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(54) Title: ELECTRIC CAR

[Figure 1]
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(57) Abstract: An electric car is disclosed,
which is basically configured to allow a plu-
rality of driving motors to separately drive
the wheels of a vehicle, and part of the driv-
ing motors can be driven when a driving
load is small like on a flat ground, and all
the driving motors are driven when the ve-
hicle runs on a slope or a tough road in
which a vehicle speed is slow due to a large
driving load. Namely, the driving force of
driving motors can be controlled depending
on a varying load in such a manner that only
a needed driving torque is outputted de-
pending on a change of loads for thereby
minimizing a consumption of charged elec-
tric power.
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[DESCRIPTION]
[Invention Title]
ELECTRIC CAR

[Technical Field]

The present invention relates to an electric car, and in particular to
an electric car which is basically configured to allow a plurality of driving
motors to separately drive the wheels of a vehicle, and part of the driving
motors can be driven when a driving load is small like on a flat ground, and
all the driving motors are driven when the vehicle runs on a slope or a tough
road in which a vehicle speed is slow due to a large driving load. Namely,
the driving force of driving motors can be controlled depending on a varying
load in such a manner that only a needed driving torque is outputted
depending on a change of loads for thereby minimizing a consumption of

charged electric power.

[Background Art}

In recent years, a method for generating a desired driving force using
an electric motor 1s more widely used owing to its convenience and
environment friendly operation as compared to a method for using a gasoline
engine.

However, when an electric motor is used, it is needed to configure a
vehicle to generate enough performance with respect to a large driving load.
In this case, a consumption of driving force unnecessarily increases, so the
charged power is fast consumed, which leads to decreasing a shorter running

time.

[Disclosure]
[Technical Problem]
Accordingly, it is an object of the present invention to provide an

electric vehicle which is basically configured to allow a plurality of
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driving motors to separately drive the wheels of a vehicle, and part of the
driving motors can be driven when a driving load is small like on a flat
ground, and all the driving motors are driven when the vehicle runs on a
slope or a tough road in which a vehicle speed is slow due to a large driving
load. Namely, the driving force of driving motors can be controlled depending
on a varying load in such a manner that only a needed driving torque is
outputted depending on a change of loads for thereby minimizing a consumption

of charged electric power.

[Technical Solution]

To achieve the above objects, in an electric car which includes wheels
disposed in left and right sides of a car body for running operations, and a
driving force device for generating a driving force for driving wheels using
electric power, there is provided an electric car which comprises the wheels
provided in the front and rear sides of the car body in at least two rows in
each side; the driving device which includes a first driving motor and a
second driving motor, and a first driving force transfer unit and a second
driving forcer transfer unit for transferring the outputs of the first and
second driving motors to the wheels of a front row and the wheels of a rear
row, respectively; and a control unit which is configured to drive either the
first driving motor or the second driving motor and is configured to drive
both the first driving motor and the second driving motor when the speed of a
car is lower than a set level as compared to an output torque of the
currently driven motor between the first and second driving motors.

The car body is configured to run on a water surface, and includes a
water surface running device for running on a water surface, and the water
surface running device includes a left and right underwater motors provided
in the left and right sides of a rear end of the car body, a screw conmnected
with a rotation shaft of each of the left and right underwater motors, and a
lifting and lowering unit for lifting and lowering the underwater motors in

the upward and downward directions, and the lifting and lowering unit is
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configured to lift the underwater motors in the upward direction when a
ground running mode is selected, and to lower the underwater motors when the
water surface running mode is selected, so the underwater motors remain
underwater.

The lifting and lowering unit includes a slide bar having a lower end
connected with the underwater motor and being supported by the car body to
slide in the upward and downward directions, and a straight motion unit for
moving the slide bar in the upward and downward directions.

A screw i1s provided in an upper side of the slide bar, and the straight
motion unit includes a rotor having a female thread formed in the center and
engaged to a male thread, and a stator which surrounds an outer side of the
rotor and generates a rotational force with respect to the rotor along with

the rotor.

[Advantageous Effects]

With the above construction, the electric car according to the present
invention is disclosed, which is basically configured to allow a plurality of
driving motors to separately drive the wheels of a vehicle, and part of the
driving motors can be driven when a driving load is small like on a flat
ground, and all the driving motors are driven when the vehicle runs on a
slope or a tough road in which a vehicle speed is slow due to a large driving
load. Namely, the driving force of driving motors can be controlled depending
on a varying load in such a manner that only a needed driving torque is
outputted depending on a change of loads for thereby minimizing a consumption

of charged electric power.

