparatus 300 and the brake pedal apparatus 400 are moved
to the right and the left to be in the hidden states, respec-
tively, as the space under the driver’s seat becomes a wide
space without interfering with the pedal, the driver can
comifortably take the rest in a relax mode i a state of
locating a right foot 21 and a left foot 22 of the driver
between the accelerator pedal apparatus 300 and the brake
pedal apparatus 400, and further, 1t 1s possible to block the
misoperation of the pedal in the autonomous traveling
situation, thereby improving saiety.

[0063] Further, 1t 1s possible to minimize the hidden
spaces ol the accelerator pedal apparatus 300 and the brake
pedal apparatus 400 1n the hidden states, thereby securing a
vehicle mterior space and a space of an engine room as much
as possible.

[0064] Further, according to the foldable pedal apparatus
according to the present disclosure, when the accelerator
pedal apparatus 300 and the brake pedal apparatus 400 are
moved to the left and the right along the stator 100 of the
linear motor, respectively, and gathered to be close to each
other, the accelerator pedal apparatus 300 and the brake

pedal apparatus 400 are in the popped-up states of being
operable by the drniver (see FIGS. 3 and 4).

[0065] In other words, when the driver operates a manual
driving mode switch 620 among the components of the
mode switch 600 to generate a manual driving mode signal,
the current 1s applied to the linear motor by the control of the
foldable pedal control unit 500 and the accelerator pedal
mover 210 and the brake pedal mover 220 are moved to the
left and the right along the stator 100 of the linear motor,
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respectively, and the accelerator pedal mover 210 and the
brake pedal mover 220 moved to the left and the right are
moved up to pre-memorized locations and then their loca-
tions are fixed thereto, and then, the accelerator pedal
apparatus 300 and the brake pedal apparatus 400 are 1n the
popped-up states ol being operable by the driver.

[0066] For example, the autonomous traveling mode
switch 610 and the manual traveling mode switch 620 can be
formed of one traveling mode switch 610, 620, and when the
driver presses the traveling mode switch 1n the autonomous
traveling mode state, 1t 1s switched to the manual traveling
mode and the accelerator pedal apparatus 300 and the brake
pedal apparatus 400 can be 1n the popped-up states of being,
operable by the driver, and when the driver presses the
traveling mode switch in the manual traveling mode state, it
1s switched to the autonomous traveling mode and the
accelerator pedal apparatus 300 and the brake pedal appa-
ratus 400 can be in the hidden states of being moperable by
the dniver.

[0067] As described above, when the accelerator pedal
apparatus 300 and the brake pedal apparatus 400 are moved
to the left and the night to be i1n the popped-up states,
respectively, the driver can normally operate the accelerator
pedal apparatus 300 and the brake pedal apparatus 400 using,
the right foot 21.

[0068] The movement up to the pre-memorized locations
when the accelerator pedal apparatus 300 and the brake
pedal apparatus 400 are moved to be 1n the popped-up state
1s a case where there 1s no pressure sensor, and the move-
ment of the accelerator pedal apparatus 300 and the brake
pedal apparatus 400 up to the memorized locations can be
done by the control of the foldable pedal control unit 500,
and as a similar example, there 1s a memory seat.

[0069] According to the foldable pedal apparatus accord-
ing to the present disclosure, it 1s possible to reduce the
number of parts, save the cost, and largely reduce the size of
the appearance compared to the rotary foldable structure
through the configuration 1 which the accelerator pedal
apparatus 300 and the brake pedal apparatus 400 are hori-
zontally slid and moved with respect to the dash panel 10 to
be 1n the hidden and popped-up states, respectively.

[0070] As shown i FIGS. 3 and 4, when the accelerator
pedal apparatus 300 1s 1n the popped-up state, the driver can
operate a fine adjustment switch 630 among the components
of the mode switch 600 to move the accelerator pedal
apparatus 300 to the right or the left, and then, the driver can
comiortably operate the accelerator pedal apparatus 300 as
much as possible, thereby improving operability.

[0071] The fine adjustment switch 630 includes a plus
switch 631 and a minus switch 632, and for example, when
operating the plus switch 631, the driver can finely move the
accelerator pedal apparatus 300 to the right to adjust the
location thereot, and when operating the minus switch 632,
the driver can finely move the accelerator pedal apparatus
300 to the left to adjust the location thereof, and this can also
be reversely configured as necessary.

[0072] When the location of the accelerator pedal appa-
ratus 300 1s adjusted by operating the fine adjustment switch,
the location of the brake pedal apparatus 400 can be set to
move to a location spaced apart by an interval set to the left
from the accelerator pedal apparatus 300.

