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(54) LIFTING APPARATUS HAVING AUTOMATIC/MANUAL SWITCHING STRUCTURE, AND 
SMART WINDOW COMPRISING SAME

(57) Disclosed is a lifting device having an automat-
ic/manual switching structure and a smart window includ-
ing the same . The lifting device allows a user to auto-
matically open and close the smart window opena-
ble/closable in a lift sliding manner, and may also be
switched to a manual mode, allowing the user to manually
open and close the smart window. In addition, automatic
opening/closing buttons are provided on the surface of
a handle driving part, so that the user may open and close
the window by simply manipulating the buttons.
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Description

[Technical Field]

[0001] The present invention relates to a smart window
capable of automatic opening and closing, and more par-
ticularly, to a lifting device having an automatic/manual
switching structure and a smart window including the
same. The lifting device allows a user to automatically
open and close the smart window openable/closable in
a lift sliding manner, and may also be switched to a man-
ual mode, allowing the user to manually open and close
the smart window. In addition, automatic opening/closing
buttons are provided on the case of the lifting device, so
that the user may open and close the window by simply
manipulating the buttons.

[Background Art]

[0002] In general, a window serves as a wall for isolat-
ing the room from the outside, and at the same time, the
window allows sunlight and fresh outside air to enter the
room, thereby enabling indoor lighting and ventilation.
[0003] Windows can be classified into various types
according to materials and opening methods. Examples
of the opening methods include the tilt-and-turn method,
in which a window can be fully opened inward, and the
lift sliding method, in which a window is lifted onto a rail
and moved by hardware having a lifting function upon
opening and closing the window.
[0004] According to the liftslidingmethod, a fixedwin-
dow is provided, and a window disposed on one side of
the fixed window is opened or windows disposed on both
sides of the fixed window are opened. Such a lift sliding
window has been previously filed as KR
10-2006-0025389 A.
[0005] More specifically, the lift sliding window is basi-
cally composed of a fixed window installed on a window
frame and a window openable and closable while being
moved laterally along rails formed on the upper and lower
sides of the window frame, and further includes hardware
for locking and securing air tightness by vertically or hor-
izontally moving the window.
[0006] According to the lift sliding window having such
a configuration, when a handle is turned to open the win-
dow, the window is lifted up to a certain height from a rail
by operation of hardware including an elevating means,
and in this state, the window is horizontally moved, so
that the window is quietly and smoothly opened. When
the window is closed, the window and the rail closely
contact with each other, thereby ensuring air tightness,
water tightness, heat insulation, and the like.
[0007] The lift sliding window may be configured so
that a window is automatically lifted by operation of an
electric actuator. However, in the case of the lift sliding
window, there is a problem that the window cannot be
lifted when the electric actuator fails.
[0008] Meanwhile, the lift sliding window is generally

applied to a relatively large window such as a living room
or balcony window. However, since such a window is
large in size, a large amount of force is required when
manually opening and closing the window. Accordingly,
an automatic opening/closing device capable of automat-
ically opening and closing a window in a sliding manner
along a screw shaft rotated by a driving means was dis-
closed in KR 10-0915952 B1.
[0009] In recent years, in addition to a simple open-
ing/closing function, a window system having functions,
such as automatic opening/closing, ventilation, and se-
curity, has been proposed for user convenience.
[0010] However, an automatic opening and closing de-
vice, a ventilation device, and the like applied to such a
window generally operate in a manner that a user directly
manipulates a remote control in the vicinity of the room.
[0011] As a result, a user experiences inconvenience
in the case that the user wants to check whether a ven-
tilation device is operating or opening/closing of windows
while going out, or the user has to close open windows
due to sudden rain.

[Disclosure]

[Technical Problem]

[0012] Therefore, the present invention has been
made in view of the above problems, and it is one object
of the present invention to provide a lifting device having
an automatic/manual switching structure and a smart
window including the same. The lifting device allows a
user to automatically open and close the smart window
openable/closable in a lift sliding manner, and may also
be switched to a manual mode, allowing the user to man-
ually open and close the smart window. In addition, au-
tomatic opening/closing buttons are provided on the sur-
face of a handle driving part, so that the user may open
and close the window by simply manipulating the buttons.

