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Description
DISPLAY SYSTEM EQUIPPED WITH UNTWISTING
FUNCTION AND RETURN FUNCTION FOR UNFOLDING

STATE
Technical Field

The present invention relates to a vehicle display system having both an untwisting
function and a position restoring function, which includes one or more clutch means
for causing connection members which are connected to a display panel to run idle
over the rotational shafts of drive means when a force that is greater than that
necessary for folding and unfolding the display panel is applied, and which includes a
position detecting means for detecting whether the display panel has been displaced
from a preset unfolding position, thus restoring the displaced display panel to the
preset unfolding position by causing a microcontroller to operate the drive means in
response to a received detection signal, and which can automatically lock or unlock the
main body to or from the display panel in the display folding mode or in the display
unfolding mode, and which can automatically fold the display panel in response to
various basic signals, and which can prevent the display panel from being lowered
rapidly due to its own weight when the display panel is unfolded and can facilitate the
upward rotation of the display panel in conjunction with the operation of the drive
means when the display panel is folded, and which can prevent noise from being
generated by applying to the drive means a voltage that is lower than the voltage rating

of the drive means.

Background Art

Generally, a vehicle display system is mounted on the ceiling of a vehicle in order to
provide various kinds of media information to passengers. Such a vehicle display
system includes a locking means which is mounted in a main body to lock or unlock a
display panel. As an example of such a locking means, a cover panel locking device
which enables the cover panel of a notebook computer to be slightly unfolded when the
cover panel is unlocked is disclosed in Korean Unexamined Pat. No.
10-2002-0059967, entitled “Cover panel locking device for notebook computers.”
However, the disclosed device is based on the method of unlocking the cover panel in
only a one-touch manner. Accordingly, in the case where the device is applied to a
vehicle display system having a large size, a traffic accident may result from being
unfolded directly by a driver.

Meanwhile, rather than being in the unfolded state, the vehicle display system is

normally in the folded state. That is, the display panel, which is normally held in the
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main body of the vehicle display system, is unfolded from the main body only when
the vehicle display system is put into operation.

As an example of a technology for unfolding a display panel from a main body, a
mounting device for securely mounting a large-sized Liquid Crystal Display (LCD)
monitor to a vehicle, such as a coach, and holding it is disclosed in Korean Pat. No.
10-0423301, entitled “Device for mounting a vehicle LCD monitor.” However, the
disclosed device is problematic in that the unfolding angle of the monitor which is
mounted to a large-sized vehicle such as a coach, may be changed due to contact being
made therewith when passengers get in or out of the vehicle.

Furthermore, in order to drive the large-sized LCD monitor, two drive means are
mounted to the respective ends of the rotation portion of the device. In this case, a
twisting of the display monitor is caused due to a minute difference between the

number of rotations of drive motors, which constitute the two drive means.
Disclosure of Invention

Technical Problem

Accordingly, an object of the present invention is to provide a vehicle display
system, which includes one or more clutch means, each comprising spring washers,
which is configured to press a corresponding connection member in one direction so as
to prevent the corresponding connection member from running idle due to the diameter
of the coupling hole of the corresponding connection member, which is greater than
the external diameter of a corresponding rotational shaft, and a lubrication washer,
which is configured to have high-viscosity lubricant holding grooves to adjust the
frictional resistance of the corresponding connection member, thus preventing a
display panel from twisting.

Another object of the present invention is to provide a vehicle display system, which
can detect whether the display panel has been displaced from a preset unfolding
position using a position detecting means, and which can cause the display panel to be
restored to its original position under the control of the microcontroller that operates
the drive means in response to a detection signal received from the position detecting
means.

A further object of the present invention is to provide a vehicle display system,
which includes a locking means to automatically lock or unlock the display panel.

Yet another object of the present invention is to provide a vehicle display system
which enables electric motors, constituting the drive means, to receive a voltage that is
lower than the voltage rating of each motor, thus preventing noise from being

generated by the drive means.