[0073] As shown m FIGS. 3 and 4, when the driver
operates the one pedal switch 640 among the components of
the mode switch 600 to generate a one pedal mode signal in
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the state where the accelerator pedal apparatus 300 and the
brake pedal apparatus 400 are popped up, as shown 1n FIG.
7, the brake pedal apparatus 400 1s moved to the door side
hidden space 720 at the left thereof to be in the hidden state
ol being mmoperable by the driver, and the accelerator pedal
apparatus 300 1s moved to the pre-memorized location and
fixed thereto, and then, 1n the popped-up state of being
operable by the driver.

[0074] As described above, when only the accelerator
pedal apparatus 300 1s popped up and an accelerator one
pedal mode 1s executed, the driver operates only the popped-
up accelerator pedal apparatus 300 with the right foot 21 to
perform the acceleration and braking of the vehicle, and 1n
other words, the acceleration of the vehicle 1s executed when
the driver operates only the accelerator pedal apparatus 300,
and the braking by the deceleration 1s executed when the
operation force 1s released by the accelerator pedal apparatus
300.

[0075] Conversely, when only the brake pedal apparatus
400 1s popped up and a brake one pedal mode 1s executed,
the driver operates only the popped-up brake pedal appara-
tus 400 to perform the acceleration and braking of the
vehicle, and at this time, braking 1s executed when the brake
pedal apparatus 400 1s operated, and when the operation

force 1s released by the brake pedal apparatus 300, the
acceleration of the vehicle can be executed.

[0076] As shown i FIGS. 3 and 4, when the driver
operates the two feet mode switch 650 among the compo-
nents of the mode switch 600 to generate a two feet mode
signal 1n the state where the accelerator pedal apparatus 300
and the brake pedal apparatus 400 are popped up, as shown
in FIG. 8, the accelerator pedal apparatus 300 and the brake
pedal apparatus 400 are moved to the left and the right up to
the pre-memorized locations and fixed thereto, respectively
and then, in the popped-up states of being operable by the
driver.

[0077] As shown in FIG. 8, when the two feet mode 1s
executed, the driver can operate the accelerator pedal appa-

ratus 300 using the right foot 21, and normally operate the
brake pedal apparatus 400 using the left foot 22.

[0078] Upon executing the two feet mode, the movement
up to the pre-memorized locations when the accelerator
pedal apparatus 300 and the brake pedal apparatus 400 are
moved to be 1n the popped-up states 1s a case where there 1s
the pressure sensor, and the movement of the accelerator
pedal apparatus 300 and the brake pedal apparatus 400 up to
the memorized location can be done by the control of the
foldable pedal control unit 500, and as a similar example,
there 1s the memory seat.

[0079] The mode switch 600 including the autonomous
traveling mode switch 610, the manual driving mode switch
620, the fine adjustment switch 630, the one pedal mode
switch 640, and the two feet mode switch 650 can be
installed around the driver’s seat for the driver’s easy
operation, and can be configured to be located on the
driver’s seat as necessary in the autonomous vehicle.

[0080] According to the foldable pedal apparatus accord-
ing to the present disclosure, when a collision signal for
operating the airbags of the vehicle 1s generated, the accel-
crator pedal apparatus 300 and the brake pedal apparatus
400 are moved to and located in the console side hidden
space 710 at the right and the door side hidden space 720 at
the left, respectively, by the control of the foldable pedal
control unit 500 (1n the same state as in FIG. 2), and then,
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the accelerator pedal apparatus 300 and the brake pedal
apparatus 400 can be 1n the hidden states of being inoperable
by the dniver, thereby preventing the driver’s injury due to
the accelerator pedal apparatus 300 and the brake pedal
apparatus 400 upon collision accidents.

[0081] The foldable pedal apparatus according to the
present disclosure can be configured so that the collision
signal can be delivered from a collision sensor 800 of the
vehicle to the foldable pedal control unit 500 or a signal of
the collision sensor 800 1s delivered to the foldable pedal
control unit 500 through a vehicle control unait.

[0082] When the accelerator pedal apparatus 300 and the
brake pedal apparatus 400 are pushed toward the driver in
the state of being pupped-up upon occurrence of large
collision accidents by which the airbags of the vehicle are
operated, the driver’s legs are hit by the accelerator pedal
apparatus 300 and the brake pedal apparatus 400 and largely
injured.