[Technical Solution]

[0013] In accordance with one aspect of the present
invention, provided is a handle driving part for a lifting
device, including a housing installed on a window, where-
in the window is any one of at least one pair of windows
installed in a window frame and is openable/closable in
a sliding manner; a driving motor installed in the housing;
a shaft configured to be rotatable in an interlocking man-
ner via gear trains at the rotating shaft of the driving motor;
a clutch gear configured to connect the gear trains and
the shaft to each other so that the gear trains are engaged
with the shaft, wherein the clutch gear is capable of re-
ciprocating in a sliding manner in an axial direction on
the identical axis line of the shaft for selective power
transmission and is elastically supported at one side by
an elastic member; and a cover coupled to the housing,
wherein, when the cover is engaged, the clutch gear
moves to the other side in an axial direction by pressure
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to connect the gear trains and the shaft; and when the
cover is detached, the clutch gear moves to one side in
an axial direction by the elastic restoring force of the elas-
tic member to block connection between the gear trains
and the shaft, and a handle (H) is fitted and coupled at
a coaxial position of the shaft so that manual rotation
becomes possible.
[0014] In this case, a first spindle may be provided on
one axial surface of the clutch gear, wherein the first spin-
dle is coupled to the fitting hole of the shaft so that the
first spindle is slidable in an axial direction and is integrally
rotated with the shaft; and a second spindle may be pro-
vided on the other axial surface of the clutch gear, where-
in one end of the second spindle is coupled so as to be
idly rotated and the handle (H) is mounted on the other
end of the second spindle, wherein the side portion of
the other end of the second spindle is slidably coupled
to the axial hole of a rotating member rotatably coupled
to the housing so that the second spindle is integrally
rotated with the rotating member; and a fitting protrusion
is provided on the other surface of the clutch gear, where-
in, when the cover is detached, the clutch gear moves to
one side in an axial direction and the fitting protrusion is
fitted and fixed in fitting groove portions provided on the
facing surface of the rotating member, so that the first
spindle and the second spindle are integrally rotated.
[0015] In addition, the cover may be coupled to the
housing so as to be openable/closable in a sliding manner
or in a rotating manner around a hinge axis on one side.
[0016] In addition, the handle may be embedded in a
seating groove provided in the housing so that the handle
is capable of being selectively taken out of the seating
groove when the cover is detached.
[0017] In accordance with another aspect of the
present invention, provided is a lifting device for lifting a
lift sliding window on a rail, including the handle driving
part; an operating rod installed so as to be movable up
and down by power transmitted through the shaft and
the gear modules of the handle driving part; connecting
links, which are connected to the operating rod and in-
stalled at the lower corner of the window to switch vertical
movement to horizontal movement; a slider, which is con-
nected to the connecting links and is slidably installed in
the longitudinal direction on the bottom surface of the
window, wherein, upon operation of the handle driving
part, a guide shaft inside the slider moves along an in-
clined surface to lift the window on the rail; and a roller
rotatably coupled to the lower portion of the slider to be
placed on the rail.
[0018] In accordance with another aspect of the
present invention, provided is a smart window provided
with the lifting device, the smart window including a win-
dow frame provided with a rail; a lift sliding window slid-
ably coupled to the rail, wherein, upon opening operation,
the lift sliding window is automatically lifted on the rail by
action of the lifting device; and an automatic open-
ing/closing device for automatically opening and closing
the window, wherein the automatic opening/closing de-

vice is installed in the window so that the outer circum-
ferential surface of the automatic opening/closing device
is in contact with one surface of a fixed window to which
a driving roller rotated by power transmitted from a driving
motor is disposed adjacent.
[0019] In addition, the automatic opening/closing de-
vice may be installed in the upper or lower portion, or
both upper and lower portions of a meeting stile, in which
a pair of windows overlap with each other.
[0020] In addition, the automatic opening/closing de-
vice may include an electromagnetic clutch, wherein the
electromagnetic clutch is installed on the shaft of the driv-
ing motor and selectively blocks power transmitted to the
driving roller so as to enable manual operation of opening
and closing the window.
[0021] In addition, the smart window may further in-
clude a control part, wherein the automatic opening/clos-
ing device of the window is selectively controlled by op-
erating the control part using a wireless communication
terminal of a user and the control part is responsible for
displaying an open/close state of windows on the wire-
less communication terminal in real time.
[0022] In addition, the smart window may further in-
clude a handle driving part provided with left/right/stop
buttons (B) for controlling the automatic opening/closing
device to automatically open and close the window.