[Description of Drawings]
Figure 1 is a perspective view i1llustrating an electric car according
to an embodiment of the present invention.
Figure 2 is a perspective view illustrating an electric car according

to an embodiment of the present invention.
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Figure 3 1s a perspective view illustrating a state that a body surface

of an electric car is transparent for an easier understanding according to an

embodiment of the present invention.

Figure
electric car
Figure
electric car
Figure
electric car
Figure
electric car
Figure

electric car

4 is a front view illustrating a front view illustrating
according to an embodiment of the present invention.
5 1s a back view 1llustrating a front view 1illustrating
according to an embodiment of the present invention.
6 i1s a plane view illustrating a front view illustrating
according to an embodiment of the present invention.
7 1s a side view illustrating a front view illustrating
according to an embodiment of the present invention.
8 1s a bottom view illustrating a front view illustrating

according to an embodiment of the present invention.

Figure 9 is a perspective view illustrating a body chassis with a body
surface of an electric car being removed according to an embodiment of the
present invention.

Figure 10 is a perspective view illustrating a power train and a
suspension device of an electric car according to an embodiment of the
present invention.

Figure 11 is a disassembled perspective view illustrating a partly
disassembled construction of a power train and a suspension device of an
electric car according to an embodiment of the present invention.

Figure 12 1s a disassembled perspective view illustrating a partly
disassembled construction of a suspension device of an electric car according
to an embodiment of the present invention.

Figure 13 is a perspective view illustrating a suspension device of an
electric car according to an embodiment of the present invention.

Figure 14 1s a perspective view illustrating a suspension device of an
electric car according to an embodiment of the present invention.
illustrating part of a suspension

Figure 15 1s a perspective view

device of an electric car according to an embodiment of the present
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invent ion.

Figure 16 is a perspective view illustrating part of a suspension
device of an electric car according to an embodiment of the present
invention.

Figure 17 is a side view illustrating an operation of a suspension
device of an electric car according to an embodiment of the present
invention.

Figure 18 is a disassembled perspective view illustrating a suspension
device of an electric car according to an embodiment of the present
invention.

Figure 19 is a concept block diagram illustrating a control unit of an
electric car according to an embodiment of the present invention.

Figure 20 is a concept side view illustrating a lifting and lowering
operation of a water surface propulsion device of an electric car according
to an embodiment of the present invention.

Figure 21 is a perspective view illustrating a water surface propulsion
device of an electric car according to an embodiment of the present

invention.

[Best Mode]

In an electric car which includes wheels disposed in left and right
sides of a car body for running operations, and a driving force device for
generating a driving force for driving wheels using electric power, there is
provided an electric car, comprising the wheels provided in the front and
rear sides of the car body in at least two rows in each side; the driving
device which includes a first driving motor and a second driving motor, and a
first driving force transfer unit and a second driving forcer transfer unit
for transferring the outputs of the first and second driving motors to the
wheels of a front row and the wheels of a rear row, respectively; and a
control unit which is configured to drive either the first driving motor or

the second driving motor and is configured to drive both the first driving
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motor and the second driving motor when the speed of a car is lower than a
set level as compared to an output torque of the currently driven motor

between the first and second driving motors.

[Mode for Invention]

The preferred embodiments of an electric car according to the present
invention will be described with reference to the accompanying drawings. The
present invention will be described in more details while referring to an
electric car which is able to run on a ground as well as a water surface.

Figure 1 is a perspective view illustrating an electric car according
to an embodiment of the present invention. Figure 2 is a perspective view
1llustrating an electric car according to an embodiment of the present
invention. Figure 3 is a perspective view illustrating a state that a body
surface of an electric car is transparent for an easier understanding
according to an embodiment of the present invention. Figure 4 is a front view
illustrating a front view illustrating an electric car according to an
embodiment of the present invention. Figure 5 is a back view illustrating a
front view illustrating an electric car according to an embodiment of the
present invention. Figure 6 1s a plane view illustrating a front view
illustrating an electric car according to an embodiment of the present
invention. Figure 7 is a side view illustrating a front view illustrating an
electric car according to an embodiment of the present invention. Figure 8 is
a bottom view illustrating a front view illustrating an electric car
according to an embodiment of the present invention. Figure 9 is a
perspective view 1llustrating a body chassis with a body surface of an
electric car being removed according to an embodiment of the present
invention. Figure 10 is a perspective view illustrating a power train and a
suspension device of an electric car according to an embodiment of the
present invention. Figure 11 is a disassembled perspective view illustrating
a partly disassembled construction of a power train and a suspension device