[0083] To prevent such a situation, according to the exem-
plary embodiment of the present disclosure, when large
collision accidents by which the airbags of the vehicle are
operated occur, the accelerator pedal apparatus 300 and the
brake pedal apparatus 400 are forcibly moved to the console
side hidden space 710 at the right and the door side hidden
space 720 at the left to be 1n the hidden states, and thereafter,
even 1f the accelerator pedal apparatus 300 and the brake
pedal apparatus 400 are pushed toward the interior due to
occurrence of the collision accidents, they can be spaced
apart from the dniver’s legs, thereby preventing the driver’s
injury due to the accelerator pedal apparatus 300 and the
brake pedal apparatus 400.

[0084] FIG. 9 shows the exemplary embodiment in which
the pressure sensor 900 1s 1nstalled on the horizontal part 12
of the dash panel 10, and when the driver depresses the
horizontal part 12 of the dash panel 10 with the foot to apply
a load of a certain level or more to the pressure sensor 900,
a pressure sensor signal 1s generated.

[0085] As described above, 1f the pressure sensor 900 is
installed on the horizontal part 12 of the dash panel 10, when
the driver operates the autonomous traveling mode switch
610 to generate the autonomous traveling mode signal, the
accelerator pedal apparatus 300 1s moved to the right and
located 1n the console side hidden space 710 by the control
of the foldable pedal control unit 500, and the brake pedal
apparatus 400 1s moved to the left and located in the door
side hidden space 720, and then, the accelerator pedal
apparatus 300 and the brake pedal apparatus 400 are in the
hidden states of being inoperable by the driver. Therefore,
this operation 1s the same as that of the case where there 1s
no pressure Sensor.

[0086] Further, 1f the pressure sensor 900 1s installed on
the horizontal part 12 of the dash panel 10, 1in the states
where the accelerator pedal apparatus 300 and the brake
pedal apparatus 400 are hidden as shown 1n FIGS. 1 and 2,
the driver operates the manual driving mode switch 620 to
generate the manual driving mode signal, and pressurizes
the pressure sensor 900 with the driver’s foot to generate the
pressure sensor signal.

[0087] As described above, when the manual drniving
mode signal and the pressure sensor signal are generated, the
brake pedal apparatus 400 1s moved to the right up to a
location where the pressure sensor signal 1s generated and
fixed thereto, and the accelerator pedal apparatus 300 1is
moved to the left up to a location spaced apart from the brake
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pedal apparatus 400 by a certain distance and fixed thereto,
and then, the accelerator pedal apparatus 300 and the brake
pedal apparatus 400 are 1n the popped-up states ol being
operable by the driver, and at this time, the driver can
normally operate the accelerator pedal apparatus 300 and the
brake pedal apparatus 400 using the right foot.

[0088] Meanwhile, 1n the state where the brake pedal
apparatus 1s popped-up or hidden, 11 the driver does not
operate the manual driving mode switch 620 and the manual
driving mode signal i1s not generated, and pressurizes the
pressure sensor 900 with the driver’s foot to generate only
the pressure sensor signal, the brake pedal apparatus 400 1s
not moved to the location where the pressure sensor signal
1s generated and maintains the current location, and there-
fore, the locations of the accelerator pedal apparatus 300 and
the brake pedal apparatus 400 are not changed.

[0089] Further, 1f the pressure sensor 900 1s installed on
the horizontal part 12 of the dash panel 10, 1n the state where
the accelerator pedal apparatus 300 and the brake pedal
apparatus 400 are popped up, when the driver operates the
two feet mode switch 650 to generate the two feet mode
signal, and pressurizes the pressure sensor 900 with the
driver’s foot to generate the pressure sensor signal, the
accelerator pedal apparatus 300 and the brake pedal appa-
ratus 400 are moved up to the location where the pressure
sensor signal 1s generated by the right foot 21 and the left
foot 22 and fixed thereto, respectively, and then, the accel-
crator pedal apparatus 300 and the brake pedal apparatus
400 are 1n the popped-up states of being operable by the
driver.

[0090] As described above, according to the foldable
pedal apparatus according to the present disclosure, 1t 1s
possible to allow the driver to comiortably take the rest in
the autonomous traveling situation, and furthermore, to
block the misoperation of the pedal in the autonomous
traveling situation to improve safety through the configura-
tion 1n which the accelerator pedal apparatus 300 and the
brake pedal apparatus 400 are moved to the right and left of
the dash panel 10 and hidden, respectively, and then, 1n the
hidden states of being inoperable by the driver in the
autonomous traveling situation, and the accelerator pedal
apparatus 300 and the brake pedal apparatus 400 are moved
to be gathered to the center of the dash panel 10 and
exposed, respectively, and then, in the popped-up states of
being operable by the driver 1n the manual driving mode.

