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(54) KINESTHETIC DEVICE THAT SIMULATES FLIGHT

(67) A kinesthetic device that simulates flight in-
cludes a base unit and a swing unit. The base unit in-
cludes a base seat; whereas, the swing unit includes a
swing seat, two swing support structures pivoted be-
tween the base seat and the swing seat, and a swing
actuator used to control the swing positions of the two
swing support structures. The two swing support struc-
tures are equal in length and parallel to each other. A
fixed baseline is formed between two junction points be-

tween the two swing support structures and the base
seat, a swing baseline is formed between two junction
points between the two swing support structures and the
swing seat, and the fixed baseline and the swing baseline
are equal in length. The two swing support structures,
the fixed baseline and the swing baseline form a paral-
lelogram, allowing the swing support structures to swing
stably the base seat.
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Description
BACKGROUND OF THE INVENTION
a) Field of the Invention

[0001] The present invention relates to a kinesthetic
device, and more particularly to a kinesthetic device that
simulates flight.

b) Description of the Prior Art

[0002] In early days, the facilities in an amusement
park are primarily used for games in reality. As the ad-
vancementin technology, there are amusement facilities
of virtual kinesthesia, which are large projection screens
with kinesthetic cabins, allowing users to experience the
effects in vision, hearing and body feeling.

[0003] Referring to FIG. 1, it shows a moving platform
in six degrees of freedom disclosed in a Taiwanese Pat-
ent Publication No. 546595, including a base platform
11, a moving platform 12 and plural actuators 13. The
actuators 13 are disposed between the base platform 11
and the moving platform 12 and work collaboratively to
swing the moving platform 12, thereby simulating the real
body feeling.

[0004] However, the kinesthesia in flight simulated by
the movement in six degrees of freedom is still much
differentthan the kinesthesiainreal flight, and the present
motion platform of simulation is still not real enough, as
the kinesthesia of ascending and descending steadily
while taking a plane cannot be simulated. In addition, as
the conventional moving platform should use at least six
sets of actuators, the difficulty in control is raised and the
manufacture cost is increased too.

[0005] It is worthy of mentioning that although the ki-
nesthetic facility in six degrees of freedom can provide
basic motion simulations, as plural extendable rods are
disposed alternately between the platforms, the action
of one extendable rod will affect other extendable rods.
Furthermore, for the kinesthetic facility in six degrees of
freedom to accurately simulate the kinesthesia in taking
a plane, the plural extendable rods should be extended
or compressed significantly, which will increase the use
size and the setup size of the parts, thereby further in-
creasing the cost and difficulty in setup.

[0006] Accordingly, it is an object to be achieved to by
related professionals to achieve a kinesthetic facility with
fewer actuating parts, thereby reducing the cost as well
as simulating the kinesthesia in flight effectively and pre-
cisely.

SUMMARY OF THE INVENTION

[0007] Accordingly, the primary object of the present
invention is to provide a kinesthetic device that simulates
flight, comprising a base unit and a swing unit.

[0008] The base unit includes a base seat.
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[0009] The swing unit includes a swing seat, at least
two swing support structures pivoted between the base
seat and the swing seat, and a swing actuator used to
control the swing positions of the two swing support struc-
tures.

[0010] The two swing support structures are equal in
length and are parallel to each other. A fixed baseline is
formed between two junction points between the swing
support structures and the base seat, and a swing base-
line is formed between two junction points between the
swing support structures and the swing seat; whereas,
the fixed baseline and the swing baseline are equal in
length. The swing support structures, the fixed baseline
and the swing baseline form a parallelogram.

[0011] The benefits of the present invention lie in that
by a kinesthetic controller to control the swing actuator
and a flip actuator respectively, the swing actuator con-
trols the swing angle of a riding seat, and the flip actuator
controls the flipping angle of the riding seat, so that a
user who sits in the riding seat can experience the ki-
nesthesia in steady ascension.

[0012] For the examiners to clearly understand the
technical features and the content of the present inven-
tion, the present invention is hereinafter described in de-
tails with the accompanying drawings and the expression
in the form of two preferred embodiments. In addition,
prior to the detailed description, it should be noted that
same or similar reference numerals are used to desig-
nate the same or similar elements

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

FIG. 1 shows a schematic view, illustrating a moving
platform in six degrees of freedom disclosed in a
Taiwanese Patent Publication No. 546595.