Technical Solution
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In order to accomplish the above objects, the present invention provides a vehicle
display system having both an untwisting function and a position restoring function,
including: a main body mounted on the ceiling of a vehicle; a display panel coupled to
the main body so as to be rotated; one or more drive means for rotating two connection
members connected to respective ends of the display panel; a microcontroller for
controlling the drive means, and operating the drive means so that the display panel is
unfolded when receiving basic signals, which are generated by the supply of power, a
playback operation, and the insertion of a recording medium; one or more clutch
means, each comprising: spring washers, each of which is configured to press a cor-
responding connection member in one direction so as to prevent the corresponding
connection member from running idle due to the diameter of a coupling hole of the
corresponding connection member, which is greater than the external diameter of a
corresponding rotational shaft provided in a corresponding drive means; and a lu-
brication washer, which is configured to have high-viscosity lubricant holding grooves
to adjust the frictional resistance of the corresponding connection member and which is
fastened to the corresponding rotational shaft so as not to be rotated; wherein each of
the clutch means is interposed between the corresponding connection member and the
rotational shaft of the corresponding drive means, and causes the corresponding
connection member to run idle over the corresponding rotational shaft when a force
that is greater than that necessary for unfolding or folding the display panel is applied;
and windup springs, each of which is mounted to the corresponding rotational shaft
that connects the main body with the display panel and is wound when the display
panel is unfolded.

Furthermore, the vehicle display system may further includes a position detecting
means for detecting whether the display panel has been displaced from a preset
unfolding position. In the vehicle display system, the microcontroller may cause the
display panel to be restored to its original position by operating the drive means in
response to a detection signal received from the position detecting means.

Furthermore, the vehicle display system may further includes a locking means
including a locker, which is configured to lock the display panel, and an actuating
member, which is configured to actuate the locker so as to pull back and unlock the
locker in response to a signal received from the microcontroller in the unfolding mode,
to pull back the locker in response to a signal received from the microcontroller when
the display panel is rotated to a predetermined angle in the folding mode, and to lock
the locker when the display panel has been completely unfolded.

Meanwhile, each of the drive means is constructed using an electric motor. The

electric motor receives a voltage that is lower than the voltage rating thereof.
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Advantageous Effects

The vehicle display system having both an untwisting function and a position
restoring function according to the present invention has the following effects.

First, the present invention includes one or more clutch means, thus solving the
problem of a minute twisting of the display panel, which is caused by two drive means
when the display panel is unfolded from or folded to the main body. In addition, the
present invention enables the manual folding and unfolding of the display panel.

Second, the microcontroller automatically controls the drive means in response to
received basic signals, so that the display panel can be automatically folded and
unfolded.

Third, the windup springs are mounted to the respective rotational shafts that connect
the main body with the display panel, so that the display panel can be prevented from
being lowered rapidly due to its own weight or the shaking of a vehicle when the
display panel is unfolded, and the folding operation of the display panel in conjunction
with the operation of the drive means can also be facilitated when the display panel is
being folded.

Fourth, the present invention detects whether the display panel has been displaced
from the preset unfolding position using the position detecting means, and causes the
display panel to be restored to its original position under the control of the micro-
controller which operates the drive means in response to a detection signal received
from the position detecting means, so that it is not necessary for a driver to manually
manipulate the display panel during driving, and thus a safety accident can be
prevented from occurring.

Fifth, a voltage that is lower than the voltage rating of each motor, that is, a half
voltage, is applied to the electric motors, which constitute the drive means, so that
noise can be prevented from being generated.

Brief Description of the Drawings

FIG. 1 is a perspective view showing a vehicle display system according to the
present invention;

FIG. 2 is a perspective view showing the state in which the vehicle display system
according to the present invention is mounted on the ceiling of a vehicle;

FIG. 3 is a plan view of the vehicle display system according to the present
invention;

FIG. 4 is a side view of the vehicle display system according to the present invention;

FIG. 5 is a disassembled perspective view showing the drive and clutch means of the
vehicle display system according to the present invention;

FIG. 6 is an assembled plan view showing the drive and clutch means of the vehicle
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display system according to the present invention;

FIG. 7 is an assembled plan view showing the windup spring of the vehicle display
system according to the present invention; and

FIG. 8 is a block diagram of the vehicle display system according to the present
invention.