[0091] Further, according to the foldable pedal apparatus
for the vehicle according to the present disclosure, 1t 1s
possible to reduce the number of parts, save the cost, and
largely reduce the size of the appearance compared to the
rotary foldable structure through the configuration in which
the accelerator pedal apparatus 300 and the brake pedal
apparatus 400 are horizontally slid and moved with respect
to the dash panel 10 to be hidden and popped-up, respec-
tively.

[0092] Further, according to the foldable pedal apparatus
for the vehicle, 1t 1s possible to allow the driver to comiort-
ably operate the accelerator pedal apparatus 300 as much as
possible, thereby improving operability through the configu-
ration capable of horizontally, finely adjusting the location
of the accelerator pedal apparatus 300 in the popped-up
state.

[0093] Further, according to the foldable pedal apparatus
for the vehicle according to the present disclosure, it 1s
possible to secure the vehicle interior space and the space of
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the engine room as much as possible through the configu-
ration capable of minimizing the hidden spaces of the
accelerator pedal apparatus 300 and the brake pedal appa-
ratus 400 1n the hidden state.

[0094] Further, according to the foldable pedal apparatus
for the vehicle according to the present disclosure, 1t 1s
possible to prevent the driver’s injury due to the accelerator
pedal apparatus 300 and the brake pedal apparatus 400 upon
occurrence of collision accidents as much as possible
through the configuration of forcibly moving the accelerator
pedal apparatus 300 and the brake pedal apparatus 400 to the
console side hidden space 710 at the right thereof and the
door side hidden space 720 at the left thereof to be in the
hidden states when large collision accidents by which the
airbags of the vehicle are operated occur.

[0095] While the present disclosure has been shown and
described with reference to the specific exemplary embodi-
ment, 1t will be apparent to those skilled 1n the art that the
present disclosure can be variously improved and modified
without departing from the technical spirit of the present
disclosure provided by the appended claims.

1. A foldable pedal apparatus for a vehicle comprising:

an accelerator pedal apparatus and a brake pedal appara-
tus; and

a linear motor including:

a stator coupled to a vertical part of a dash panel, the stator
extending horizontally and serving as a guide for
guiding movement; and

an accelerator pedal mover and a brake pedal mover
coupled to the stator and horizontally movable along
the stator when a current 1s applied to the stator,

wherein the accelerator pedal apparatus and the brake
pedal apparatus are coupled to and horizontally mov-
able with the accelerator and brake pedal movers,
respectively.

2. The foldable pedal apparatus of claim 1,

wherein the accelerator pedal mover and the brake pedal
mover are configured to independently operate.

3. The foldable pedal apparatus of claim 1,

wherein, when the accelerator pedal apparatus and the
brake pedal apparatus are moved towards first and
second sides, away from each other, along the stator,
respectively, and spaced apart from each other as far as
possible within a predetermined movable range thereof,
the accelerator pedal apparatus and the brake pedal
apparatus are in hidden states 1n which a driver cannot
operate the accelerator pedal apparatus and the brake
pedal apparatus, respectively.

4. The foldable pedal apparatus of claim 3,

wherein, when the accelerator pedal apparatus and the
brake pedal apparatus are moved towards the second
and first sides, towards each other, along the stator,
respectively, and gathered to be closer to each other, the
accelerator pedal apparatus and the brake pedal appa-
ratus are in popped-up states 1n which the driver can
operate the accelerator pedal apparatus and the brake
pedal apparatus, respectively.

5. The foldable pedal apparatus of claim 1,

wherein each of the accelerator pedal apparatus and the
brake pedal apparatus comprises: a pedal housing
coupled to a respective one of the accelerator and brake
pedal movers;

a pedal arm having an upper end rotatably coupled to the
pedal housing and a lower end coupled to a pedal pad;
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a permanent magnet coupled to an upper portion of the
pedal arm; and

a printed circuit board (PCB) fixed to the pedal housing to
face the permanent magnet, and generating a pedal
function-related signal through a change 1n magnetic
flux depending upon a change in location of the per-
manent magnet upon rotation of the pedal arm.

6. The foldable pedal apparatus of claim 5,

wherein the pedal arm of the accelerator pedal apparatus
and the pedal arm of the brake pedal apparatus have
upper sides, connected to the respective pedal housings,
bent outwardly 1n opposite directions, and installed to
be symmetrical to each other 1n a lateral direction.

