
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

97
7 

54
3

A
1

TEPZZ 97754¥A_T
(11) EP 2 977 543 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
27.01.2016 Bulletin 2016/04

(21) Application number: 14741141.7

(22) Date of filing: 17.01.2014

(51) Int Cl.:
E06B 9/74 (2006.01)

(86) International application number: 
PCT/KR2014/000537

(87) International publication number: 
WO 2014/112837 (24.07.2014 Gazette 2014/30)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(30) Priority: 18.01.2013 KR 20130005624
18.01.2013 KR 20130005626

(71) Applicant: Terasolar Co., Ltd.
Seoul 122-040 (KR)

(72) Inventors:  
• JUNG, Taerok

Seoul 122-200 (KR)
• JUNG, Jaeheun

Seoul 122-200 (KR)

(74) Representative: Kransell & Wennborg KB
P.O. Box 27834
115 93 Stockholm (SE)

(54) SUNBLIND DRIVING APPARATUS HAVING RETURNING FUNCTION OF DRIVING WHEEL 
MEMBER

(57) The present invention relates to the sunshade
driving device comprising that: a returning function of a
manually driving module (410) is actuated by a ball chain
or a rotating string; a rotating shaft (421) is attachable/
detachable to the power drive means or the rotating shaft
stopping means separated from a manual driving mod-
ule; at least one pick-up member (452, 452’) to directly
drive the sunshade rotating shaft or driving the rotating
shaft (421) by the manual drive module (410); a wheel
driving member (415’) having a manual pulley (415a) or

a manual driving wheel (412b) being fitted the ball chain
or rotating string; wherein the wheel drive member (415’)
will be engaged to the manual rotating wheel (412b) and
the manual pulley (415a) for rotating together in one di-
rection, and the wheel driving member (415’) will disen-
gaged the manual rotating wheel (412b) and the manual
pulley (415a) for independently rotating each other in op-
posite direction activated by a bi-directional driving clutch
(415b).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention:

[0001] The present invention relates to a sunshade
driving device, such as a blind or a louver. Particularly,
a wheel driving member of the sunshade driving device
has a returning function to go back its original position,
immediately after driving. Preferably, the sunshade driv-
ing device having the returning function of the wheel driv-
ing member driven by a manual/electric combined driving
module. Additionally, a gear ratio of the planetary gear
train is utilized for the returning function of the sunshade
driving device.
[0002] The present invention also relates to a screen
rotation rod of the roll/combination/ triple blind (hereinaf-
ter refer to "rotating shaft"). The angle adjustment of the
slat of the Venetian/Roman Shades/Honeycomb blind or
the rotation rod for winding (refer to same as "rotating
shaft"), and the rotating shaft of the vertical blind (refer
to same as "rotating shaft") is manually driving a ball chain
or a rotating string by hand-pulling (hereinafter both re-
ferring to "manual line") to securely transmit and easy to
maintenance. The manual/electrical combined driving
module is adapted for the returning function of the wheel
driving member of the sunshade driving device.

2. Related Prior Art:

[0003] Generally, a blind is installed on a window frame
to selectively admit the sun-light through the window. Ac-
cording to the window structure, a length of the slats is
arranged in the horizontal direction for operating up and
down direction to selectively admit the sun-light, such as
the venetian blind. The slats of the vertical blind are ar-
ranged in the vertical direction and operating the right
and left directions to selectively admit the sun-light. The
roll blind, which is winding the screen, is moving up and
down directions to selectively admit the sun-light, such
as a roll type blind.
[0004] Fig. 1a is an exploded perspective view and a
cross-sectional view showing a typical roll blind of a kind
of conventional roll type sunshade, Fig. 1b is an assem-
bled cross-sectional view showing a typical roll blind of
a kind of conventional roll type sunshade, Fig. 2 illustrates
a typical Venetian Blind, which is a kind of the conven-
tional slat type sunshade.
[0005] First of all, as shown in Figure 1 a (a), a head
rail (1 a) of the roll blind is installed to the upper window
frame, which is a kind of the conventional roll type sun-
shade; a roll screen (2) disposed on the lower side of the
head rail (1 a), and an input driving module (4a) for the
roll sunshade is inserted to one end of the head rail (1
a), and supported the roll screen (2) rotatable; a plug (5a)
is for closing the opposite end of the roll sunshade; as
shown in Fig. 1 a (b), the roll screen (2) has a screen (2b)