<Description of characters of principal elements>

10: main body 11: mounting space

15: folded-state detecting sensor

16: completely-unfolded-state detecting sensor

20: display panel 21: locking recess

30: drive means 31: electric motor

32: driver gear 33 and 34: reduction gear

35: rotational shaft 36: connection member

40: position detecting means

50: microcontroller CM: clutch means

37: space washer 38: spring washer

39: lubrication washer L: locking means

12: locker 13: actuating member

14: elastic spring S: windup spring
Best Mode for Carrying Out the Invention

The present invention is described in detail with reference to the accompanying
drawings below.

FIG. 1 is a perspective view showing a vehicle display system according to the
present invention, FIG. 2 is a perspective view showing the state in which the vehicle
display system according to the present invention is mounted on the ceiling of a
vehicle, FIG. 3 is a plan view of the vehicle display system according to the present
invention, FIG. 4 is a side view of the vehicle display system according to the present
invention, FIG. 5 is a disassembled perspective view showing the drive and clutch
means of the vehicle display system according to the present invention, FIG. 6 is an
assembled plan view showing the drive and clutch means of the vehicle display system
according to the present invention, FIG. 7 is an assembled plan view showing the
windup spring of the vehicle display system according to the present invention, and
FIG. 8 is a block diagram of the vehicle display system according to the present
invention.

As shown in FIGS. 1 to 8, the vehicle display system having both an untwisting
function and a position restoring function according to the present invention includes a

main body 10, a display panel 20, one or more drive means 30, a position detecting
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means 40, one or more clutch means CM, and a microcontroller 50. The components,
the coupling relationships therebetween, and the operation thereof are described below.

The main body 10 is mounted on the ceiling C of a vehicle as shown in FIG. 2. In the
present invention, a description of the main body 10, which is overturned as shown in
FIG. 1, will be made below.

A mounting space 11 is formed in the upper portion of the main body 10 to hold the
display panel 20. The one or more drive means 30, the position detecting means 40 and
the microcontroller 50 are mounted in the main body 10.

Furthermore, in the mounting space 11, two recesses 12d are formed in the upper
surface of the main body 10 at respective locations opposite the locking recesses 21 of
the display panel 20, which will be described later.

The locking parts 12a protrude through the recesses 12d and are provided in a locker
12. A locking means L is provided in the main body 10. The locking means includes
an actuating member 13 which is connected to one end of the locker 12.

The actuating member 13 is driven by the microcontroller 50, thus bi-directionally
moving the locker 12.

In this case, in the present invention, the actuating member 13 is constructed using a
solenoid valve.

Accordingly, the locking parts 12a of the locker 12 can be locked to or unlocked
from the locking recesses 21 of the display panel 20.

In the unfolding mode, the microcontroller 50 applies a signal to the actuating
member 13 so that the locker 12 can be pulled back and unlocked. In the folding mode,
when the display panel 20 is rotated to a predetermined angle, the microcontroller 50
applying a signal to the actuating member 13 so that the locker 12 can be pulled back.
Subsequently, when the display panel 20 has been completely unfolded, the locker 12
is locked.

Furthermore, guide recesses 12b are formed in the locker 12a so as to guide the
motion of the locker 12. Fastening screws 12c¢ are provided so as to be inserted into the
respective guide recesses 12b and be fastened to the main body 10.

Meanwhile, an elastic spring 14 is provided so as to generate an elastic force in the
direction in which the display panel 20 is locked by the locker 12, that is, in the
direction in which the locking parts 12a of the locker 12 are locked to the locking
recesses 21 of the display panel 20. To this end, the elastic spring 14 is configured such
that one end thereof is fastened to the main body 10 and such that the other end thereof
is fastened to the other end of the locker 12.