FIG. 2 shows a schematic view, illustrating a three-
dimensional configuration of a first preferred embod-
iment of a kinesthetic device that simulates flight,
according to the present invention.

FIG. 3 shows a schematic view, illustrating a config-
uration of the lowest point of swing, according to the
first preferred embodiment of the present invention.
FIG. 4 shows a schematic view, illustrating a config-
uration of the highest point of swing, according to
the first preferred embodiment of the present inven-
tion.

FIG. 5 shows a schematic view, illustrating a swing
actuator of the first preferred embodiment of the
present invention.

FIG. 6 shows a schematic view, illustrating a config-
uration of backward flip of a riding seat, according
to the first preferred embodiment of the present in-
vention.

FIG. 7 shows a schematic view, illustrating a config-
uration of forward falling of the riding seat, according
to the first preferred embodiment of the present in-



3 EP 3 466 504 A2 4

vention.

FIG. 8 shows a block diagram, illustrating a control
unit of the first preferred embodiment of the present
invention.

FIG. 9 shows a schematic view, illustrating a second
preferred embodiment of the kinesthetic device that
simulates flight, according to the present invention.
FIG. 10 shows a schematic view, illustrating a swing
actuator of the second preferred embodiment of the
present invention.

FIG. 11 shows a schematic view, illustrating a flip
actuator of the second preferred embodiment of the
present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0014] Referring to FIGS. 2 to 4, it shows a first pre-
ferred embodiment of a kinesthetic device that simulates
flight, according to the present invention. The first pre-
ferred embodiment comprises a base unit 3, a swing unit
4, a flip unit 5 and a control unit (not shown on the draw-
ings).

[0015] The base unit 3 includes a base seat 31. In the
first preferred embodiment, the base seat 31 is disposed
on ground and is put up on the ground for the provision
of the swing unit 4, so that the swing unit 4 can swing
relative tothe base seat 31. Ina practical implementation,
the base seat 31 can, not limited to, be hung up on a top
of building, be combined with a rotational device to rotate
or be disposed on a carrier for transportation.

[0016] The swing unit 4 includes a swing seat 41, at
least two swing support structures 42 pivoted between
the base seat 31 and the swing seat 41, and a swing
actuator 43 used to control the swing positions of the
swing support structures 42.

[0017] As the body of the base seat 31 is located high,
the pivot points between the swing support structures 42
and the base seat 31 are higher, so that the two swing
support structures 42 can swing relatively to the base
seat 31.

[0018] The two swing support structures 42 are equal
in length and are parallel to each other. A fixed baseline
44 is formed between two junction points between the
two swing support structures 42 and the base seat 31,
and a swing baseline 45 is formed between two junction
points between the two swing support structures 42 and
the swing seat 41. The fixed baseline 44 and the swing
baseline 45 are equal in length and are parallel to each
other, allowing the two swing support structures 42, the
fixed baseline 44 and the swing baseline 45 to form a
parallelogram.

[0019] In the first preferred embodiment, there are two
sets of swing support structures 42 to stabilize the flip
unit 5, wherein the length of each swing support structure
42 should be identical to maintain a parallelogram for the
two swing support structures 42, the fixed baseline 44
and the swing baseline 45 when being seen along a side.
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In a practical implementation, the quantity of the swing
support structures 42 should not be limited to that in the
example in the present embodiment.

[0020] The fixed baseline 44 serves as the pivot point
for the two swing support structures 42 and the base seat
31. As the base seat 31 is fixed, the fixed baseline 44 is
also fixed. On the other hand, the swing baseline 45 acts
as the pivot point for the two swing support structures 42
and the swing seat 41. The two swing support structures
42 swing relatively to the base seat 31, and therefore,
the swing baseline 45 will swing along with the two swing
support structures 42, and the base seat 31 will move
along with the swing baseline 45.

[0021] It is worthy of mentioning that the two swing
support structures 42 are equal in length, and the fixed
baseline 44 and the swing baseline 45 are equal in length.
Therefore, even that the swing baseline 45 swings along
with the two swing support structures 42, the shape
formed by the two swing support structures 42, the fixed
baseline 44 and the swing baseline 45 is still a parallel-
ogram.