consisting of a fastening member (2b2) and a screen
sheet (2b1); a protruding jaw is formed in the longitudinal
direction of inner circumferential surface, a screen sheet
fastener (2a3) is formed on an outer peripheral surface,
a rod (tube) with a hollow inside (2a1) is used as a rotation
power shaft for winding the screen as a roll (2a); an input
drive module (4a) for sunshade driving is inserted to one
end of the roll (2a); the opposite end of the rod is blocked
by the plug (5a); as shown in Fig. 1 a (c), an anti-deflection
reinforcing member (2a2) is included to the inside of the
tube shaft (2a1) by considering the weight of the long
width screen sheet (2b1); typically, the tube shaft (2a1)
is used for combination of the roll type sunshade drive-
rotating shaft and the taking-up winding that is a very
economical structure; the tube shaft is produced through
the injection molding using an aluminum or plastic ma-
terial, and the hollow shaft (tube) is used for lowering the
manufacturing cost,.
[0006] Such a conventional roll blind, the user manu-
ally operates the roll sunshade input-driving module (4a).
Eventually, the roll (2a) is operated by the ball chain (3)
or rotating string (not shown). The electric motor (not
shown) is rotating the tube shaft (2a1) by using electric
power. The screen (2b) of the roll screen (2) is selectively
winding up or down for shading or admitting the sunlight.
[0007] In addition, as shown in Fig. 1a (d), the roll sun-
shade input driving module (4a) (hereinafter "first con-
ventional manual drive module") has a sunshade stopper
(4a1) formed an engaging portion (4a2’) and inserted to
the spring member (4a2); a manual pulley (4a3a) oper-
ated by a ball chain (3) or rotating string (not shown), and
the locking portion (4a2’) of the spring member (4a2)
push the spring body to the opening direction for releas-
ing the friction force between the sunshade stopper (4a1)
and the spring member (4a2) to drive the spring driving
member (4a3b); the wheel driving member (4a3) is fitted
to the outer peripheral surface of the sunshade stopper
(4a1); the protruding jaw (4a41) is formed for fitting the
outer peripheral surface to the screen sheet fastener
(2a3) of the tube shaft (2a1); the inner circumferential
surface is coupled to the wheel driving member (4a3)
and sunshade stopper (4a1); a pick-up member (4a4)
formed a braking projection (not shown) activates that
the spring body of the spring member (4a2) is pushed to
be narrowed direction for increasing the friction force be-
tween the sunshade stopper (4a1) and the spring mem-
ber (4a2) to brake; a user pulls the ball chain (3) or a
rotating string (not shown) to rotate the wheel driving
member (4a3) (solid line arrow direction in Fig. 1 b), a
spring drive member (4a3b) of the wheel driving member
(4a3) pushes the lacking part (4a2’) of the spring member
(4a2) to the opening direction from the spring body of the
spring member (4a2) to release the frictional force be-
tween the sunshade stopper (4a1) and the spring mem-
ber (4a2); at the same time, the braking lock jaw (not
shown) of the pick-up member (4a4) is pushed to rotate;
then, the protruding jaw (4a41) formed on the outer cir-
cumferential surface screen sheet fastener (2a3) of the
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tube shaft (2a1) rotates the roll (2a) of the tube shaft
(2a1); when the user stops pulling the ball chain (3) or
the rotating string(not shown), a rotational force is acted
on the tube shaft (2a1) according to the load of the screen
sheet (2b1), eventually this rotational force rotates the
pickup member (4a4); a brake locking jaw (not shown)
of the pick-up member (4a4) pushes the spring body of
the spring member (4a2) in the direction of narrowing
(broken line arrow direction in Fig. 1 b), the friction force
increases between the sunshades stopper (4a1) and a
spring member (4a2) to stop the rotation of the tube shaft
(2a1).
[0008] Such a conventional roll blind, a great force for
manual driving is exerted to the ball chain (3) or the ro-
tating string (not shown) according to the weight of the
screen (2b); the Republic of Korea Utility Model Regis-
tration No. 20-0434153 and 20-0424234 has disclosed
a driving device that have a disadvantage because it re-
quires great force to wind the screen (2b) on the roll (2a);
to solve the drawback, the Republic of Korea Patent No.
10-0669485 and the U.S. Patent No. 6,685,592 disclosed
the roll-blinds. However, those have a disadvantage that
the rotational force is limited to enhance for the specific
size of given roll (2a) and the various weights of the blind
fabrics; Also, the Republic of Korea utility model regis-
tration No. 20-0439469 disclosed the application of a
planetary gear reducer; it requires a long length of the
ball chain or the rotating string (not shown) due to the
reduction ratio (3) for raising the screen; the operating
time and the pulling numbers of the ball chain or the ro-
tating string are increased. It is popularized to the public
because of the less pulling force for winding the screen.
[0009] This time, unlike the conventional roll-type sun-
shade, the venetian blind, which is a kind of the conven-
tional slat type of sunshade device is discussed; as
shown in Fig. 2 a to c; a head rail (1 b) installed on the
upper window frame; a plurality of the slats (61) disposed
lower side of the head rail (1b); one set of slat module
(6) consisted of a couple of slat lines through each of the
slats; slat driving module (8); a slat sunshade input driving
module (4b) for driving the slat driving module (8); a slat
sunshade cap (5b); a slat type sunshade driving rotation
shaft (9) is driven inserted with a plurality of slat driving
module (8); the slat driving module (8) consisting of a
pulling line (81) for lifting or lowering the plurality of the
slats (61) and a slat mounting line control member (62)
for adjusting the angle of the plurality of slats (61) by
pulling or releasing the slat string and including a sliding
spring (62).
[0010] Further, a slat input driving module for sun-
shade (4b) is inserted into one end of the head rail (1 b);
the other end, the slat stopper (5b) for sunshade is fitted;
as shown in Fig. 2, a and b, the weight of slat module (6)
is considered for a set of elongated width; the slot mount
string is fixed on a slot mount string control member (62)
being consisted of a couple of the sliding spring; the slot
mount string balances the slots, simultaneously adjusts
the angle of the slats; when the slots are moving up and