[Advantageous effects]

[0023] As apparent from the foregoing, the present in-
vention advantageously provides a lifting device having
an automatic/manual switching structure and a smart
window including the same. According to the present in-
vention, the present state of the window provided with
various functions can be monitored in real time through
the display window of a terminal, and the functions of the
window can be individually/integrally controlled regard-
less of place.
[0024] Particularly, the lifting device and an automatic
opening/closing device can be used to automatically
open and close the smart window openable/closable in
a lift sliding manner, and can also be switched to a manual
mode, allowing the user to manually open and close the
smart window.
[0025] In addition, left/right/stop buttons are provided
on the housing surface of a handle driving part, so that
the user can automatically open and close the window
by simply manipulating the buttons.

[Description of Drawings]

[0026]

FIG. 1 is a perspective view of the smart window
according to the present invention.
FIG. 2 is an elevation view showing the interior side
of the smart window according to the present inven-
tion.
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FIG. 3 is an enlarged view of the main portion of the
handle driving part according to the present inven-
tion.
FIG. 4 is an exploded perspective view of the handle
driving part according to the present invention.
FIG. 5 is a side cross-sectional view showing the
internal structure of the handle driving part according
to the present invention .
FIG. 6 is an exploded perspective view showing the
configuration of the main portion of the handle driving
part according to the present invention.
FIGS. 7a, 7b, and 8 include operational state dia-
grams of the handle driving part according to the
present invention.
FIG. 9 is a side cross-sectional view showing the
configuration of the automatic opening/closing de-
vice according to the present invention.
FIG. 10 is a schematic block diagram of the smart
window according to the present invention.

[Best mode]

[0027] Hereinafter, the constructions and functions of
preferred embodiments of the present invention will now
be described more fully with reference to the accompa-
nying drawings.
[0028] Here, when reference numerals are applied to
constituents illustrated in each drawing, it should be not-
ed that like reference numerals indicate like elements
throughout the specification.
[0029] FIG. 1 is a perspective view of the smart window
according to the present invention, and FIG. 2 is an ele-
vation view showing the interior side of the smart window
according to the present invention .
[0030] Referring to FIGS. 1 and 2, a smart window 1
according to a preferred embodiment of the present in-
vention includes a window frame 10, a lift sliding window
21 automatically lifted by action of a lifting device 600,
and an automatic opening/closing device 100 for auto-
matically opening and closing the lifted window 21.
[0031] The construction of the window according to the
present invention will be described in detail as follows.
[0032] The window frame 10 constitutes a main outer
frame of the lift sliding window, and rails (not shown) are
provided in the longitudinal direction on the upper and
lower surfaces inside the window frame 10 so that at least
one pair of windows 20 may be coupled to the window
frame 10 so as to be openable/closable in a sliding man-
ner.
[0033] Referring to FIGS. 2 and 3, upon opening/clos-
ing operations, the lift sliding window 21 is automatically
lifted up to a predetermined height on the rail by the lifting
device 600 and then opened or closed in the horizontal
direction. A gasket (or a mohair or the like) may be pro-
vided in the lower portion of the window 21. Thus, upon
closing operation, the gasket closely contacts the inner
surface of the window frame 10 to maintain airtightness.
[0034] Specifically, the lifting device 600 may include