Furthermore, a folded-state detecting sensor 15 is provided in the mounting space 11
so as to detect one end of the display panel 20 when the display panel 20 is folded. In

the present invention, the folded-state detecting sensor 15 is constructed using a limit
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switch. Furthermore, a completely-unfolded-state detecting sensor 16 is provided in the
main body 10 so as to detect whether the display panel 20 has been completely
unfolded from the main body 10, that is, whether the display panel 20 has been rotated
to a rotational limit angle, which is set at the onset of manufacturing.

Furthermore, in the present invention, the completely-unfolded-state detecting sensor
16 is constructed using a magnetic sensor. Furthermore, a magnet is inserted into the
outer surface of the rotation portion of the display panel 20. Accordingly, the
completely-unfolded-state detecting sensor 16 which is mounted in the main body 10
can detect whether the display panel 20 has been completely unfolded (whether the
display panel 20 has been rotated to the rotational limit angle).

The display panel 20 is coupled to the main body 10 so as to be rotated. The display
panel 20 is rotated into the mounting space 11 of the main body 10 and is held therein.
The locking recesses 21, into which the locking parts 12a of the locker 12 are inserted
and are thus locked or unlocked, are provided at the respective locations opposite the
recesses 12d of the main body 10.

The drive means 30 function to unfold and fold the display panel 20. To this end,
each of the drive means 30 includes an electric motor 31 having a drive shaft 31a, a
driver gear 32 which is rotatably mounted to the drive shaft 31a of the electric motor
31, reduction gears 33 and 34 which are engaged with the driver gear 32, a rotational
shaft 35 having a driven gear 35a engaged with the reduction gear 34, and a connection
member 36 which is configured to have a coupling hole 36a, the diameter of which is
greater than the external diameter of the rotational shaft 35, so as to run idle over the
rotational shaft 35.

The connection members 36 are connected to the display panel 20. A voltage that is
lower than the voltage rating of each motor (that is, a voltage that is half of the rated
voltage) is applied to the electric motors 31 which constitute the drive means 30, and
thus an effect of remarkably reducing the noise that is generated by the electric motor
31, as compared to that generated when the rated voltage is applied, can be achieved.

The clutch means CM function to cause the connection members 36 to run idle over
the respective rotational shafts 35 when a force that is greater than that necessary for
unfolding or folding the display panel 20 is applied. Each of the clutch means CM
includes a plurality of space washers 37, a plurality of spring washers 38, and a lu-
brication washer 39.

The rotational shafts 35 are inserted into respective coupling holes 36a of the
connection member 36. The space washers 37 are fitted around a corresponding
rotational shaft 35 and are located inside and outside a corresponding connection
member 36 so as to ensure space.

The spring washers 38 are inserted into the corresponding rotational shaft 35 and are
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arranged so as to be in close contact with the last space washer 37. In this case, each of
the spring washers 38 has a concave shape on one side thereof so as to have an elastic
force. These concave spring washers 38 are alternately inserted into the corresponding
rotational shaft 35 and arranged.

Here, the term ‘alternately’ means that the concave portions of the spring washers 38
are alternately arranged with each other when the spring washers 38 are arranged.

In the present invention, three spring washers 38 are alternately arranged. In this
case, the three spring washers 38 are arranged such that the concave portion of the last
spring washer 38 is oriented towards the outside.

Accordingly, a space is formed between the concave portion of the last spring washer
38 and the lubrication washer 39, which will be described below.

Meanwhile, the lubrication washer 39 is fitted around the rotational shaft 35 to be in
close contact with the last spring washer 38. The lubrication washer 39 has holding
grooves 39a, in which high-viscosity lubricant is charged.