of an electric car according to an embodiment of the present invention.
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Figure 12 is a disassembled perspective view illustrating a partly
disassembled construction of a suspension device of an electric car according
to an embodiment of the present invention. Figure 13 is a perspective view
illustrating a suspension device of an electric car according to an
embodiment of the present invention. Figure 14 is a perspective view
illustrating a suspension device of an electric car according to an
embodiment of the present invention. Figure 15 is a perspective view
illustrating part of a suspension device of an electric car according to an
embodiment of the present invention. Figure 16 is a perspective view
illustrating part of a suspension device of an electric car according to an
embodiment of the present invention. Figure 17 is a side view illustrating an
operation of a suspension device of an electric car according to an
embodiment of the present invention. Figure 18 is a disassembled perspective
view illustrating a suspension device of an electric car according to an
embodiment of the present invention. Figure 19 is a concept block diagram
illustrating a control unit of an electric car according to an embodiment of
the present invention. Figure 20 is a concept side view illustrating a
lifting and lowering operation of a water surface propulsion device of an
electric car according to an embodiment of the present invention. Figure 21
1s a perspective view illustrating a water surface propulsion device of an
electric car according to an embodiment of the present invention.

As shown in the drawings, the electric car according to the present
invention comprises a car body 10, first and second driving devices 20 and
20", a suspension device 30, a steering device 40, wheels 5la, 51b, 52a, 52b,
53a, 53b, 54a and 54b, and a water surface running device 60.

Here, the car body 10 forms a frame of a car in the same shape as an
underneath shape of a ship for a smooth sliding on the surface of water with
its underneath being sealed. A seat 11 is provided in the interior of the car
body 10, so passenger can sit. An operation panel 12 having a meter panel and
operation switches is provided in a front side of the car body. Steps 13 are

provided at both sides of the car body 10, so passenger can step thereon when
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getting on/off the car. Wheels 5la, 51b, 52a, 52b, 53a, 53b, 54a, and 54b are
provided at both sides of the car body 10 in four rows totally, and a water
surface running device 60 is provided in a rear end of the car body.

The first and second driving devices 20 and 20' are configured to
generate driving forces for thereby driving the wheels 5la, 51b, 52a, 52b,
53a, 53b, 54a, and 54b. In the embodiment shown in the drawing, it relates to
an electric car type that is basically configured to generate rotational
force from the driving motors 21 and 21' using the power charged in a battery
28. In the present invention, a second driving device 20' is provided as an
auxiliary element. So, when load is larger as compared to the output from the
first driving device 20, a certain output is obtained from the second driving
device 20'. Namely, in the present invention, the first driving device 20 is
connected with the wheels 5la, 51b, 52a and 52b, respectively, formed in two
rows in the front side, and the second driving device 20' is connected with
the wheels 53a, 53b, 54a and 54b, respectively, formed in two rows in the
rear side. With the above construction, when load is not large like in a flat
ground, the car can run with the output of the first driving device 20. When
load is larger than a set level like in a tough road or a slope, the driving
output can be increased by driving both the first and second driving devices
20 and 20'. The control unit controls the operations of the first and second
driving motors 21 and 21' depending on the varying loads. The control unit 70
is configured to drive the second driving motor 21' when the speed of the
vehicle based on the output torque of the first driving motor 21 is below
than a set level as only the first driving motor 21 is driven. For example,
the control unit 70 operates the first driving motor 21 depending on an
acceleration signal of an acceleration pedal 72. As the load is large, when
the speed of the car is lower than a set level as compared to the
acceleration signal of the acceleration pedal 72, the control unit 70
controls the second driving motor 21' to operate. In the drawing, an
embodiment for computing the speed of a car with the helps of a wheel

revolution detection sensor 71 which outputs a speed signal by detecting the



<44>

<45>

WO 2010/018902 PCT/KR2008/007550

revolution of wheels.