down, the slots are considering the balance and the sta-
bility, at the same time; so that, a couple of the slat pulling
strings (81) is arranged one-to-one corresponding to the
slat mount string adjust member (62); the slat-type sun-
shade driving shaft (9) installed at one end of the slat
sunshade input driving module (4b) is manually operated
by rotating the ball chain (3) or the rotating string(not
shown); eventually, an electric motor (not shown) is used
to wind or unwind the slats (61) for selectively shielding
or admitting the sunlight; at this moment, a ribbon can
be used as the slat pulling strings (81); it is not shown in
the figure, but in case of the ribbon used, other kind ribbon
type slat drive module is used different from the slat driv-
ing module (8) as shown in Fig. 2b, (not shown).
[0011] Additionally as shown in Fig. 2d, the slat input
driving module (4b) for sunshade (hereinafter "second
conventional manual driving module") provides a sun-
shade stopper (4b1 a) fixed to the case (4b1 b) for in-
serting a spring member (4b2) formed an engaging por-
tion (not shown); a manual pulley (4b3a) having a sun
gear at the center and the free gear (4b3b); a wheel driv-
ing member (4b3) consists of a planetary gear carrier
(4b3c) being protruded the spring drive member (4b3c’);
the slat-type sunshade drive rotation shaft (9) is fitted a
coupling sphere power (4b4b), the planetary gear carrier
(4b3c) of the wheel driving member (4b3) is combined
with the pick-up member (4b4) forming a protruded brak-
ing lock jaw (4b4a); when the user pulls the ball chain (3)
or the rotating string (not shown), the wheel driving mem-
ber (4b3) is rotated by the pulling force, a planetary gear
carrier (4b3c) of the wheel driving member (4a3) pushes
the lacking part of the spring member (4b2) to the opening
direction from the spring body of the spring member (4b2)
to release the frictional force between the sunshade stop-
per (4b1) and the spring member (4b2), at the same time,
the pick-up member (4b4) is rotated, then the slat type
sunshade driving shaft (9) is rotated; when the user stops
pulling the ball chain (3) or the rotating string(not shown),
a rotational force is acted on the slat type sunshade driv-
ing shaft (9) according to the load of the slat, eventually
this rotational force rotates the pickup member (4b4); a
brake locking jaw (4b4a) of the pick-up member (4b4)
pushes the spring body of the spring member (4b2) in
the direction to narrowing, the friction force increases to
stop the rotation of the slat type sunshade driving shaft
(9).
[0012] At this moment, the force applied to the ball
chain or the rotating string (not shown) varies depending
on the degree of winding or unwinding the slat that is well
known fact to one skilled in the art; additionally, it will
describe more in detail, when the slat is winding up being
unrolled down to the bottom, the force is needed to re-
lease the frictional force between the sunshade stopper
(4b1 a) and the spring member (4b2); in addition to the
lifting force is needed to wind up the slat; the rotational
force is needed to continuously rotate the driving wheel
(4b3) as long as the winded distance of the ball chain or
the rotating string (not shown); when the slat, which is
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wound up to the top, is lowering to the bottom, the force
is needed to release the frictional forces between the
sunshade stopper (4b1a) and the spring member (4b2)
and the weight is negatively added to wind down the slat;
eventually, it is the principle of rolling down the slat by its
weight; Similarly, depending on the rotation of the drive
wheel (4b3), the length of the ball chain or the rotating
string must be supplied (not shown) to repeat the follow-
ing take-up operation; the length of rotated ball chain or
the rotating string varied depending on the diameter of
the slat drive module (8), the driving wheel diameter
(4b3), the gear ratio; the pulling force is inversely propor-
tional to the gear ratio as the gear ratio is larger; then,
the required length of the rotated ball chain or the rotating
string is increased; usually, the slat is heavier than the
screen sheet, the driving wheel (4b3) having a planetary
gear train is applied; considering the pulling force and
length of the adult, the length of the rotated ball chain or
the rotating string is produced about 2 times longer than
the driving distance of the slat module (6); in this case,
the length of rotating distance for driving is exceeded the
length of the rotated ball chain or the rotating string(not
shown), but the required pulling force is reduced accord-
ing to the gear ratio.
[0013] The conventional slat type sunshade device as
well as the conventional roll type sunshades, the force
applied to the manually operated ball chain (3) or the
rotating string (not shown) is large according to the weight
of one set of the slat module (6); due to the large pulling
force needed, a planetary reduction gear is adopted; as
the reduction ratio (3) is applied, the user manually wind
the longer length of the ball chain or the rotating string(not
shown); thus, the user consumes less energy to raise
the sunshade device. however, it has a disadvantage to
operate the longer tugging time and more tugging
number; thus, there is a tendency to utilize an electric
motor (not shown) instead of the manual operation.
[0014] Nevertheless, the manually operated conven-
tional sunshade has the tube shaft (2a1) and the slat-
type sunshade driving rotation shaft (9); it has distinguish
described that the static friction force of the spring is con-
trolled for rotating the sunshade rotating shaft (not
shown); thus, It has the common merits of the convenient
control method and very economical operation; so, the
utilization of the planetary gear train is widely popularized
to reduce the energy consuming for the manual opera-
tion; the main reason is that the manually driving sun-
shade is durable, convenient and economical, so it is a
noticeable fact.
[0015] Because of those advantages, the more electric
motor operation (not shown) is employed to replace the
manual operation; However, it is well known fact to one
skilled in the art that each operation still has a merit and
demerit; for an example, if an electric manual combined
operation is not used to operate the sunshade; in case
of the power failure, the electric motor is out of order, or
the remote controller is misplaced, the user cannot op-
erate the sunshade; it is very uncomfortable; further, it