Accordingly, the frictional resistance between the holding grooves 39a of the lu-
brication washer 39 and the last spring washer 38, that is, the frictional resistance
between the holding grooves 39a of the lubrication washer 39 and the spring washer 38
that is in contact with the lubrication washer 39, can be adjusted by the high-viscosity
lubricant. The technical description of the adjustment of the frictional resistance will
be described in detail below.

The space washers 37 and the spring washers 38 are formed to have internal
diameters greater than the external diameter of the rotational shaft 35, so that they can
run idle over the rotational shaft 35.

Furthermore, the lubrication washer 39 has a fastening hole 39b having a shape that
corresponds to that of the section of the rotational shaft 35, so that it can be fastened to
the rotational shaft 35.

A fastening nut N, which is the last component of each of the clutch means CM, is
threadedly coupled to the end of the rotational shaft 35 so as to prevent the lubrication
washer 39 from being removed. In order to enable the threaded coupling of the
fastening nut N, a thread is formed on the end of the rotational shaft 35.

Meanwhile, referring to FIG. 7, windup springs S are mounted to the respective
rotational shafts 35 that connect the main body 10 with the display panel 20. The
windup springs S are wound when the display panel 20 is unfolded.

The windup springs S facilitate the rotation of the display panel 20 that is unfolded or
folded by the drive means 30. Furthermore, the windup springs S function to prevent
the backlash of the gears from occurring.

In greater detail, the windup springs S prevent the display panel 20 from being
lowered rapidly due to its own weight in the unfolding mode, and facilitate the folding
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of the display panel 20 in conjunction with the operation of the drive means 30 in the
folding mode.

Meanwhile, referring to FIG. 6, anti-rotation protrusions G1 and 36b are provided on
a gear body G, which surrounds the gears 32, 33, 34 and 35a, and on the connection
member 36, respectively. The angle between the position from which the connection
member 36 starts to be rotated with respect to the rotational shaft 35 and the position at
which the anti-rotation protrusions G1 and 36b come into contact with each other
corresponds to the rotation angle of the display panel 20 from the main body 10, and
thus the rotation angle of the display panel 20 can be adjusted.

Referring to FIG. 4, in addition to the anti-rotation protrusions G1 and 36b, the
completely-unfolded-state detecting sensor 16 is used as a means for adjusting the
angle at which the display panel 20 is completely unfolded from the main body 10.
When the rotating display panel 20 reaches a rotation step protrusion (not shown) in
which the completely-unfolded-state detecting sensor 16 is located, the folding of the
display panel 20 is interrupted.

Referring to FIG. 4, the position detecting means 40 functions to detect whether the
display panel 20 has been displaced from a preset unfolding position. When the display
panel 20 reaches the preset unfolding position by rotating from the main body 10
according to a preset unfolding angle, the position detecting means 40 detects that the
display panel 20 has reached the preset unfolding position and transmits a detection
signal to the microcontroller 50.

For example, in the case where the unfolding angle is set to 90°, a sensor is mounted
in the main body 10 at the location of the display panel 20, which is unfolded 90°from
the main body 10, so that a detection signal generated by the mounted sensor can be
transmitted to the microcontroller 50.

Accordingly, if the display panel 20 is displaced from the preset unfolding position,
that is, if the display panel 20 moves due to a sudden starting or stopping of a vehicle
or an external impact (caused by a passenger or driver), the position detecting means
40 transmits a detection signal to the microcontroller 50, and thus the microcontroller
50 causes the display panel 20 to be restored to the preset unfolding position by
operating the drive means 30.

In greater detail, when the display panel 20 is rotated to the preset unfolding angle in
response to the operation of the drive means 30 and when the rotating display panel 20
reaches the preset unfolding position, the microcontroller 50 receives a detection signal
from the position detecting means 40 and interrupts the operation of the drive means
30.

When the microcontroller 50 receives basic signals which are generated by the

supply of power, a playback operation, and the insertion of a recording medium, the
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microcontroller 50 causes the display panel 20 to be unfolded by operating the drive
means 30. Furthermore, when the signaling of a basic signal is interrupted, the micro-
controller 50 causes the unfolded display panel 20 to be folded by operating the drive
means 30.

