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Description

SCREEN APPARATUS FOR VEHICLE
Technical Field

The present invention relates, in general, to screen apparatuses for vehicles and,
more particularly, to a screen apparatus for a vehicle which can absorb vibrations
generated in multiple directions when the vehicle travels, thus preventing a screen
from undesirably moving.

Background Art

Recently, in order to provide comfort and pleasant to traveling passengers,
televisions or various kinds of disk players are installed in various kinds of vehicles
such that the passengers can watch images while traveling.

For example, disk players are typically provided in automobiles such that
passengers can watch images and listen to music. As another example, in large buses,
televisions or disk players are provided on the ceilings at positions adjacent to driver's
seats such that passengers can watch images and listen to music.

However, in the case of the automobiles or the large buses, there is a restriction that
it is difficult to use relatively large screens to watch images, for example, movies.

On the other hand, in the case of railway trains, because the above restriction is
overcome, relatively large screens and projection devices, such as projectors, which
project images onto the screens, can be installed in the passenger cars, thus passengers
can enjoy movies or the like while traveling without any sense of boredom.

Meanwhile, in such railway trains, to prevent the screens from vibrating due to
movement of the railway trains, vibration absorbing pads made of rubber or silicone
are interposed between the screens and the ceilings of the railway trains.

However, in the case of such a vibration absorbing structure, according to the con-
ventional technique, because the vibration absorbing pad is made of rubber or silicone,
there is a problem in that the vibration absorbing pad may not be able to conduct its
intended function due to the hardening of material or other reasons with the passage of
time.

In an effort to overcome the problems experienced with the conventional technique,
the applicant of the present invention developed a screen apparatus for a vehicle which
includes a vibration absorbing unit provided with elastic wires between a screen and
the ceiling of the vehicle and is constructed such that, when the screen is in an
operation position or a storage position, the screen can be firmly supported by a

support frame having the vibration absorption unit.

Disclosure of Invention
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Technical Problem

Accordingly, the present invention has been made keeping in mind the above
problems occurring in the prior art, and an object of the present invention is to provide
a screen apparatus for a vehicle which can absorb vibrations transmitted to a screen in
multiple directions, thus preventing the screen from undesirably moving, so that a user
can comfortably watch images.

Technical Solution

In order to accomplish the above object, the present invention provides a screen
apparatus for a vehicle, including: a screen for displaying an image thereon; a support
frame supporting the screen such that the screen is rotatable between an operation
position, at which the screen is perpendicular to a ceiling surface of the vehicle to
display the image thereon, and a storage position, at which the screen is parallel to the
ceiling surface of the vehicle; and a vibration absorbing unit provided between the
support frame and the ceiling surface of the vehicle, the vibration absorbing unit
having a plurality of elastic wires to absorb vibrations transmitted in multiple
directions from the vehicle to the support frame.

Preferably, the vibration absorbing unit may include: a first mounting block
fastened to the support frame; a second mounting block fastened to the ceiling surface
of the vehicle; and the plurality of elastic wires elastically coupling the first mounting
block and the second mounting block to each other, each of the plurality of elastic
wires having an arc shape.

Furthermore, the support frame may include: a pair of screen support members
placed parallel to each other and rotatably supporting respective opposite edges of the
screen; and a connection member connecting the screen support members to each
other, the connection member being coupled to the ceiling surface of the vehicle.

In addition, the screen apparatus for the vehicle may further include: a hinge shaft
rotatably coupling the screen to the support frame; a guide rail provided on each of the
opposite edges of the screen; a movable roller unit having a roller so as to be re-
ciprocable along the guide rail; and a link rotatably coupled at a first end thereof to the
support frame and rotatably coupled at a second end thereof to the movable roller unit,
so that the link restricts rotation of the screen.

As well, the screen apparatus for the vehicle may further include: a pair of locking
units provided in each of the guide rails on respective opposite sides of the movable
roller unit, with a locking hook extending from each of the locking units towards the
movable roller unit; and a pair of locking holes formed in respective opposite ends of
the movable roller unit, so that the locking hook of one locking unit, selected

depending on whether the screen is in the operation position or the storage position, is
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locked to the corresponding locking hole.