has a demerit that the motor consumes a lot of standby
power, which cause to increase the power cost; thus, the
electric/manual combined operation or the manual/mo-
torizing combined sunshade is necessary.
[0016] Furthermore, it is not necessarily employing the
electric driving system; among the manual driving sys-
tem, one drives the sunshade by pulling a string or the
sunshade is driven by rotating the rotation system cou-
pled to the sunshade rotating shaft; it is necessary to be
flexible for driving the sunshade with lighter pulling force
by varying the gear ratio.
[0017] Further, as shown in Fig. 1b, in order to manu-
ally drive the sunshade to the both directions, continu-
ously, it is necessary to have a ring shape (’U’ shape as
viewed only lower half) for the driving string (2b’); there
is not a few accident happened the injury or death annu-
ally that a neck or other body parts of the infant is caught
by the ’U’ shaped driving string (2b’).
[0018] That is, as shown in Figure 1 a (a), the roll blind
has a transmitting means of the pulling force for wind-
ing/unwinding operations as the ball chain (110a) or the
rotating string (not shown); the loop (3) has formed the
same structure of the ’U’ shape; the length of the loop
matches to the unwounded length of the screen sheet,
and hanged loosely in the longitudinal direction to the
bottom; in case of the ball chain (110a), a plurality of the
identical sphere-shaped plastic balls (112) is arranged
on a solid string (111 a) with constant intervals, and
mounted firmly on the groove of the driving wheel (11 a3)
for properly transmitting the pulling force by considering
the lifting load of the screen sheet while it is winding; the
loop is formed the ’U’ shape by bonding the both ends
of the string; the rotating string (not shown) is also formed
the ’U’ shape of the loop by bonding both ends of the
string; it is applied to the most of roll blinds because of
the robustness and inexpensive; However, the ’U’
shaped loop having a long length is installed and hanged
loosely to the lower position; so, it is easily accessible to
the children for playing with the string, which is caused
a fatal accident and issued the public problem; Therefor,
many countries have issued a bill for standard safety reg-
ulation to avoid the accidents.
[0019] On the other hand, although it is not shown, the
industry has attempted various improvements to solve
the above-mentioned public problem of the ’U’ shaped
loop of the ball chain or the rotation line; a linear-type
loop formed a stopper of the ball chain or the rotating
string is used; and a spring return device is added to
return by the reserve force; the ball chain or the rotating
string is repeatedly supplied to drive instead of the ’U’
shaped loop; a single line or the separated double line
is exposed to the outside; the loop is easily separated
when a predetermined force is loaded to the ’U’ shaped
loop of the ball chain or the rotation line; the ball chain
or the rotating string is installed on the limited height to
avoid the reach of the children’s hand; the bottom end of
the ’U’ shaped loop of the ball chain or the rotating string
is fixed, but not pinch the children’s head; there are var-
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ious attempts to solve the public problems raised by the
’U’ shaped loop of the ball chain or the rotation line.
[0020] However, the industry’s efforts are that a sep-
arating method of the loop when a predetermined force
applies to the ’U’ shaped loop of the ball chain or the
rotating string, and the limited height of the loop installa-
tion to avoid reach of the children’s hand; the industry’s
efforts are in fact makeshift.
[0021] On the other hand, in order to solve the above
mentioned problems, the second conventional manual
sunshade apparatus adopts the planetary reduction gear
to reduce the applied force to the ball chain (3) and the
rotating string (not shown) for manually operation by con-
sidering the weight of the slat and the hoisting load of the
screen; the prolonged length of the ball chain (3) or the
rotating string (not shown) as much as the gear reduction
ratio is manually wound; it needs less power to drive by
the user, but there are drawbacks that the tugging
number and operating time are increased; thus, there is
a tendency to adopt the electric motor (not shown) in-
stead of the manual operation; in addition, there is a trend
to adopt the electric operation only in the new product of
the sunshade for the sake of the children’s safety; and
it’s dissemination is also increased.
[0022] Nevertheless, the conventional manual driving
system is still needed to control the static frictional power;
it is required the human power in the way of convenience
and economic, except the children’s safety; the conven-
tional manual driving sunshade system has very eco-
nomical and convenient way to control the traction of the
spring, which is the lower cost and durable, so it is the
economical point of fact.
[0023] The conventional electric driving sunshade sys-
tem as well as the manual driving sunshade system can-
not be recycled the conventional manual driving sun-
shade; It is well known fact to one skilled in the art that
the technology has recognized to simply replace the con-
ventional manual driving system; the main reason is that
the structure of the conventional manual driving sun-
shade system cannot simply and easily remove or mount
the motor, while it is maintaining the function; because
of these reason, the user cannot operate the sunshade
system until the motor repair; it is very uncomfortable,
and caused the customer large complaints; it is a big
troublesome to those of ordinary skill in the art; it is im-
possible to operate the sunshade, even if the broken mo-
tor is removed; the sunshade can operate without bur-
densome of the reassembly the conventional manual
sunshade drive unit; it is necessary to simply operate the
sunshade driving system manually, even if the motor is
separated from the driving system; when the manual driv-
ing sunshade is converted to the electric driving sun-
shade, the motor is simply mounted without difficulty;
most of the time, it is not possible to simply add the motor
or impossible to both manually removed from the con-
ventional shade driving device, most made of the plastic,
is used, after using it, most We needed to be improved
in terms of cost and environmental issues, so throw away