[0022] For a parallelogram, two sets of the opposite
sides are parallel and equal in length. In addition, two
sets of the opposite angles are also equal in size. In the
present preferred embodiment, the angles of the paral-
lelogram formed by the two swing support structures 42,
the fixed baseline 44 and the swing baseline 45 will be
changed due to the swing of the two swing support struc-
tures 42, but the shape will still be a parallelogram.
[0023] The fixed baseline 44 is higher than the swing
baseline 45, and the swing baseline 45 moves parallelly
and swings stably. Therefore, the swing seat 41 will swing
parallelly and stably along with the swing baseline 45.
On the other hand, the flip unit 5 disposed at the swing
seat41 also swings parallelly and stably. When the swing
actuator 43 stably controls the position of the swing seat
41, the kinesthetic effect in ascension or descending of
taking a plane can be simulated effectively. If it is only to
simply provide the kinesthetic effect in simulating the as-
cension or descending of taking a plane, then chairs can
be disposed on the swing seat 41 without providing the
flip unit 5.

[0024] The flip unit 5 includes a riding seat 51, a flip
support structure 52 disposed between the swing seat
41 and the riding seat 51, and a flip actuator 53 used to
control the flipping angle of the riding seat 51. The flip
support structure 52 is a kind of bearing, allowing the
riding seat 51 to rotate relative to the swing seat 41 and
disposing the riding seat 51 on the swing seat 41. The
flip actuator 53 can control the rotation angle of the riding
seat 51 with respect to the swing seat 41.

[0025] Inthe first preferred embodiment, the riding seat
51 can be a chair which has a seating capacity of plural
users, and is pivoted on the swing seat 41 with two flip
support structures 52. The flip actuator 53 can control
the forward falling angle or the backward lifting angle of
theriding seat51. In a practicalimplementation, the riding
seat 51 can be, not limited to, a single-user chair.
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[0026] Referringto FIG. 5, the swing actuator 43 of the
first preferred embodimentis provided with a swing motor
431 disposed at the base seat 31, a swing rotation rod
432 connected with the swing motor 431, and a swing
push-and-pull rod 433 connected with the swing rotation
rod 432 and the swing seat 41. The swing motor 431
controls the rotation angle to control the position of the
swing seat 41.

[0027] The two swing support structures 42 limit the
moving track of the swing seat 41, the swing actuator 43
utilizes the swing motor 431 to rotate the swing rotation
rod 432, and drives the swing push-and-pull rod 433 to
push the swing seat 41; therefore, the swing actuator 43
can accurately control the position of the swing seat 41
in the moving track.

[0028] Referring to FIG. 6 and FIG. 7, the flip actuator
53 of the first preferred embodiment is provided with a
flip motor 531 disposed at the swing seat41, aflip rotation
rod 532 connected with the flip motor 531, and a flip push-
and-pull rod 533 connected with the flip rotation rod 532
and the riding seat 51. The flip motor 531 controls the
rotation angle to control the rotation angle of the riding
seat 51.

[0029] Theflip support structures 52 are fixed between
the riding seat 51 and the swing seat 41, allowing the
riding seat 51 to rotate relatively to the swing seat 41.
The flip actuator 53 utilizes the flip motor 531 to rotate
the flip rotation rod 532, and drives the flip push-and-pull
rod 533 to push the riding seat 51. Therefore, the flip
actuator 53 can accurately control the rotation angle of
the riding seat 51.

[0030] The abovementioned control technology that
the swing actuator 43 and flip actuator 53 utilize the mo-
tors to move the position or rotate the angle is only a
preferred example in the first preferred embodiment. In
a practical implementation, the position of the riding seat
51 can be controlled by an actuator, such as, but not
limited to, a steam cylinder, an oil cylinder or a screw.
[0031] In collaboration with FIG. 8, the control unit 6
includes a kinesthetic controller 61. The kinesthetic con-
troller 61 is connected electrically with the swing motor
431 and the flip motor 531. Preferably, the kinesthetic
controller 61 is connected with a video-audio output de-
vice to provide users sitting in the riding seat (not shown
on the drawing) with images and sound. Furthermore, in
association with a kinesthetic device that simulates flight,
according to the present invention, the users who sit in
the riding seat can actually experience the kinesthesia
in flight. As the technological means used in combining
images and sound with the kinesthetic device has already
been known by the related industry and widely applied
to the kinesthetic facilities, no further description is pro-
vided.