Moreover, the screen apparatus for the vehicle may further include a spring
provided in each of the locking units to provide elastic force to the locking hook of the
locking unit such that the locking hook maintains a state of being locked to the cor-
responding locking hole.

Preferably, the screen apparatus for the vehicle may further include a stopper to
restrict the rotation of the screen with respect to the support frame when the screen is
in the operation position or the storage position.

Furthermore, the stopper may include: a pair of balls provided in each of the guide
rails, with the corresponding screen support member disposed between the balls; and a
plurality of ball seating holes formed in each of the screen support members at pre-
determined positions corresponding to the operation position and the storage position

of the screen, so that the balls are removably seated into the ball seating holes.

Advantageous Effects

In the screen apparatus for a vehicle according to the present invention, a vibration
absorbing unit having a plurality of elastic wires is provided between the ceiling
surface of the vehicle and a support frame for supporting a screen, so that vibrations
transmitted from the ceiling of the vehicle in multiple directions are efficiently
absorbed by the elastic wires of the vibration absorbing unit. Therefore, the present
invention can prevent the screen from undesirably moving, thus making it possible for
a user to comfortably watch images.
Brief Description of the Drawings

FIG. 1 is a schematic view illustrating a screen apparatus used in a railway train,
according to a preferred embodiment of the present invention;

FIG. 2 is a perspective view showing the state of the screen apparatus when the
screen is in a storage position according to the present invention;

FIG. 3 is an enlarged view of a critical part of FIG. 2;

FIG. 4 is an enlarged front view of the critical part of FIG. 2;

FIG. 5 is a perspective view showing a critical part of a stopper of FIG. 4;

FIG. 6 is a perspective view showing the state of the screen apparatus when the
screen is in an operation position according to the present invention; and

FIG. 7 is an enlarged view of the critical part of FIG. 5, from which a link is
omitted.
Best Mode for Carrying Out the Invention

Hereinafter, a preferred embodiment of the present invention will be described in
detail with reference to the attached drawings.

In the following description, as one example of a vehicle, the case in which the
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screen apparatus of the present invention is applied to a railway train will be described.

FIG. 1 is a view schematically illustrating the screen apparatus of the present
invention used in a railway train.

As shown in the drawing, for the application of the present invention, the railway
train 1 has a screen 5, projection devices 7 and seats 9, which are arranged in directions
such that they face each other based on the screen.

The screen 5 is provided approximately in the middle of a ceiling surface 3 in the
railway train 1 and is constructed such that images can be projected onto both opposite
surfaces of the screen 5.

The projection devices 7 are mounted on the ceiling surface 3 of the railway train 1
on opposite sides of the screen 5 at positions spaced apart from the screen 5 by pre-
determined distances. The projection devices 7 serve to project stored images onto the
screen 5.

Here, preferably, the opposite projection devices 7 project the same image onto the
respective opposite surfaces of the screen 5, but the present invention is not limited to
this. In other words, the projection devices 7 may project different images onto the
respective opposite surfaces of the screen 5.

As such, the screen 5 is disposed at the medial position in the railway train 1, and
the seats 9 are arranged in the railway train 1 in directions facing each other at opposite
positions based on the screen 5.

Meanwhile, as shown in FIGS. 2 through 7, the screen 5 is supported by a support
frame 10 such that it is rotatable between an operation position, in which the screen 5
is perpendicular to the ceiling surface 3 of the railway train 1 for the display of an
image, and a storage position, at which the screen 5 is parallel to the ceiling surface 3
of the railway train 1.

The support frame 10 includes a pair of screen support members 11, which are
provided parallel to each other and rotatably support the opposite edges of the screen 5,
and a connection member 13, which connects the screen support members 11 to each
other and is coupled to the ceiling surface 3 of the railway train 1.

The support frame 10 and the screen 5 are rotatably coupled to each other by a
hinge shaft 17.

Furthermore, a guide rail 21, one surface of which is open, is provided on each of
the opposite edges of the screen 5.