after a conventional drive system manually removed from
the sunshades are using; most of the conventional sun-
shade manually driving device produced with the plastic
is removed from the used eaves and discarded; so it is
necessary to improve in terms of cost and environmental
issues.
[0024] Furthermore, it would not be necessarily the
electric driving system; among the manually driving sys-
tem, the sunshade system is driven by pulling string or
driven the rotating body coupled to the sunshade rotating
shaft, or driven the sunshade system with the lighter pull-
ing force by varying the gear ratio.
[0025] On the other hand, a planetary gear as shown
in Fig. 3, means generally a planetary gear train (Plane-
tary Gear Trains or Epicyclical Gear Trains, referring to
100 of Fig. 3a), which is consisted of a sun gear (Sun
Gear, 130), a ring gear (110), and a free gear (121), and
arranged concentrically; in the case of the planetary gear
train having same transmission ratio, it has the compact
volume, concentric input and output, and the high effi-
ciency of the power transmission comparing with the oth-
er principle of the gear train; because of the high efficien-
cy, it can be applied where requires the small, compact
and lightweight, such as an aircraft, automobile, office
equipment and machine tools, which are widely used;
the structure is consisted of a ring gear (110) as an in-
ternal contact gear at outer side, the internal gear meshed
with the free gear (121), those are supported by the planet
carrier member (120), the sun gear (130) meshed with
the free gear (121) from the inner side arranged on the
concentric; The transmitting load is dispersed due to us-
ing a plurality of the free gears (121); so, it can be reduced
the overall size; if the free gear (121) is arranged sym-
metry, the radial load of the free gears (121) is offset
each other; thus, it has a merit to consider the axial load
only when the bearing and frame are designed; it is easy
to process, small contacting linear velocity, the friction
loss reduced due to the dispersion of the transmitting
load, the noise diminished, and the higher efficiency.
[0026] For this reason, the application of the planetary
gears is versatile; for example, it is applied to the reduc-
tion motor, accelerating gearbox, which is attached to
the various types of power driving unit to drive the output
shaft that is a well-known fact; Referring to a more spe-
cific operation relationship, as shown in Fig. 3c’, the ring
gear (110) is stopped (separated the red color) and the
planetary gear carrier member (120), the free gear (121)
and the sun gear (130), which of all are freely rotatable
state, the sun gear (130) is driven by the input rotating
shaft (not shown), (refer to Fig. 3 c’, the gear coupled to
the input power rotating shaft is shown in blue color);
when those meshed free gear (121) are rotated, the plan-
etary gear carrier member (120) which is supporting the
free gears reduced the rotation speed, then, the output
rotating shaft coupled to the planetary gear carrier mem-
ber (120) (not shown, a gear coupled to the output rotat-
ing shaft is shown in green color) is rotatable state; as
shown in FIG. 3 c", it is possible that the input rotating
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shaft drives the planetary gear carrier member (120) for
increasing speed.
[0027] Further, as shown in FIG. 3 d’, at this time, the
planetary gear carrier member (120) is fixed, the ring
gear (110), the free gear (121) and the sun gear (130),
all of them are in free rotatable state, and rotating the
sun gear (130) also by using the input rotating shaft (not
shown), the meshed free gear (121) are rotated, the plan-
etary gear carrier (120) being supported those members
is fixed, then the ring gear (110) will be rotated; another
output rotating shaft (not shown) coupled to the ring gear
(110) can be reduced the rotational speed; as shown in
Fig. 3 d", the ring gear (110), the free gear (121), the
planetary gear carrier member (120) all of them are freely
rotatable state, and the sun gear (130) is fixed, and the
planetary gear carrier member (120) is driven by the input
rotating shaft (not shown), the speed of the ring gear
(110) can be reduced.
[0028] additionally, as shown in Fig. 3 e’, the planetary
gear carrier member (120) is fixed, the ring gear (110),
a free gear (121), the sun gear (130), all of them are freely
rotatable state, the input rotating shaft (not shown) is driv-
ing the ring gear (110); those gear meshed with the free
gears (121), the planetary gear carrier member (120),
which is supporting those gears is fixed; thereby, the sun
gear (130) accelerates rotational speed; as shown in FIG.
3 e" the sun gear (130) is fixed, then the input rotating
shaft (not shown) drives the ring gear (110), it is possible
to accelerate the rotational speed of the planetary carrier
element (120).
[0029] Further, as shown in Fig. 3b, the free gear (121)
is in fixed a state, the sun gear (130) and the ring gear
(110) are driven by the input rotating shaft at same time,
then it is possible to rotate the planetary gear carrier
member (120): additionally, it is possible to arrange the
gear train of various combinations with high efficiency. It
is well known fact to one skilled in the art; it has applied
to drive the sunshade.
[0030] However, in the conventional sunshade driving
system being used the planetary gear train utilizes only
the limited advantage of the reduction ratio and the trans-
mitting load; it is not utilized the members of the planetary
gear train to be selectively driven in the fixing state or the
free rotating state through the input rotating shaft or the
output rotating shaft.

SUMMARY OF THE INVENTION

Detailed Description of the Invention

Technical Subject

[0031] The present invention is invented to solve the
aforementioned problems in view of the various problems
of the prior art as described above; the purpose of the
present invention is to drive each of the roll type sunshade
and the slat type sunshade; a return function immediately
after operating the drive wheel as well as the driving

member; the manually operating string having a straight
line instead of the ’U’ shape; or if the ’U’ shape is used,
the bottom line can be easily cut by applying a small force
or to shorten the string not to reach the children’s hand;
the Child Safety for responding capability of the accident;
and the manual/electric combined driving sunshade de-
vices.
[0032] Furthermore, the present invention is invented
to solve the above mentioned problems in view of the
various problems of the prior art; The object of the present
invention is to provide the manual/electric combined sun-
shade driving system.
[0033] Particularly, the purpose of the present inven-
tion is to utilize the characteristics of the planetary gear
train members being selectively coupled to input rotating
shaft and output rotating shaft for using the manual/au-
tomatic combined system.
[0034] Furthermore, even if the sunshade driving sys-
tem is not adopted an electric driving, it can be operated
by pulling a string of the manually driving system; or rotate
the sunshade rotating shaft coupled to the rotating mem-
ber to drive the sunshade; or by varying the gear ratio,
lighten the driving load of the sunshade system, flexibly.