The operation of the vehicle display system having both an untwisting function and a
position restoring function according to the present invention is described below.

When a basic signal, which is generated by the supply of power, a playback
operation, or the insertion of a recording medium, is received from the main body 10,
which is mounted on the ceiling C of a vehicle, the microcontroller 50 causes the
display panel 20 to be unfolded by operating the drive means 30.

That is, when a basic signal is applied to the microcontroller 50, the actuating
member 13 of the locking means L is driven by the microcontroller 50, and thus the
locking parts 12a of the locker 12 is released from the locking recesses 21 of the
display panel 20. In this case, the electric motors 31 of the drive means 30 are driven
by the microcontroller 50, so that the driver gear 32, the reduction gears 33 and 34, and
the driven gear 35a, which are mounted to each drive shaft 31a, are rotated, and thus
the rotational shaft 35 integrated with the driven gear 35a is also rotated.

Subsequently, in the spring washers 38 and the lubrication washer 39, which are
arranged along each rotational shaft 35, and in the corresponding fastening nut N, the
spring washers 38 generate elasticity by the appropriate tightening force of the cor-
responding fastening nut N, and thus the coupling portions between the space washers
37 and the connection member 36 become pressed. Accordingly, the connection
member 36 is rotated in conjunction with the rotation of the rotational shaft 35, and
thus the display panel 20 connected to the connection member 36 is unfolded.

Meanwhile, the display panel 20 is rotated to the preset unfolding angle.

For example, in the case where the preset unfolding angle is 90°, a setting is
performed (the microcontroller 50 operates the electric motors 31 until the display
panel 20 is rotated to the preset unfolding angle of 90°) in consideration of the number
of rotations/second of the electric motors 31 of the drive means 30. In this manner, the
electric motors 31 are driven according to the preset number of rotations/second, and
thus the display panel 20 can be rotated to the preset unfolding angle.

Furthermore, for example, in the case where the display panel 20 has been
completely unfolded in conjunction with the electric motors 31 of the drive means 30
and the connection members 36 under the control of the microcontroller 30, the
completely unfolded display panel 20 is detected by the completely-unfolded-state
detecting sensor 16 of the main body 10. Subsequently, the microcontroller 50 that has
received a detection signal interrupts the operation of the electric motors 31 of the
drive means 30 (refer to FIG. 4).
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For example, when the anti-rotation protrusion 36b of each connection member 36 is
rotated from an initial position (that is, from a folding position) due to the unfolding of
the display panel 20 and then reaches the anti-rotation protrusion G1 of each gear body
G, the lubrication washer 39 and the spring washers 38, which are fastened to each
rotational shaft 35, run idle, and thus the rotation of the connection members 36 is
prevented. That is, a clutch function is performed (refer to FIG. 6).

The windup spring S, which is connected between each connection member 36 and
each gear body G, prevents the display panel 20 from being lowered rapidly due to its
own weight when the display panel 20 is unfolded, and facilitates the upward rotation
of the display panel 20 in conjunction with the operation of the electric motors 31
when the display panel 20 is folded (refer to FIG. 7).

When the display panel 20 unfolded by the preset angle (90°) is displaced from the
preset unfolding position due to an external impact, the microcontroller 50 receives a
detection signal from the position detecting means 40, and causes the display panel 20
to be restored to its original position, that is, the preset unfolding position, by operating
the electric motors 31 of the drive means 30 (refer to FIG. 4).

When the supply of power to the main body 10 is interrupted, the display panel 20
can be manually unfolded or folded using the clutch means CM according to the
present invention.

Meanwhile, when a button (not shown) is pushed or when the signaling of a basic
signal is interrupted, the display panel 20 is automatically folded.