A movable roller unit 23 is provided in each guide rail 21 such that it can re-
ciprocate along the guide rail 21. The movable roller unit 23 includes a pair of rollers
25, which conduct rolling movement, and a roller bracket 27, which rotatably supports
the rollers 25. The roller bracket 27 has on opposite ends thereof locking holes 29, to

which respective locking hooks 45, which will be explained later herein, are locked.
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The movable roller unit 23 is coupled to the support frame 10 through a link 31.

The link 31 has a bar shape and is rotatably coupled at the first end thereof to the
support frame 10 and is rotatably coupled at the second end thereof to the movable
roller unit 23.

Furthermore, two locking units are provided in each guide rail 21 on respective
opposite sides of the movable roller unit 23. Hereinafter, for convenience of de-
scription, the locking unit, which is disposed at the right position in the drawings, that
is, adjacent to the hinge shaft 17, will be called the first locking unit 41, and the
locking unit, which is disposed at the left position in the drawings, will be called the
second locking unit 43.

The locking hooks 45 protrude from the respective first and second locking units 41
and 43 towards the movable roller unit 23, so that each locking hook 45 is releasably
locked to the corresponding locking hole 29 of the movable roller unit 23. The locking
hooks 45 are rotatably coupled to the respective first and second locking units 41 and
43. Thus, the locking hook 45 of the first or second locking unit 41 or 43 is selectively
locked to the corresponding locking hook 45 depending on whether the screen 5 is in
the operation position or the storage position such that the movable roller unit 23 is se-
lectively locked to one of the locking units.

In addition, each locking unit 41, 43 includes a spring 47 for providing elastic force
to the corresponding locking hook 45. The spring 47 is provided between each locking
unit 41, 43 and the base surface of the guide rail 21. Thus, the spring 47 provides
elastic force to the locking hook 45 such that, when the locking hook 45 is locked to
the corresponding locking hole 29, the locking hook 45 can maintain the locked state.

Meanwhile, the screen apparatus for vehicles according to the present invention
further includes stoppers 51, which restrict the rotation of the screen 5 with respect to
the support frame 10 between the operation position and the storage position.

Each stopper 51 includes a pair of balls 53, which are provided in each guide rail 21
and contact the corresponding screen support member 11, and a plurality of ball
seating holes 55, into which the balls 53 are removably seated.

As shown in FIG. 5, each ball 53 has a spherical shape, and the balls 53 are spaced
apart from each other by a predetermined distance, with the screen support member 11
disposed therebetween.

Each ball seating hole 55 has a hemispherical shape corresponding to the shape of
the ball 53. The ball seating holes 55 are formed in the surface of each screen support
member 11, which faces the corresponding guide rail 21 of the screen 5, around the
corresponding hinge shaft 17. In this embodiment, four ball seating holes 55 are
formed spaced apart from each other at regular angular intervals, that is, at an angle of

90°. In response to this, the operation position and the storage position of the screen 5
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form an angle of 90° therebetween. Thus, when the screen 5 is rotated, relative to the
support frame 10, to the operation position or the storage position, the balls 53, which
are provided in the guide rails 21 of the screen 5, are selectively seated into the cor-
responding ball seating holes 55 of the screen support members 11 of the support
frame 10 depending on whether the screen 5 is in the operation position or the storage
position. Here, in the present invention, four or more ball seating holes 55 may be
formed around the hinge shaft 17 at positions spaced part from each other at regular
angular intervals.

Moreover, the screen apparatus for vehicles according to the present invention may
further includes vibration absorption units 61, which are provided in the support frame
10 and the ceiling surface 3 of the railway train 1 to absorb vibrations transmitted from
the ceiling surface 3 of the railway train 1 to the support frame 10 in multiple
directions.

Each vibration absorbing unit 61 includes a first mounting block 63, which is
fastened to the support frame 10, a second mounting block 65, which is fastened to the
ceiling surface 3 of the railway train 1, and a plurality of elastic wires 67, which
elastically couple the first mounting block 63 to the second mounting block 65.

Each elastic wire 67 has an arc shape and is formed by bending a wire having a pre-
determined length such that the opposite ends thereof face each other.