Technical Solution

[0035] The sunshade driving device having a return
function of a driving wheel member consisted of either
one of a manual pulley (415a) or a manual driving wheel
(412b) according to an aspect of the present invention,
comprising that: a manually driving module (410) actu-
ated by a ball chain or a rotating string; at least a pick-
up member (452, 452’) driven by the manually driving
module for directly driving a sunshade rotating shaft; a
wheel driving member (415’) having the driving wheel
element for mounting the ball chain or the rotating string,
and a bi-directional driving clutch (415b) for transmitting
or releasing a rotational force of the driving wheel mem-
ber in any one of both directions; when the bi-directional
driving clutch (415b) properly drives the driving wheel
member in any one of both directions, the bi-directional
driving clutch (415b) binds the driving wheel member and
the manually driving module (410) to rotate together with
the pick-up member (452, 452’); and immediately after
the rotation, when the bi-directional driving clutch (415b)
allows to reverse-rotate the driving wheel member in the
opposite direction, the bi-directional driving clutch (415b)
unbinds the driving wheel member and the manually driv-
ing module (410) to rotate independently from the pick-
up member (452, 452’).
[0036] Preferably, the bi-directional driving clutch
(415b) further comprising: a reverse rotating means
(415d) to reverse a retainer (415b3) of the bi-directional
driving clutch (415b), when an operator releases the ball
chain or the rotating string and stops the manual rotating
operation.
[0037] Preferably, the bi-directional driving clutch
(415b) further comprising that: a bi-directional driver
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(415b1) being coupled to the driving wheel member and
having a body (415b1b) in an inner circumferential sur-
face forms a plurality of bi-directional moving grooves
arranged with a constant interval, and each of the bi-
directional moving grooves forms an arc-shape having a
small diameter (415b1c) and a large diameter (415b1d);
a retainer (415b3) having a disk-shaped body, a plurality
of unit elastic member holders (415b3a) arranged along
with its periphery with a constant interval on a plane of
the disk-shaped body, an axial bore (415b3d) formed on
a center of the disk-shaped body; a plurality of the rope
couplers (415b3b) arranged along with its periphery, a
winding/unwinding member (415b3c) for winding/un-
winding a taking-up rope (415d4), and each of a plurality
of the unit elastic member holders (415b3a) formed on
a pair of curved arc shapes at the upper lateral surface
of the disk-shaped body; and a plurality of the roller mem-
bers (415b2) inserted rotatable between the bi-direction-
al moving grooves of the bi-directional driver (415b1) and
the unit elastic member holders (415b3a) of the retainer
(415b3), respectively.
[0038] Preferably, the reverse rotating means (415d)
further comprising: a spring (415d1), a fixing pin (415d3)
fixedly coupled to a fixing end (413’b2) of a cap member
(413’b), a spring bobbin (415d2) formed a cylindrical
shape, which has a containing groove with a preset depth
for receiving a spring (415d1) on one end of inner cir-
cumferential surface and a rope coupler on the opposite
end of an outer peripheral surface, and a returning rope
(415d4), of which the one end is coupled to the rope
coupler of the spring bobbin (415d2); and of which the
opposite end is coupled to the rope coupler (415b3b) of
the retainer (415b3) of the bi-directional driving clutch
(415b).
[0039] Preferably, the plurality of the roller members
(415b2) is selected from either one of spherical balls or
cylindrical rollers with a predetermined diameter and
length.
[0040] Further preferably, either one of unit elastic
members or an entire elastic member further comprising:
each of the unit elastic members sets each of the roller
members (415b2) on a neutral position, that is, the posi-
tion of the large diameter (415b1d) of the bi-directional
moving grooves of the bi-directional driver (415b1) by
pushing each of the roller members (415b2) to the right
and left, when the retainer (415b3) stops rotating; and
the entire elastic member sets all of the roller members
(415b2) on the neutral position, at once, by reverse-ro-
tating a preset angle or continuously, when the retainer
(415b3) stops rotating.
[0041] Preferably, the manual pulley (415a) is separa-
ble from a body (415b1 b) of the bi-directional driving
clutch (415b), further comprising: a fastening end (415c)
of the manual pulley (415a) and a fitting protrusion (415b1
a) coupled to the body (415b1 b) being engaged each
other.
[0042] Preferably, the manually driving module (410)
is further comprising: a rotating shaft (421) being attach-