a handle driving part 610; an operating rod 631 installed
so as to be movable up and down by power transmitted
from the handle driving part 610 via gear modules 630
(for example, rack and pinion gears) ; connecting links
633, which are connected to the operating rod 631 and
installed at a lower corner of the window 21 to switch
vertical movement to horizontal movement; a slider 640,
which is connected to the connecting links 633 and is
slidably installed in the longitudinal direction on the bot-
tom surface of the window 21, wherein, upon operation
of the handle driving part 610, a sloping guide slot 643a
of a lifting block 643 is pushed up and down by a guide
shaft 641 provided in the slider 640 to lift the window 21
on the rail; and a roller 650 rotatably coupled to the lower
portion of the slider 640 to be placed on the rail.
[0035] Referring to FIG. 4, the handle driving part 610
may include a housing 611 installed on the window 21,
wherein the window 21 is any one window of at least one
pair of the windows 20 installed in the window frame 10
and is openable/closable in a sliding manner; a driving
motor 613 installed in the housing 611; a shaft 617 con-
figured to be rotatable in an interlocking manner via gear
trains 615 at the rotating shaft of the driving motor 613;
a clutch gear 619 configured to connect the gear trains
615 and the shaft 617 to each other so that the gear trains
615 are engaged with the shaft 617, wherein the clutch
gear 619 is capable of reciprocating in a sliding manner
in an axial direction on the identical axis line of the shaft
617 for selective power transmission and is elastically
supported at one side by an elastic member 618; and a
cover 621 coupled to the housing 611.
[0036] In this case, the cover 621 is coupled to the
housing 611 so as to be openable/closable in a sliding
manner or in a rotating manner around a hinge axis on
one side.
[0037] In addition, the handle (H) is embedded in a
seating groove 612 provided in the housing 611 so that
the handle (H) is capable of being selectively taken out
of the seating groove 612 when the cover 621 is de-
tached.
[0038] More specifically, referring to FIGS. 5 and 6, a
first spindle 623 is provided on one axial surface of the
clutch gear 619, wherein the first spindle 623 is coupled
to a fitting hole 617a of the shaft 617 so that the first
spindle 623 is slidable in an axial direction and is inte-
grally rotated with the shaft 617. In this case, since the
first spindle 623 is formed in a polygonal shape, the first
spindle 623 may be integrally rotated with the shaft 617
even when the first spindle 623 is slidably coupled to the
fitting hole 617a.
[0039] Referring to FIG. 7a, a second spindle 625 is
provided on the other axial surface of the clutch gear 619,
wherein one end 625a of the second spindle 625 is cou-
pled so as to be idly rotated and the handle (H) is selec-
tively mounted on the other end 625b of the second spin-
dle 625, wherein the side portion of the other end of the
second spindle 625 is slidably coupled to an axial hole
627a of a rotating member 627 rotatably coupled to the
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housing 611 so that the second spindle 625 is integrally
rotated with the rotating member 627.
[0040] That is, one end 625a of the second spindle 625
is formed in a cylindrical shape and is idly rotated with
the clutch gear 619, and the other end 625b of the second
spindle 625 is formed in a polygonal shape so that the
second spindle 625 is integrally rotated with the rotating
member 627 even when the second spindle 625 is slid-
ably coupled to the axial hole 627a.
[0041] In the handle driving part 610 having such a
structure, when the cover 621 is engaged, the clutch gear
619 moves to the other side in the axial direction by pres-
sure to connect the gear trains 615 and the shaft 617.
[0042] Referring to FIG. 7b, conversely, when the cov-
er 621 is detached, the clutch gear 619 moves to one
side in the axial direction by the elastic restoring force of
the elastic member 618 to block connection between the
gear trains 615 and the shaft 617.
[0043] That is, a fitting protrusion 619a is provided on
the other surface of the clutch gear 619. When the cover
621 is detached, the clutch gear 619 moves to one side
in an axial direction by the elastic restoring force of the
elastic member 618 and the fitting protrusion 619a is fitted
and fixed in fitting groove portions 627b provided on the
facing surface of the rotating member 627. Accordingly,
the first spindle 623 and the second spindle 625, which
were disconnected in an automatic mode, may be con-
nected to each other and integrally rotated in a manual
mode.
[0044] Referring to FIG. 8, in a manual mode, the other
end 625b of the second spindle 625 is exposed to the
outside, and a handle (H) is fitted and coupled to the
exposed other end 625b so that manual rotation opera-
tion of the shaft 617 becomes possible.
[0045] Referring again to FIGS. 2 and 9, the automatic
opening/closing device 100 is installed in the window 21,
which is one window of the at least one pair of windows
20, and serves to automatically open and close the win-
dow 21 openable/closable in a sliding manner. The au-
tomatic opening/closing device 100 may be installed in
the upper or lower portion, or both the upper and lower
portions of a meeting stile 21a where the pair of windows
20 overlap each other. In the present invention, an ex-
ample of the automatic opening/closing device 100 in-
stalled in the upper or lower portion of the meeting stile
21a is shown and described.
[0046] The automatic opening/closing device 100 may
include a driving motor 110 installed in the meeting stile
21a of the window 21 openable/closable in a sliding man-
ner, and a driving roller 120, which is rotated by power
transmitted from the driving motor 110 and is responsible
for opening and closing the window 21 in a sliding man-
ner, wherein the driving roller 120 is installed such that
the outer circumferential surface of the driving roller 120
is in contact with one surface 23a of a fixed window 23
provided adjacent to the window 21.
[0047] In addition, the automatic opening/closing de-
vice 100 may further include an electromagnetic clutch