As shown in the drawing, the first and second driving devices 20 and 20
comprise first and second driving motors 21 and 21' for receiving power
charged in the battery 28 and outputting rotational force, a decelerator for
decelerating the rotations of the first and second driving motors 21 and 21'
and first and second driving force transfer units 22 and 22' having a
differentiating device and a clutch for performing a differentiating function
due to a revolution difference between the left and right wheels. The driving
forces of the first and second driving devices 20 and 20' are transferred to
the wheels 5la, 51b, 52a, 52b, 53a, 53b, 54a, and 54b formed in four rows. In
the following, since the first driving device 20' is similar with the first
driving device 20, the first and second driving devices 20 and 20' will be
described with the helps of only the operation that the driving force is
transferred from the first driving device 20 to the wheels 5la, 51b, 52a and
o2b of two rows. The driving force transfer unit 22 is connected in left and
right sides, respectively. Left and right size braking units 23a and 23b are
installed in the left and right sides of the driving force transfer unit 22,
respectively, for braking the wheels 5la, 51b, 52a and 52b of two rows of the
front side of the car body.

Here, the driving force transfer unit 22 is connected with a driving
shaft 24b through the braking units 23a and 23b while corresponding to the
wheels 52a and 52b positioned in the rear side among the wheels 5la, 51b, 52a
and 52b of two rows of the rear side, and is connected with a driving shaft
24a by means of a chain driving unit 25, connected between driving shafts,
while corresponding to the wheels 5la and 51b position in the front side
among the wheels 5la, 51b, 52a and 52b formed in two rows of the front side.
Namely, the chain driving unit 25 is connected between the driving shafts 24a
and 24b connected with the wheels 5la, 51b, 52a and 52b formed of two rows of
the front side, and the driving shaft 24b positioned in the rear side is
connected with the driving force transfer unit 22 of the driving force device

20. The rotational force transferred to the driving shaft 24a is transferred
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to the wheels 5la and 51b positioned in the front side among the wheels 5la,
olb, 52a and 52b of two rows of the front side through the driving force
transfer unit 26 and the wheel shaft 27 provided n the suspension device 30.
When a driver steps on the brake pedal 74 for stopping the car, the left and
right braking units 23a and 23b operate concurrently, and when a driver
rotates the steering handle 41 for steering, only the left side or right side
operation is activated between the left and right braking units 23a and 23b.

The suspension device 30 is formed in a trailing arm type. The present
invention is so configured that the suspension device 30 is equipped with a
construction for transferring a rotational force, transferred to the driving
shaft 24a, to the wheels 5la and 51b. Here, the suspension device 30
comprises an arm shaft 31 engaged to the car body 10 at both sides of the car
body 10, a trailing arm 32 with its one end being connected with the arm
shaft 31 while rotating with respect to the arm shaft 31, and an absorbing
unit 33 provided for absorbing the rotation of the trailing arm 32. The arm
shaft 31 is fixed in a side portion of the car body 10 by engaging an
engaging flange 311 to the car body 10 using bolts. An arm shaft hole 321 is
provided in one end of the trailing arm 32 with the arm shaft 31 being
inserted into the arm shaft hole 321. A wheel shaft hole 322 is formed in the
other end of the same with the wheel shaft 27 being rotatably inserted into
the wheel shaft hole. A connection unit 323 is provided in an upper side
between both ends for connecting with a lower end of the absorbing unit 33.
The absorbing unit 33 is provided to absorb impact applied from the wheel 5la
and reduce vibrations, with its one end being connected with the connection
unit 323 provided in the trailing arm 32, with the other end being connected
with the car body 10.

The wheels 5la and 51b are connected with the hub 271 of the wheel
shaft as being integrally rotated along with the wheel 5la.