7. The foldable pedal apparatus of claim 4,

wherein, when an autonomous traveling mode signal 1s
generated 1n the popped-up states of the accelerator
pedal apparatus and the brake pedal apparatus, the
accelerator pedal apparatus and the brake pedal appa-
ratus are moved to and located 1n a console side hidden
space at the first side and a door side hidden space at the
second side, respectively, and then, the accelerator
pedal apparatus and the brake pedal apparatus are in the
hidden states of being mmoperable by the dniver.

8. The foldable pedal apparatus of claim 4,

wherein, when a manual driving mode signal 1s generated
in the hidden states of the accelerator pedal apparatus
and the brake pedal apparatus, the accelerator pedal
apparatus and the brake pedal apparatus are moved
towards the second side and the first side, toward each
other, up to pre-memorized locations and fixed thereto,
respectively, and then, the accelerator pedal apparatus
and the brake pedal apparatus are in the popped-up
states of being operable by the driver.

9. The foldable pedal apparatus of claim 4, further com-
prising: a pressure sensor coupled to a horizontal part of the
dash panel,

wherein, when a manual driving mode signal and a
pressure sensor signal are generated 1n the hidden states
of the accelerator pedal apparatus and the brake pedal
apparatus, the brake pedal apparatus 1s moved towards
the first side up to a location, where the pressure sensor
signal 1s generated, and fixed thereto, and the accelera-
tor pedal apparatus 1s moved towards the second side
up to a location spaced apart from the brake pedal
apparatus by a certain distance and fixed thereto, and
then, the accelerator pedal apparatus and the brake
pedal apparatus are in the popped-up states of being
operable by the dniver.

10. The foldable pedal apparatus of claim 9,

wherein the pressure sensor signal 1s generated when the
driver depresses the horizontal part of the dash panel
with a foot to apply a load of a certain level or more to
the pressure sensor.

11. The foldable pedal apparatus of claim 9,

wherein, when the manual driving mode signal 1s not
generated and only the pressure sensor signal 15 gen-
crated 1n the popped-up state or the hidden state of the
brake pedal apparatus, the brake pedal apparatus 1s not
moved to the location where the pressure sensor signal
1s generated and maintains a current location.

12. The foldable pedal apparatus of claim 4,

wherein, when the driver operates a fine adjustment
switch 1n the popped-up state of the accelerator pedal
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15. The foldable pedal apparatus of claim 4, further
comprising: a pressure sensor coupled to a horizontal part of

the dash panel,
wherein, when a two feet mode signal and a pressure

sensor signal are generated in the popped-up states of

apparatus, the accelerator pedal apparatus 1s adjusted to
be moved towards the first side or the second side.

13. The foldable pedal apparatus of claim 4,

wherein, when the driver operates a one pedal mode

switch 1n the popped-up states of the accelerator pedal
apparatus and the brake pedal apparatus, the brake
pedal apparatus 1s moved to a door side hidden space at
the second side, and then, 1s in the hidden state of being
inoperable by the dniver, and the accelerator pedal
apparatus 1s moved to a pre-memorized location and
fixed thereto, and then, 1s in the popped-up state of

the accelerator pedal apparatus and the brake pedal
apparatus, the accelerator pedal apparatus and the brake
pedal apparatus are moved up to locations where the
pressure sensor signal 1s generated by a right foot and
a left foot and fixed thereto, respectively, and then, the
accelerator pedal apparatus and the brake pedal appa-
ratus are in the popped-states of being operable by the
driver.

being operable by the driver. 16. The foldable pedal apparatus of claim 3,

wherein, when a collision signal for operating airbags of
the vehicle 1s generated, the accelerator pedal apparatus
and the brake pedal apparatus are moved to and located

14. The foldable pedal apparatus of claim 4,

wherein, when the driver operates a two feet mode switch

in the popped-up states of the accelerator pedal appa-
ratus and the brake pedal apparatus, the accelerator
pedal apparatus and the brake pedal apparatus are
moved towards the second side and the first side up to
pre-memorized locations and fixed thereto, respec-
tively, and then, the accelerator pedal apparatus and the
brake pedal apparatus are in the popped-up states of
being operable by the driver.

in a console side hidden space at the first side and a
door side hidden space at the second side, respectively,
and then, the accelerator pedal apparatus and the brake
pedal apparatus are 1n the lidden states of being
inoperable by the dniver, thereby preventing the driv-
er’s injury due to the accelerator pedal apparatus and
the brake pedal apparatus upon collision accidents.
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