130 for switching the window 21 to be opened or closed
manually or automatically. The electromagnetic clutch
130 is installed on a shaft 111 connecting the driving
motor 110 and the driving roller 120 and selectively
blocks power transmitted to the driving roller 120. There-
fore, when power failure or failure of the device occurs,
an automatic mode is switched to a manual mode by
action of the electromagnetic clutch 130, and thus the
window 21 may be manually opened.
[0048] The operation principle of the electromagnetic
clutch 130 is described in detail as follows . A first gear
113 integrally coupled to the rotating shaft of the driving
motor 110 is provided, and the first gear 113 meshes with
a second gear 115 to rotate the shaft 111, thereby driving
the driving roller 120. At this time, the second gear 115
is coupled to the shaft 111 so as to idle on the shaft 111.
On the identical axis line of the shaft 111, the electro-
magnetic clutch 130 is coupled to the second gear 115
in parallel. The electromagnetic clutch 130 is integrally
coupled with the shaft 111 and is rotated, and an elec-
tromagnet (not shown) is provide therein.
[0049] Therefore, when current is applied to the elec-
tromagnet of the electromagnetic clutch 130, the second
gear 115 provided adjacent to the electromagnetic clutch
130 is integrally rotated with the electromagnetic clutch
130 by magnetic force. Accordingly, the power of the driv-
ing motor 110 is transmitted to the driving roller 120, so
that the window 21 may be automatically opened and
closed.
[0050] Conversely, when the current flowing through
the electromagnet is blocked, the electromagnetic clutch
130 and the second gear 115 are separated from each
other, and the power of the driving motor 110 transmitted
to the driving roller 120 is blocked. Therefore, when pow-
er failure occurs or the automatic opening/closing device
100 fails, the window 21 may smoothly be opened and
closed in a manual manner.
[0051] In this case, the first gear 113 and the second
gear 115 may be spur gears, but it is preferable to use a
helical gear so as to reduce noise.
[0052] The driving roller 120 may be made of rubber
or urethane to improve adhesion with the window 23
which the outer circumferential surface of the driving roll-
er 120 abuts.
[0053] In addition, a plurality of uneven grooves 121
may be formed on the outer circumferential surface of
the driving roller 120 at regular intervals, so that frictional
force may be generated when the outer circumferential
surface of the driving roller 120 is in contact with the one
surface 23a of the window 23.
[0054] In addition, an uneven pad 123 may be provided
on the one side 23a of the window which contacts the
outer circumferential surface of the driving roller 120 so
as to be engaged with the uneven grooves 121, so that
a slipping phenomenon may be prevented when the driv-
ing roller 120 is initially driven. The uneven pad 123 may
be formed on the entire one surface 23a of the window
23 in a direction in which the window 23 is opened or
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closed, and may also be formed only in a predetermined
section required for initially driving the driving roller 120
in a stopped state.
[0055] When a person or an object passing between
a window gap is detected without recognizing the closing
operation of the window 21, the automatic opening/clos-
ing device 100 may be further provided with a safety sen-
sor 140 to immediately stop operation of the driving motor
110. The safety sensor 140 may be installed on the meet-
ing stile 21a or at the front of the window 21 upon closing
of the window 21. In the present invention, an example
in which the safety sensor 140 is provided on the meeting
stile 21a is described below.
[0056] In addition to the automatic opening/closing de-
vice 100, the smart window 1 according to the present
invention may be further provided with a natural ventila-
tion part 200, a light adjusting part 300, an opening/clos-
ing notification part 400, and a control part 500 (see FIG.
10) for controlling the components 100, 200, 300, 400,
and 600.
[0057] The natural ventilation part 200 is provided in
the windows 20 to ventilate indoor air. The natural ven-
tilation part 200 is preferably installed in the fixed window
23 which is not opened or closed among the at least one
pair of windows 20.
[0058] In this case, the natural ventilation unit 200 may
include a carbon dioxide sensor 210 for measuring the
concentration of carbon dioxide contained in the indoor
air. Accordingly, when the value measured by the carbon
dioxide sensor 210 exceeds the reference value, the nat-
ural ventilation part 200 may be automatically operated.
[0059] In this case, any one of KR 10-1274838 B1, KR
10-1259671 B1, KR 10-1260564 B1, KR 10-1301811 B1,
KR 10-1293852 B1, KR 10-1307645 B1, KR 10-1433437
B1, KR 10-1293846 B1, KR 10-1292365 B1, KR
10-1330447 B1, KR 10-1252906 B1, KR 10-1272994 B1,
KR 10-1338547 B1, KR 10-1273019 B1, KR 10-293802
B1, KR 10-1263991 B1, and KR 10-1254413 B1 filed by
the present applicants may be applied to the ventilation
device for a window used in the natural ventilation part
200. However, the present invention is not limited thereto,
and ventilation devices, which are typically used in a win-
dow, may be used. A detailed description of the operating
principle of the ventilation device for a window is omitted.
[0060] The light adjusting part 300 is installed on a part
or all of the glass provided in the windows 20 and serves
to convert the light transmittance of the glass into a trans-
parent or opaque state. Typically, the light adjusting part
300 is also referred to as ’magic glass’ .
[0061] The magic glass used in the light adjusting part
300 is a laminated glass structure in which an ITO film
and a liquid crystal are placed between two sheets of
glass and compressed. The light adjusting part 300 may
change molecular arrangement between the ITO films
by applying a voltage to the magic glass, so that the win-
dow may be instantly changed from the opaque state to
the transparent state. It is possible to freely change the
transparency according to change in voltage.