The present invention 1is characterized in that the construction
configured to transfer rotational force to the wheels 5la and 51b rotatably

supported to the trailing arm 32 moving in upward and downward directions R
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about the arm shaft 31 is integrally configured with the trailing arm 32. As
shown in the drawings, the driving shaft 24a rotating by means of a
rotational force transferred from the driving force transfer unit 22 is
concentric with the arm shaft 31 and is inserted into the center of the arm
shaft 31. The rotational force transferred from the driving device 20 is
transferred to the driving shaft 24a, and the rotational force of the driving
shaft 24a is transferred to the wheels 5la and 51b, namely, the wheel shaft
27 by means of the driving force transfer unit 26 provided in the trailing
arm 32. In the drawings, it is shown that the driving force transfer unit 26
includes a chain 263 which connects the sprocket 261 provided in the driving
shaft 24a and the sprocket 262 provided in the wheel shaft 27 connected with
the wheels 5la and 51b. However, the above construction is not limited
thereto. Namely, the driving force transfer unit might include a pulley which
is provided in the other end of the driving shaft, and a belt which connects
the pulley connected with the wheels. In addition, the driving force transfer
unit might include a driving gear disposed in the other end of the driving
shaft, a driven gear connected with the wheels, and a motored gear assembly
engaged in the trailing arm for connecting the driving gear and the driven
gear.

The present invention is preferably characterized in that a driving
force is transferred as the driving force transfer unit 26 rotates with
respect to the arm shaft 31 integrally with the trailing arm 32 which rotates
in the upward and downward directions R with respect to the arm shaft 31. The
above operation can be possible as the driving shaft 24a is concentric with
the arm shaft 31.

The steering device 40 is basically configured to steer a car on a
ground as well as a water surface and includes a steering handle 41 that a
driver can rotate in left and right directions.

On the ground, the steering device 40 is designed to operate based on
the skid steering method for changing a running direction by controlling the

rotations of the left and right side wheels. The steering device 40 can steer
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a car by braking one side of each of the left and right braking units 23a and
23b depending on the left and right rotations of the steering handle 41. In
more details, the driving device 20 is equipped with left and right braking
units 23a and 23b for controlling the rotations of the left wheels 5la and
52a and the right wheels 51b and 52b. The steering device 40 can do a skid
steering operation by braking one of the left braking unit 23a or right
braking unit 23b depending on the left and right rotations of the steering
handle 41. For example, the steering device 40 basically operates as a
pulling cable(not shown) wound or unwound for driving the left and right
braking units 23a and 23b i1s connected between the steering handle 41 and the
braking units 23a and 23b, so when the steering handle 41 is rotated in the
left direction, the pulling cable connected with the left braking unit 23a
drives the left braking unit 23a for thereby braking the wheels 5la, 52a, 53a
and 54a of the left row, whereby the car turns in the left direction. The
present invention is characterized in that a driver, who is used to a
rotation of a steering handle, but is not used to a skid steering, can
control the braking of the left and right braking units 23a and 23b by
rotating the steering handle 41, so the driver can drive in the same method
as a common car steering method. In addition, the control unit 70 generates a
braking signal depending on a steering signal and transmits to the braking
units 23a and 23b for thereby performing a skid steering operation.

On the water surface, the steering device 40 is basically characterized
in that a desired steering operation on the water surface can be performed by
controlling the revolution of left and right underwater motors 6la and 61b
depending on the left and right rotations of the steering handle 41.

Here, the water surface running device 60 is basically configured to
generate propulsion force for running on a water surface and includes left
and right underwater motors 6la and 61b, screws 62a and 62b connected with
the left and right underwater motors 6la and 61b, and a lifting and lowering
unit 63 for lifting and lowering the left and right underwater motors 6la and

61b in the upward and downward directions. The water surface running device
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60 operates only when the water surface running mode is selected. As shown in
the drawing, there is provided a water surface running device formed of a
underwater motor in which a motor is positioned underwater for generating a
rotational propulsion force. The left and right underwater motors 6la and 61b
are disposed in the left and right sides of the rear end of the car body 10.
The screws 62a and 62b are connected with the rotation shaft of each of the
left and right underwater motors 6la and 61b. The lifting and lowering unit
63 makes 1t possible to lift and lower the left and right underwater motors
6la and 61b in the upward and downward directions. When the ground running
mode is selected, the underwater motors 6la and 61b are lifted, and when the
water surface running mode is selected, the underwater motors 6la and 61b are
lowered, so the underwater motors 6la and 61b remain underwater. As shown in
the drawing, the lifting and lowering unit 63 has a lower end connected with
the underwater motors 6la and 61b and includes a slide bar 631 supported by
the car body 10 slidably in the upward and downward direction, and a straight
motion unit 632 for moving the slide bar 631 in the upward and downward
directions. A screw is disposed in the upper side of the slide bar 631. The
straight motion unit 632 includes a rotor 632b having a female thread formed
in the center and engaged to a male thread, and a stator 632a which surrounds
an outer side of the rotor 632b and generates a rotational force with respect
to the rotor 632b along with the rotor 632b.