[0032] The swing unit (not shown on the drawing) pro-
vides the parallel and stable swing action, the flip unit
(not shown on the drawing) provides the actions of for-
ward falling and backward lifting, and the kinesthetic con-
troller 61 accurately controls the rotation angles of the
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swing motor 431 and the flip motor 531, so as to provide
the kinesthesia in sitting in the riding seat to fly.

[0033] Itis to be emphasized by the present inventor
that the early kinesthetic technology using a six-axis cyl-
inder must take up a huge setup space and the kines-
thetic facilities can be only disposed on ground. Although
a complex control technology is used in the mutual inter-
ference among plural actuating cylinders, it is still unable
to provide a stable swing to fully simulate the kinesthesia
in flight. However, the kinesthesia in flight can be mani-
fested by only using the kinesthetic controller 61 of the
present invention to control the swing motor 431 and the
flip motor 531. In addition, the setup space can be saved,
the complexity in control can be reduced, and the man-
ufacture cost of the kinesthetic device can be decreased.
[0034] Referring to FIGS. 9 to 11, it shows a second
preferred embodiment of the kinesthetic device that sim-
ulates flight, according to the presentinvention. The sec-
ond preferred embodiment is generally the same as the
first preferred embodiment, and therefore the similarities
will not be described in detail hereinafter. The difference
between the two preferred embodiments lies in that the
swing unit 4 of the second preferred embodiment in-
cludes a swing support structure 42 pivoted at the base
seat 31, and a swing actuator 43 used to control the swing
angle of the swing support structure 42.

[0035] The flip unit 5 includes a riding seat 51 pivoted
at the swing support structure 42, a flip support structure
52 disposed between the swing support structure 42 and
the riding seat 51, and a flip actuator 53 used to control
the flipping angle of the riding seat 51.

[0036] The swing actuator 43 of the second preferred
embodiment is provided with a swing motor 431 disposed
at the base seat 31, a swing rotation rod 432 disposed
at the swing motor 431, and a swing push-and-pull rod
433 disposed between the swing rotation rod 432 and
the swing support structure 42.

[0037] The flip actuator 53 of the second preferred em-
bodiment is provided with a flip motor 531 disposed at
the swing support structure 42, a flip rotation rod 532
disposed at the flip motor 531, and a flip push-and-pull
rod 533 disposed between the flip rotation rod 532 and
the riding seat 51.

[0038] The kinesthetic controller (not shown on the
drawing) controls respectively the operation of the swing
motor 431 and the flip motor 531. Due to the fact that
when the swing actuator 43 of the second preferred em-
bodiment controls the angle of the swing support struc-
ture 42, the forward falling angle or the backward lifting
angle of the riding seat 51 will be changed too, while the
kinesthetic controller controls the flip motor 531, the ro-
tation angle of the swing motor 431 must be taken into
consideration; and itis because the motor control instruc-
tions are simpler and can be fitted easily to acquire better
control parameters.

[0039] From the abovementioned descriptions, it is
known that the kinesthetic device that simulates flight,
according to the present invention, is indeed provided
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with following benefits:
1. Simplicity in control

[0040] Unlike the early kinesthetic technology using a
six-axis cylinder, the present invention only needs a set
of swing unit 4 to perfectly manifest the kinesthesia in
flight for the riding seat 51. In addition, with a set of flip
unit5, the kinesthesia in forward falling or backward lifting
for the riding seat 51 can be enhanced. Furthermore, the
kinesthetic controller 61 can use simple instructions to
operate the swing motor 431 and the flip motor 531.

2. Flight simulation

[0041] The fixed baseline 44 is higher than the swing
baseline 45, and the swing baseline 45 moves parallelly
and swings stably. Therefore, the swing seat41 will swing
parallelly and stably along with the swing baseline 45,
and the flip unit 5 disposed at the swing seat 41 will also
swing parallelly and stably, thereby effectively simulating
the kinesthetic effect in ascension or descending of tak-
ing a plane.

3. Cost saving

[0042] The swing unit 4 of the present invention pro-
vides the stable actions of ascension and descending,
and the flip unit 5 provides the actions of forward falling
or backward lifting. Therefore, the structures are simple
without taking up a space and can be maintained and
repaired easily, which saves the operation cost effective-
ly.