[0062] In the state wherein no voltage is applied, liquid
crystal appearing as a rod-like molecule aligns along the
inner wall of a capsule. In this state, light incident on the
magic glass is refracted on the surface or inside of the
capsule due to the difference in refractive index between
a polymer and the liquid crystal and the birefringence of
the liquid crystal. As a result, the light does not travel
straight and the window appears opaque due to scatter-
ing.
[0063] On the contrary, when a voltage is applied, the
liquid crystal molecules are arranged in a direction per-
pendicular to the electrodes because of the property of
being parallel to the direction in which the voltage is ap-
plied. When the refractive index of the liquid crystal
matches the refractive index of the polymer in such an
arrangement state, the state becomes the same as with-
out the interface of the capsule, and the light travels
straight without scattering. Therefore, the magic glass
looks transparent.
[0064] The light adjusting part 300 having such a struc-
ture may be applied to the entire windows 20, or the win-
dows 20 may be divided into a plurality of zones along
the up/down directions and the left/right directions so that
the zones are selectively adjusted to a transparent and
opaque state by the light adjusting part 300.
[0065] The opening/closing notification part 400 is pro-
vided in the window 1, and includes a detection sensor
410 for detecting, in real time, whether the window 21 is
opened or closed.
[0066] In this case, the detection sensor 410 may con-
sist of at least a pair of magnetic sensors for detecting
whether the window 21 openable/closable in a sliding
manner is opened or closed, wherein the magnetic sen-
sors may be respectively attached to the window frame
10 and the window 21, so that the magnetic sensors are
configured to face each other.
[0067] Specifically, the detection sensor 410 is embed-
ded both in the upper portion of the openable/closable
window 21 and the window 21 facing surface of the win-
dow frame 10 corresponding to the window 21. However,
the present invention is not limited to the above-de-
scribed position, and various positions may be applied
without limitation as long as the positions enable easy
detection of whether the window 21 is forcibly opened or
closed.
[0068] The functions of the components 100, 200, 300,
400, and 600 are individually or integrally controlled by
operating the control part 500 usingawireless communi-
cation terminal 510 of auser regardless of time and place,
and the control part 500 is responsible for displaying the
states of the components on the display window of the
wireless communication terminal 510 in real time.
[0069] Specifically, wireless communication is used in
the control part 500, and wireless communication is per-
formed in such a way that a wireless signal is transmitted
to a gateway and then connected to the application of
the terminal 510 through the Internet.
[0070] In this case, an RF communication method is
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preferably used in wireless communication. However,
the present invention is not limited thereto, and ZigBee
wireless communication supporting short-range commu-
nication may be applied. For reference, ZigBee wireless
communication refers to one of the IEEE 802.15.4 stand-
ards supporting short-range communication, and is a
technology for short-range communication and ubiqui-
tous computing in the range of 10 to 20 m in the field of
wireless networking applied to environments such as
home and office. In other words, ZigBee relates to a con-
cept of mobile phone or wireless LAN, and the distinctive
feature of ZigBee is that it can communicate a small
amount of information while minimizing power consump-
tion.
[0071] In the present invention, the RF communication
(RF 447 MHz communication method) or the ZigBee
wireless communication is exemplified as the wireless
communication, but the present invention is not limited
thereto. For example, any one of Bluetooth, Z-wave, Wi-
Fi, WiBro, and Near Field Communication (NFC) may be
selectively used as the wireless communication.
[0072] In addition, the terminal 510 is preferably a
smartphone that is portable and on which the corre-
sponding application can be easily installed. In addition
to the smartphone, any one of a tablet PC, a mobile
phone, a desktop, a laptop, a tab book, and a PDA may
also be used.
[0073] When the smart window 1 having such a con-
figuration according to the present invention is used, a
user may monitor the current state of the window 1 having
various functions, in real time, through the display win-
dow of the terminal 510, and individually/integrally control
the various functions of the smart window 1 regardless
of place.
[0074] In particular, the lifting device 600 may be used
to automatically open and close the smart window open-
able/closable in a lift sliding manner, and the open-
ing/closing method of the window may be switched to a
manual mode using the lifting device 600.
[0075] In addition, left/right/stop buttons (B) are pro-
vided on the surface of the housing 611 of the handle
driving part 610, and a user may control the automatic
opening/closing device 100 and the lifting device 600 by
simply manipulating the buttons, so that the window 21
may be automatically opened and closed.
[0076] The present invention is described with refer-
ence to preferred embodiments. However, the present
invention is not limited to the above-described embodi-
ments, and various changes and modifications may be
made without departing from the technical spirit of the
present invention.