The elastic wires 67 are inserted through one selected from the first mounting block
63 and the second mounting block 65 at positions spaced apart from each other at
regular intervals, and the opposite ends of the elastic wires 67 are coupled to the other
one of the first mounting block 63 and the second mounting block 65 at positions
spaced apart from each other at regular intervals such that the opposite ends of each of
the elastic wires 67 face each other. Thus, each elastic wire 67 of the vibration
absorbing unit 61 generally forms an arc shape, that is, a coil shape.

Meanwhile, when vibrations are transmitted from the ceiling surface 3 of the
railway train 1 to the vibration absorbing unit 61, the elastic wires 67, which elastically
couple the first mounting block 63 and the second mounting block 65 to each other,
conduct flexion-extension movement, thus absorbing vibrations in multiple directions,
thereby preventing the screen 5 from vibrating.

The vibration absorbing unit 61 has high elasticity and superior vibration absorbing
ability compared to a conventional vibration absorbing rubber pad. Therefore, a
superior vibration absorbing effect is ensured.

Here, the number, elasticity and size of the elastic wires 67 are determined
depending on the weight of the screen 5 and the intensity of expected vibration.

Furthermore, it is preferable that each elastic wire 67 be made of stainless material,

having superior corrosion resistance and high durability, such that it can be used on a
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semi-permanent basis.

The operation of the screen apparatus for vehicles according to the present
invention having the above-mentioned construction will be described herein below.

First, as shown in FIG. 3, when the screen 5 is in the storage position, at which it is
parallel to the ceiling surface 3 of the railway train 1, the state of the screen apparatus
will be explained herein below.

As shown in FIG. 4, when the screen 5 is in the storage position, each movable
roller unit 23 is spaced apart from the first locking unit 41 and is disposed adjacent to
the second locking unit 43, and the locking hook 45 of the second locking unit 43 is
locked to the locking hole 29 of the movable roller unit 23.

In this case, the locking hook 45 of the second locking unit 43 reliably maintains
the state in which it is locked to the locking hole 29 of the movable roller unit 23 by
the elastic force of the spring 47 which is provided in the second locking unit 43.
Furthermore, each link 31 forms an acute angle with the corresponding screen support
member 11 of the support frame 10, and the screen support member 11 and the screen
5 are at right angles to each other. In addition, as shown in FIG. 5, in the state in which
the screen support member 11 and the screen 5 are at right angles to each other, the
two balls 53 are seated into and locked to two of the ball seating holes 55 of the screen
support member 11, respectively corresponding thereto, so that the screen 5 is
prevented from undesirably rotating with respect to the screen support member 11.

Thanks to the above-mentioned structure, the screen 5 can maintain its orientation
parallel to the ceiling surface 3 of the railway train 1 and reliably remain in its storage
position even if a predetermined external force is applied thereto.

Next, as shown in FIG. 6, when the screen 5 is in the operation position, at which it
is perpendicular to the ceiling surface 3 of the railway train 1, the state of the screen
apparatus will be explained herein below.

When rotating the screen 5, which has been in the storage position, to the operation
position, as shown in FIG. 7, the movable roller unit 23 is moved away from the
second locking unit 43 and is disposed adjacent to the first locking unit 41. The locking
hook 45 of the first locking unit 41 is locked to the corresponding locking hole 29 of
the movable roller unit 23. Here, in FIG. 7, for ease of understanding of the coupling
relationship between the movable roller unit 23 and the first locking unit 41, the
movable roller unit 23 and the first locking unit 41 are illustrated alone, without
showing the link 31.

In this case, the locking hook 45 of the first locking unit 45 reliably maintains the
state in which it is locked to the corresponding locking hole 29 of the movable roller
unit 23 by the elastic force of the spring 47, which is provided in the first locking unit

41. Furthermore, each link 31 is parallel with the corresponding screen support
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member 11 of the support frame 10, so that the screen support member 11 and the
screen 5 are parallel to each other. In addition, in the state in which the screen support
member 11 and the screen 5 are parallel to each other, the two balls 53 are seated into
and locked to two other respectively corresponding ball seating holes 55 of the screen
support member 11, so that the screen 5 is prevented from undesirably rotating from
the operation position towards the storage position.

Thanks to this structure, the screen 5 can maintain its orientation perpendicular to
the ceiling surface 3 of the railway train 1 and reliably remain in its operation position
even though predetermined external force is applied thereto.