able/detachable to a shaft rotation stopping means or a
power driving means separated from the manually driving
module; a planetary gear train (430) consisted of three
gear elements of a ring gear (432), a sun gear (434) and
a planetary gear carrier (431), whose a first gear element
is coupled to an output of the manual driving module
(410), and whose a second gear element is coupled to
the rotating shaft (421), and a second pick-up member
(452) for driving the sunshade rotating shaft and for cou-
pling to the third gear element of the three gear elements.
[0043] Preferably, the planetary gear train (430) con-
sisted of: a first planetary gear carrier (431 a), the ring
gear (432), a free gear (433), a second planetary gear
carrier (431 b) being connected to the first planetary gear
carrier (431 a) and the shaft (433’) of the free gear, and
the sun gear (434) having a predetermined length and
forming a gear teeth with a predetermined width on an
end side; and a third pick-up member (452’) being shaft-
coupled to the second planetary gear carrier (431 b) for
driving the sunshade rotating shaft along with the second
pick-up member (452).
[0044] Preferably, the manually driving module (410)
is further comprising: an output of the manually driving
module (410) is shaft-coupled to the planetary gear car-
rier (431); the rotating shaft (421) is shaft-coupled to the
sun gear (434); and the ring gear (432) is shaft-coupled
to the second pick-up member (452).
[0045] Preferably, the manually driving module (410)
is further comprising: a stopping means for stopping the
rotating shaft (421), wherein a gear ratio of the first gear
element and the third gear element of the three gear el-
ements is 1 :n (n>1).
[0046] Preferably, the reverse rotating means (415d)
is further including that: an electric driving module (420)
for driving the rotating shaft (421), wherein the sunshade
rotating shaft is driven by the manual driving module
through the planetary gear train, when the electric driving
module is not in operating state; and the sunshade ro-
tating shaft is driven by the electric driving module (420)
through the planetary gear train when the electric driving
module (420) is in operating state..
[0047] Preferably, the manually driving module (410)
further comprised of: a manual stopper (411) firmly fixed
to a bracket, a wrap spring drive member (412) having a
lock releasing protrusion (412a), and a manual driver
(414) having an inner protrusion (414c); wherein, on both
end portions of the spring member (411 b), locking por-
tions (411 a) are formed and the spring member (411b)
is wrapped around the outer peripheral surface of the
manual stopper (411); the lock releasing protrusions
(412a) releases the frictional force of the spring member
(411 b) by pushing the locking portion (411 a) in the di-
rection of opening the body of the spring member, when
the ball chain or the rotating string is pulled, the inner
protrusion (414c) increases the frictional force of the
spring member (411 b) by pushing the locking portion
(411 a) of the spring member (411 b) composed the man-
ual stopper (411) in the direction to narrow the body of
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the spring member, when the manual driver (414) is ro-
tating by the weight of the sunshade, and the inner pro-
trusion (414c) is pushed by and rotated with the lock re-
leasing protrusion (412a), when the wrap spring drive
member (412) is rotating; and the manually driving mod-
ule (410) is inserted freely rotatable to the inside of a first
pick-up member (451) coupled to the sunshade rotating
shaft.
[0048] Preferably, the manual stopper (411) having a
hollow (411 c) with a predetermined diameter, further
comprising that: the hollow (411 c) is formed as the inner
circumferential surface of the manual stopper (411), and
a protrusion of a sunshade fixing bracket is inserted
through the hollow (411 c) and therefore the manual stop-
per (411) is firmly coupled to the sunshade fixing bracket,
and the manual stopper (411) is inserted into the wrap
spring drive member (412).
[0049] Preferably, the manual driving module (410) is
further comprising that: a piezoelectric motor is used as
an electric drive module (420) for driving the rotating shaft
(421); a shaft of the sun gear (434) is coupled to the
rotating shaft (421), and a second pick-up member (452)
is coupled to a shaft of the ring gear (432).
[0050] According to the other aspect of present inven-
tion of the sunshade driving device having a returning
function of a driving wheel member, comprising: a man-
ual driving module (40a) actuated by a ball chain or a
rotation string, a pick-up member (50) for driving a sun-
shade rotating shaft by the manual driving module (40a),
a wheel driving member (700) having a manual pulley
(700a) for mounting the ball chain or the rotating string,
and a bi-directional switching clutch member (710) for
transmitting or releasing a rotational force of the manual
pulley in any one of both directions, wherein, the manual
driving module (40a) is started to drive by the rotation of
the manual pulley (700a); the rotation of the manual driv-
ing module (40a) is stopped by the weight of the sun-
shade, when the manual pulley (700a) stops driving; and
when the bi-directional switching clutch member (710)
properly drives the manual pulley in any one of both di-
rections, the bi-directional switching clutch member (710)
binds the manual pulley and the manually driving module
(40a) to rotate together with the pick-up member (50);
and immediately after the rotation, when the bi-directional
switching clutch member (710) allows to reverse-rotate
the manual pulley in the opposite direction, the bi-direc-
tional switching clutch member (710) unbinds the manual
pulley and the manually driving module (40a) to rotate
independently from the pick-up member (50).
[0051] Preferably, the bi-directional switching clutch
member (710) further comprising that: a reverse rotating
means (714) for reverse-rotating a retainer (712) of the
bi-directional switching clutch member (710), when an
operator releases the ball chain or the rotating string and
stops the manual rotating operation.
[0052] Preferably, the bi-directional switching clutch
member (710) further comprising that: a bi-directional
driver (711) being coupled to the manual pulley (700a)

and having a body in an inner circumferential surface
where a plurality of bi-directional moving grooves ar-
ranged with a constant interval, and each of the bi-direc-
tional moving grooves formed an arc-shape having a
small diameter (711 a) and a large diameter (711b); a
retainer (712) having an engaging part (712a) coupled
to one end of the elastic member, and a plurality of the
unit elastic member holders (712b) arranged with a con-
stant interval; and a plurality of the roller members (713)
inserted rotatable between the bi-directional moving
grooves of the bi-directional driver (711) and the unit elas-
tic member holders (712b) of the retainer (712), respec-
tively.
[0053] Preferably, the engaging part (712c) is spaced
apart from a position of the unit elastic member holder
(712b) corresponding to a main body of the retainer (712),
and the engaging part (712c) is coupled to a guide mem-
ber (712d) of the main body of the retainer (712).
[0054] Preferably, the sunshade driving device further
comprises an electric driving module (60), wherein the
manual driving module (40a) is a manual/electric com-
bined driving module (40).
[0055] Preferably, the guide member (712d) is further
comprising that: a hollow is formed at the center of the
guide member (712d) wherein the rotating shaft (610) of
the electric driving module (60) is passed through the
inside of the hollow.
[0056] Preferably, the manual driving module (40a) fur-
ther comprised of: a manual stopper (410) firmly fixed to
a fixing bracket, a first wrap spring driving part (421) of
a wrap spring drive member (420) having a locking re-
lease protrusion (421 c), and the pick-up member (50)
having an inner locking protrusion (50a); wherein, on both
end portions of the spring member (411),locking portions
(411 a) are formed and the spring member (411) is
wrapped around the outer peripheral surface of the man-
ual stopper (410); the lock releasing protrusions (421c)
releases the frictional force of the spring member (411)
by pushing the locking portion (411 a) in the direction of
opening the body of the spring member, when the ball
chain or the rotating string is pulled, the inner locking
protrusion (50a) increases a frictional force of the spring
member (411) by pushing the locking portion (411 a) of
the spring member (411) composed the manual stopper
(410) in the direction to narrow the body of the spring
member, when the pick-up member (50) is rotating by
the weight of the sunshade, and the inner locking protru-
sion (50a) is pushed by and rotated with the locking re-
lease protrusion (421 c), when the first wrap spring driving
part (421) is rotated; and the manually driving module
(40a) is inserted freely rotatable to inside of the pick-up
member (50) coupled to the sunshade rotating shaft.
[0057] Preferably, the bi-directional switching clutch
member (710) is moved to the location of the first wrap
spring driving part (421) of the wrap spring driving mem-
ber (420) of the manual/electric combined driving module
(40), further comprising that: a bi-directional driver (711)
is formed on an electric coupling member (620) consisted
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of an electric driving module (60), and a hollow shaft con-
necting the wheel driving member (700) of a manual driv-
er (70) and an electric coupling member (620) is passed
through a guiding member (712d) of the bidirectional
switching clutch member (710).
[0058] Preferably, the reverse rotating means (714)
further comprising: a torsional spring (714b), a fixing
means (714b1) for fixing one end of the torsional spring
(714b) to a fixing rod (714a), and a transmitting means
for transmitting the torsional force to the other end of the
torsional spring (714b) when the manual driving module
(40a) is operated.
[0059] Preferably, the plurality of the roller members
(713) is selected from either one of spherical balls or
cylindrical rollers with a predetermined diameter and
length.
[0060] Preferably, either one of unit elastic members
or an entire elastic member is consisted of: each of the
unit elastic members sets each of the roller members
(713) on a neutral position, that is, the position of the
large diameter (711 b) of the bi-directional moving groove
of the bi-directional driver (711) by pushing each of the
roller members (415b2) to the right and left, when the
retainer (712) stops rotating, and the entire elastic mem-
ber sets all of the roller members (713) on the neutral
position, at once, by reverse-rotating a preset angle or
continuously, when the retainer (712) stops rotating.
[0061] Preferably, the wrap spring driving member
(420) further comprises that: the first wrap spring driving
part (421) for directly driving the spring member (411) of
the manual driving module (40a) and a second wrap
spring driving part (422) connected to the bi-directional
switching clutch member (710), and a drive connector
(423) for connecting the first wrap spring driving part
(421) and the second wrap spring driving part (422),
wherein a hollow having a predetermined diameter is
formed by the inner peripheral surface of the manual
stopper (410), which the driving connector (423) is pass-
ing through, and the manual stopper (411) is to be insert-
ed into the first wrap spring driving part (421).
[0062] Preferably, a driving recessed protrusion (50a)
is formed on the outer circumference of the pick-up mem-
ber (50) for driving the sunshade driving shaft.
[0063] Preferably, the electric driving module (60) fur-
ther comprises that: a piezoelectric motor is used as a
power source of the electric driving module (60).