[Description of Symbols]

[0077]

1: WINDOW, 10: WINDOW FRAME
20: WINDOW, 21: SLIDING WINDOW

21A: MEETING STILE, 23: FIXED WINDOW
100: AUTOMATIC OPENING/CLOSING DEVICE,
110: DRIVING MOTOR
111: SHAFT, 113: FIRST GEAR
115: SECOND GEAR, 120: DRIVING ROLLER
121: UNEVEN GROOVES, 123: UNEVEN PAD
130: ELECTROMAGNETIC CLUTCH, 140: SAFE-
TY SENSOR
200: NATURAL VENTILATION PART, 210: CAR-
BON DIOXIDE SENSOR
300: LIGHT ADJUSTING PART, 400: OPEN-
ING/CLOSING NOTIFICATION PART
410: DETECTION SENSOR, 500: CONTROL PART
510: TERMINAL, 600: LIFTING DEVICE
610: HANDLE DRIVING PART, 611: HOUSING
612: SEATING GROOVE, 613: DRIVING MOTOR
615: GEAR TRAINS, 617: SHAFT
617A: FITTING HOLE, 618: ELASTIC MEMBER
619: CLUTCH GEAR, 619A: FITTING PROTRU-
SION
621: COVER, 623: FIRST SPINDLE
625: SECOND SPINDLE, 627: ROTATING MEM-
BER
627A: AXIAL HOLE, 627B: FITTING GROOVE
PORTIONS
B: LEFT/RIGHT/STOP BUTTONS, H: HANDLE

Claims

1. A handle driving part for a lifting device, comprising:

a housing 611 installed on a window 21, wherein
the window 21 is any one window of at least one
pair of windows 20 installed in a window frame
10 and is openable/closable in a sliding manner;
a driving motor 613 installed in the housing 611;
a shaft 617 configured to be rotatable in an in-
terlocking manner via gear trains 615 at a rotat-
ing shaft of the driving motor 613;
a clutch gear 619 configured to connect the gear
trains 615 and the shaft 617 to each other so
that the gear trains 615 are engaged with the
shaft 617, wherein the clutch gear 619 is capable
of reciprocating in a sliding manner in an axial
direction on an identical axis line of the shaft 617
for selective power transmission and is elasti-
cally supported at one side by an elastic member
618; and
a cover 621 coupled to the housing 611,
wherein, when the cover 621 is engaged, the
clutch gear 619 moves to the other side in an
axial direction by pressure to connect the gear
trains 615 and the shaft 617; and
when the cover 621 is detached, the clutch gear
619 moves to one side in an axial direction by
elastic restoring force of the elastic member 618
to block connection between the gear trains 615
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and the shaft 617, and a handle (H) is fitted and
coupled at a coaxial position of the shaft 617 so
that manual rotation operation becomes possi-
ble.