[0043] Accordingly, the fixed baseline 44 is higher than
the swing baseline 45, and the swing baseline 45 moves
parallelly and swings stably. Therefore, the swing seat
41 will swing parallelly and stably along with the swing
baseline 45, and the flip unit 5 disposed at the swing seat
41 will also swing parallel and stably, thereby effectively
simulating the kinesthetic effect in ascension or descend-
ing of taking a plane.

[0044] In addition, the swing unit 4 is responsible for
the simulation of the kinesthesia in ascension and de-
scending of flight, the flip unit 5 is responsible for the
simulation of the kinesthesia in forward falling or back-
ward lifting of flight, and the kinesthetic controller 61 con-
trols respectively the swing unit 4 and the flip unit 5, so
that the swing unit 4 and the flip unit 5 can operate col-
laboratively, allowing the users who sit in the riding seat
51 to experience the feeling of actual flight. Therefore,
the object of the present invention can be achieved ac-
tually.

[0045] Itis of course to be understood that the embod-
iments described herein is merely illustrative of the prin-
ciples of the invention and that a wide variety of modifi-
cations thereto may be effected by persons skilled in the
art without departing from the spirit and scope of the in-
vention as set forth in the following claims.
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Claims

1. Akinesthetic device that simulates flight, comprising
a base unit which includes a base seat; and
a swing unit which includes a swing seat, two swing
support structures pivoted between the base seat
and the swing seat, and a swing actuator used to
control the swing positions of the two swing support
structures;
with that the two swing support structures are equal
in length and parallel to each other, a fixed baseline
is formed between two junction points between the
two swing support structures and the base seat, a
swing baseline is formed between two junction points
between the two swing support structures and the
swing seat, the fixed baseline and the swing baseline
are equalin length, and the swing support structures,
the fixed baseline and the swing baseline form a par-
allelogram.

2. The kinesthetic device that simulates flight, accord-

ing to claim 1, further comprising a flip unit which
includes a riding seat, a flip support structure dis-
posed between the swing seat and the riding seat,
and a flip actuator used to control the flipping angle
of the riding seat.

3. The kinesthetic device that simulates flight, accord-
ing to claim 2, wherein the swing actuator is provided
with a swing motor disposed at the base seat, a swing
rotation rod connected with the swing motor, and a
swing push-and-pull rod connected with the swing
rotation rod and the swing seat, with that the swing
motor controls the rotation angle to control the posi-
tion of the swing seat.

4. The kinesthetic device that simulates flight, accord-

ing to claim 3, wherein the flip actuator is provided
with a flip motor disposed at the swing seat, a flip
rotation rod connected with the flip motor, and a flip
push-and-pull rod connected with the flip rotation rod
and the riding seat, with that the flip motor controls
the rotation angle to control the rotation angle of the
riding seat.

5. The kinesthetic device that simulates flight, accord-
ing to claim 4, wherein the fixed baseline is higher
than the swing baseline.

6. The kinesthetic device that simulates flight, accord-
ing to claim 5, further comprising a control unit which
includes a kinesthetic controller, with that the kines-
thetic controller is connected electrically with the
swing motor and the flip motor.

7. Akinesthetic device that simulates flight, comprising
a base unit which includes a base seat;
aswing unitwhich includes a swing support structure
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pivoted at the base seat and a swing actuator used
to control the swing angle of the swing support struc-
ture; and

a flip unit which includes a riding seat pivoted at the
swing support structure, a flip support structure dis-
posed between the swing support structure and the
riding seat, and a flip actuator used to control the
flipping angle of the riding seat.

The kinesthetic device that simulates flight, accord-
ing to claim 7, wherein the swing actuator is provided
with a swing motor disposed at the base seat, a swing
rotation rod disposed at the swing motor, and a swing
push-and-pull rod disposed between the swing rota-
tion rod and the swing support structure.

The kinesthetic device that simulates flight, accord-
ing to claim 8, wherein the flip actuator is provided
with a flip motor disposed at the swing support struc-
ture, a flip rotation rod disposed at the flip motor, and
a flip push-and-pull rod disposed between the flip
rotation rod and the riding seat.

The kinesthetic device that simulates flight, accord-
ing to claim 9, further comprising a control unit which
includes a kinesthetic controller, with that the kines-
thetic controller is connected electrically with the
swing motor and the flip motor.
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