The control unit 70 is configured to control the operations of a car.
As shown in the drawing, the control unit 70 controls the operations of the
first and second driving devices 20 and 20' and the left and right underwater
motors 6la and 61b, so the car can run on a ground or a water surface as the
ground running mode and the water surface running mode are selectively
selected by means of a running mode selection switch 74. When the ground
running mode is selected, the control unit 70 lifts the underwater motors 6la
and 61b in the upward direction, and when the water surface running mode is
selected, the underwater motors 6la and 61b are lowered, so the underwater

motors 6la and 61b remain underwater. In addition, the control unit 70
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receives an acceleration signal depending on an operation of the acceleration
pedal 72 of the driver, and adjusts the outputs of the first and second
driving motors 21 and 21' of the first and second driving devices 20 and 20'
and the outputs of the left and right underwater motors 6la and 61b,
respectively. As described earlier, the control nit 70 drives a car only with
the first driving motor 21 on the ground, and drives a car with the remaining
driving motor, namely, the second driving motor 21' when the speed of the
vehicle is lower than a set level as compared to the output torque of the
first driving motor 21 as the driving load increases when the car runs on a
tough road or a slope. Namely, the control unit 70 operates the first driving
motor 21 depending on an acceleration signal of the acceleration pedal 72,
and operates the second driving motor 21' only when the speed of the car is
lower than a set level in response to an acceleration signal of the
acceleration pedal 72 when the driving load increases. The control unit 70
receives a speed signal of a car from the wheel revolution detection sensor
71 and controls the cooperating operations of the first driving motor 21 and

the second driving motor 21'.

[Industrial Applicability]

The present invention can make it possible to minimize the consumption
of charged power by controlling the operations of the driving motors
depending on a change of the driving load so that an output needed for an
optimized running of a car can be outputted depending on a change of the
driving load.

The above described electric car shown in the drawings is provided as
one embodiment for implementing the present invention.

As the present invention may be embodied in several forms without
departing from the spirit or essential characteristics thereof, it should
also be understood that the above-described examples are not limited by any
of the details of the foregoing description, unless otherwise specified, but

rather should be construed broadly within 1ts spirit and scope as defined in
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the appended claims, and therefore all changes and modifications that fall
within the meets and bounds of the claims, or equivalences of such meets and

bounds are therefore intended to be embraced by the appended claims.
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[CLAIMS]
[Claim 1]

In an electric car which includes wheels disposed in left and right
sides of a car body for running operations, and a driving force device for
generating a driving force for driving wheels using electric power, an
electric car, comprising:

said wheels provided in the front and rear sides of the car body in at
least two rows in each side;

said driving device which includes a first driving motor and a second
driving motor, and a first driving force transfer unit and a second driving
forcer transfer unit for transferring the outputs of the first and second
driving motors to the wheels of a front row and the wheels of a rear row,
respectively; and

a control unit which 1s configured to drive either the first driving
motor or the second driving motor and is configured to drive both the first
driving motor and the second driving motor when the speed of a car is lower
than a set level as compared to an output torque of the currently driven

motor between the first and second driving motors.

[Claim 2]

The car of claim 1, wherein said car body is configured to run on a
water surface, and includes a water surface running device for running on a
water surface, and said water surface running device includes a left and
right underwater motors provided in the left and right sides of a rear end of
the car body, a screw connected with a rotation shaft of each of the left and
right underwater motors, and a lifting and lowering means for lifting and
lowering the underwater motors in the upward and downward directions, and
said lifting and lowering means is configured to lift the underwater motors
in the upward direction when a ground running mode is selected, and to lower
the underwater motors when the water surface running mode is selected, so the

underwater motors remain underwater.
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[Claim 3]

The car of claim 2, wherein said lifting and lowering means includes a
slide bar having a lower end connected with the underwater motor and being
supported by the car body to slide in the upward and downward directions, and
a straight motion unit for moving the slide bar in the upward and downward

directions.

[Claim 4]

The car of claim 3, wherein a screw is provided in an upper side of the
slide bar, and said straight motion unit includes a rotor having a female
thread formed in the center and engaged to a male thread, and a stator which
surrounds an outer side of the rotor and generates a rotational force with

respect to the rotor along with the rotor.
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