In greater detail, the display panel 20 is rotated in conjunction with the operation of
the electric motors 31 of the drive means 30 under the control of the microcontroller
50. The rotating display panel 20 is detected by the folded-state detecting sensor 15 of
the main body 10. The microcontroller 50, which has received a detection signal,
interrupts the operation of the drive means 30 and, at the same time, operates the
actuating member 13 of the locking means L so that the locking parts 12a of the locker
12 can be locked.

In other words, the actuating member 13 is operated in advance at a position before
the display panel 20, which is folded by the drive means 30, reaches the folded-state
detecting sensor 15 (which is set in consideration of the number of rotations of each
electric motor 31 using a timer), and thus the locking parts 12a of the locker 12 are
locked.

When the display panel 20 reaches the folded-state detecting sensor 15, the actuating
member 13 is simultaneously operated, and thus the locking parts 12a of the locker 12
are caught and locked to the locking recesses 21 of the display panel 20.

Furthermore, in the case where the display panel 20 is manually folded in the state in

which the supply of power to the main body 10 is interrupted, the locking parts 12a of
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the locker 12, which always generate elasticity in the locking direction due to the
elastic spring 14 of the locking means L, are brought into contact with the locking
recesses 21 of the display panel 20, are pulled back, and are locked by the elastic
spring 14.

Meanwhile, a minute difference between the number of rotations of the electric
motors 31 of the drive means 30, which are mounted to the respective ends of the
rotation portion of the device, can be removed. That is, even if a twisting of the display
panel 20 occurs due to a minute difference between the number of rotations of the two
electric motors 31, the connection members 36 run idle with respect to the rotational

shafts 35 by the clutch means CM. Accordingly, the twisting problem can be solved.
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Claims

A vehicle display system having both an untwisting function and a position
restoring function, comprising:

a main body mounted on a ceiling of a vehicle;

a display panel coupled to the main body so as to be rotated;

one or more drive means for rotating two connection members connected to
respective ends of the display panel;

a microcontroller for controlling the drive means, and operating the drive means
so that the display panel is unfolded when receiving basic signals, which are
generated by supply of power, a playback operation, and insertion of a recording
medium;

one or more clutch means, each comprising: spring washers, each of which is
configured to press a corresponding connection member in one direction so as to
prevent the corresponding connection member from running idle due to a
diameter of a coupling hole of the corresponding connection member, which is
greater than an external diameter of a corresponding rotational shaft provided in
a corresponding drive means; and a lubrication washer, which is configured to
have high-viscosity lubricant holding grooves to adjust frictional resistance of
the corresponding connection member and which is fastened to the cor-
responding rotational shaft so as not to be rotated; wherein each of the clutch
means is interposed between the corresponding connection member and the
rotational shaft of the corresponding drive means, and causes the corresponding
connection member to run idle over the corresponding rotational shaft when a
force that is greater than that necessary for unfolding or folding the display panel
is applied; and

windup springs, each of which is mounted to the corresponding rotational shaft
that connects the main body with the display panel and is wound when the
display panel is unfolded.

The vehicle display system according to claim 1, further comprising:

position detecting means for detecting whether the display panel has been
displaced from a preset unfolding position,

wherein the microcontroller causes the display panel to be restored to its original
position by operating the drive means in response to a detection signal received
from the position detecting means.

The vehicle display system according to claim 1, further comprising:

locking means comprising a locker, which is configured to lock the display

panel, and an actuating member, which is configured to actuate the locker so as
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to pull back and unlock the locker in response to a signal received from the mi-
crocontroller in an unfolding mode, to pull back the locker in response to a signal
received from the microcontroller when the display panel is rotated to a pre-
determined angle in a folding mode, and to lock the locker when the display
panel has been completely unfolded.

The vehicle display system according to any one of claims 1 to 3, wherein each
of the drive means is constructed using an electric motor, the electric motor

receiving a voltage that is lower than a voltage rating thereof.
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[Fig. 1]
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[Fig. 4]
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[Fig. 5]

[30 : 31(31a), 32, 33, 34, 35(35a), 36(36a}]
[CM : 37, 38, 39]
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