Meanwhile, in the present invention, even if vibrations are transmitted from the
ceiling surface 3 of the railway train 1 to the screen 5 through the support frame 10 in
multiple directions when the railway train 1 travels, the elastic wires 67 of the
vibration absorbing unit 61, which are provided between the ceiling surface 3 of the
railway train 1 and the support frame 10 for supporting the screen 5, conduct flexion-
extension movement, thus absorbing the vibrations transmitted in multiple directions.
Thereby, the screen 5 is prevented from undesirably moving, so that the screen 5 can
stably remain in its intended position.

As such, because the screen 5 is prevented from moving, passengers in the railway
train 1 can enjoy reduced eye strain and thus comfortably watch images. Furthermore,
in the case of long trips, the passengers can comfortably watch movies or the like, so
that they can comfortably enjoy traveling without any sense of boredom.

Meanwhile, in the above-described embodiment, although the railway train has
been illustrated as one example of the vehicle, the technique of the present invention
can of course be applied to automobiles or other vehicles.

Furthermore, those skilled in the art will appreciate that the present invention is not
limited to the above-mentioned embodiment, and that various modifications, additions
and substitutions are possible, without departing from the scope and spirit of the
invention. Therefore, such modifications, additions and substitutions must be regarded

as falling within the bounds of the claims of the present invention.
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Claims

A screen apparatus for a vehicle, comprising:

a screen for displaying an image thereon;

a support frame supporting the screen such that the screen is rotatable between an
operation position, at which the screen is perpendicular to a ceiling surface of the
vehicle to display the image thereon, and a storage position, at which the screen
is parallel to the ceiling surface of the vehicle; and

a vibration absorbing unit provided between the support frame and the ceiling
surface of the vehicle, the vibration absorbing unit having a plurality of elastic
wires to absorb vibrations transmitted in multiple directions from the vehicle to
the support frame.

The screen apparatus for the vehicle according to claim 1, wherein the vibration
absorbing unit comprises:

a first mounting block fastened to the support frame;

a second mounting block fastened to the ceiling surface of the vehicle; and

the plurality of elastic wires elastically coupling the first mounting block and the
second mounting block to each other, each of the plurality of elastic wires having
an arc shape.

The screen apparatus for the vehicle according to claim 1 or 2, wherein the
support frame comprises:

a pair of screen support members placed parallel to each other and rotatably
supporting respective opposite edges of the screen; and

a connection member connecting the screen support members to each other, the
connection member being coupled to the ceiling surface of the vehicle.

The screen apparatus for the vehicle according to claim 3, further comprising:

a hinge shaft rotatably coupling the screen to the support frame;

a guide rail provided on each of the opposite edges of the screen;

a movable roller unit having a roller so as to be reciprocable along the guide rail;
and

a link rotatably coupled at a first end thereof to the support frame and rotatably
coupled at a second end thereof to the movable roller unit, so that the link
restricts rotation of the screen.

The screen apparatus for the vehicle according to claim 4, further comprising:

a pair of locking units provided in each of the guide rails on respective opposite
sides of the movable roller unit, with a locking hook extending from each of the
locking units towards the movable roller unit; and

a pair of locking holes formed in respective opposite ends of the movable roller
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unit, so that the locking hook of one locking unit, selected depending on whether
the screen is in the operation position or the storage position, is locked to the cor-
responding locking hole.

The screen apparatus for the vehicle according to claim 5, further comprising:

a spring provided in each of the locking units to provide elastic force to the
locking hook of the locking unit such that the locking hook maintains a state of
being locked to the corresponding locking hole.

The screen apparatus for the vehicle according to claim 4, further comprising:

a stopper to restrict the rotation of the screen with respect to the support frame
when the screen is in the operation position or the storage position.

The screen apparatus for the vehicle according to claim 7, wherein the stopper
comprises:

a pair of balls provided in each of the guide rails, with the corresponding screen
support member disposed between the balls; and

a plurality of ball seating holes formed in each of the screen support members at
predetermined positions corresponding to the operation position and the storage
position of the screen, so that the balls are removably seated into the ball seating

holes.
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