2. The handle driving part according to claim 1, where-
in, on one axial surface of the clutch gear 619, a first
spindle 623 is provided, wherein the first spindle 623
is coupled to a fitting hole 617a of the shaft 617 so
that the first spindle 623 is slidable in an axial direc-
tion and is integrally rotated with the shaft 617; and
on the other axial surface of the clutch gear 619, a
second spindle 625 is provided, wherein one end of
the second spindle 625 is coupled so as to be idly
rotated and the handle (H) is mounted on the other
end of the second spindle 625,
wherein a side portion of the other end of the second
spindle 625 is slidably coupled to an axial hole 627a
of a rotating member 627 rotatablycoupled to the
housing 611 so that the second spindle 625 is inte-
grally rotated with the rotating member 627; and
on the other surface of the clutch gear 619, a fitting
protrusion 619a is provided, wherein, when the cover
621 is detached, the clutch gear 619 moves to one
side in an axial direction and the fitting protrusion
619a is fitted and fixed in fitting groove portions 627b
provided on a facing surface of the rotating member
627, so that the first spindle 623 and the second spin-
dle 625 are integrally rotated.

3. The handle driving part according to claim 1, wherein
the cover 621 is coupled to the housing 611 so as
to be openable/closable in a sliding manner or in a
rotating manner around a hinge axis on one side.

4. The handle driving part according to claim 1, wherein
the handle (H) is embedded in a seating groove 612
provided in the housing 611 so that the handle (H)
is capable of being selectively taken out of the seat-
ing groove 612 when the cover 621 is detached.

5. A lifting device having an automatic/manual switch-
ing structure, wherein the lifting device lifts a lift slid-
ing window 21 on a rail comprises:

the handle driving part 610 according to any one
of claims 1 to 4;
an operating rod 631 installed so as to be mov-
able up and down by power transmitted through
a shaft 617 and gear modules 630 of the handle
driving part 610;
connecting links 633, which are connected to
the operating rod 631 and installed at a lower
corner of the window 21 to switch vertical move-
ment to horizontal movement;
a slider 640, which is connected to the connect-
ing links 633 and is slidably installed in a longi-
tudinal direction on a bottom surface of the win-

dow 21, wherein, upon operation of the handle
driving part 610, a guide shaft 641 inside the
slider 640 moves along an inclined surface to lift
the window on the rail; and
a roller 650 rotatably coupled to a lower portion
of the slider 640 to be placed on the rail.

6. A smart window, comprising:

a window frame 10 provided with a rail;
a lift sliding window 21 slidably coupled to the
rail, wherein, upon opening operation, the lift
sliding window 21 is automatically lifted on the
rail by action of the lifting device 600 of claim 5;
and
an automatic opening/closing device 100 for au-
tomatically opening and closing the window 21,
wherein the automatic opening/closing device
100 is installed in the window 21 so that an outer
circumferential surface of the automatic open-
ing/closing device 100 is in contact with one sur-
face of a fixed window 23 to which a driving roller
120 rotated by power transmitted from a driving
motor 110 is disposed adjacent.

7. The smart window according to claim 6, wherein the
automatic opening/closing device 100 is installed in
an upper or lower portion, or both upper and lower
portions of a meeting stile 21a, in which a pair of
windows 20 overlap each other.

8. The smart window according to claim 6, wherein the
automatic opening/closing device 100 comprises an
electromagnetic clutch 130, wherein the electromag-
netic clutch 130 is installed on a shaft 111 of the
driving motor 110 and selectively blocks power trans-
mitted to the driving roller 120 so as to enable manual
operation of opening and closing the window 21.

9. The smart window according to claim 6, further com-
prising a control part 500, wherein the automatic
opening/closing device 100 of the window is selec-
tively controlled by operating the control part 500 us-
ing a wireless communication terminal 510 of a user
and the control part 500 is responsible for displaying
an open/close state of windows 20 on the wireless
communication terminal 510 in real time.

10. The smart window according to claim 6, further com-
prising left/right/stop buttons (B) for controlling the
automatic opening/closing device 100 to automati-
cally open and close the window 21 provided in the
handle driving part 610.
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