Effects of the Invention

[0064] According to the present invention, since the
bottom of the driving string of the sunshade driving device
is the single straight line or easily separated. Thus, it is
possible to prevent the children’s accident of hurting the
neck or body parts, which is caused to a serious injury
or even death by hanging by the driving string.
[0065] Furthermore, the sunshade driving device ac-
cording to the invention has merits that it is compact,
easy to manufacture, and the low producing cost.

[0066] In addition, among the manual driving system,
pulling a line drive or a sunshade, or by rotating the entire
time that the axis combined with the axis of rotation drives
the sunshade or canopy, or by changing the gear ratio
that gives the flexibility to be slightly different than the
sunshade drive Shades drive unit is possible
[0067] Additionally, the manual and electric combined
system can be used with high efficiency. It is compact,
so easy to install at narrow space.
[0068] Particularly, the motors is easy to mount or re-
move for effectively repair when it is out of order.
[0069] Additionally, it has another advantage that the
length of manual string can be shortened efficiently

Brief Description of the Drawings

[0070]

Fig. 1 a is an exploded perspective view and a roll
cross-sectional view showing a typical roll blind of a
kind of conventional roll type sunshade.
Fig. 1b is an assembled cross-sectional view show-
ing a typical roll blind of a kind of conventional roll
type sunshade.
Fig. 2 illustrates a typical Venetian Blind, which is a
kind of the conventional slat type sunshade.
Fig. 3 is a diagram illustrating the operating principle
and its application of the conventional planetary
gear.
Fig. 4a is a perspective view of a sunshade driving
device adopting the planetary gear train according
to the present invention.
Fig. 4b is a cross-sectional view of a sunshade driv-
ing device utilizing the planetary gear train according
to the present invention.
Fig. 4c, Fig. 4d and Fig. 4e are the cross-sectional
view of the cutting lines C-C, D-D and E-E in Fig. 4b,
respectively.
Fig. 5 is an exploded perspective view of a sunshade
driving device using the planetary gear train accord-
ing to the present invention.
Fig. 6 is an exploded perspective view of a manual
driving module, which is a component of the sun-
shade driving device using the planetary gear train
according to the present invention.
Fig. 7 is a perspective view of the sunshade driving
device having a returning function of the wheel driv-
ing member according to the first embodiment of the
present invention.
Fig. 8 is a perspective view of a manual driving mod-
ule, which is one component of the sunshade driving
device having a returning function of the wheel driv-
ing member according to the first embodiment of the
present invention.
Fig. 9a is a partial exploded perspective view illus-
trating the assembly process of the manual driving
module, which is a component of the sunshade driv-
ing device having a returning function of the wheel
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driving member according to the first embodiment of
the present invention.
Fig. 9b is a cross-sectional view of the line B-B of
figure 9a.
Fig. 10 is an exploded perspective view of a planetary
gear train, which is one component of the manual
driving module having a returning function of the
wheel driving member of the sunshade driving de-
vice according to the first embodiment of the present
invention.
Fig. 11 is an exploded perspective view illustrating
the sunshade driving device having a reduced man-
ual returning function for manual driving only of the
wheel driving member applied a gear ratio according
to the second embodiment of the present invention.
Fig. 12 is a perspective view illustrating the sunshade
driving device having a reduced returning function
for manual driving only of the wheel driving member
to drive manual only according to the third embodi-
ment of the present invention.
Fig. 13a is a perspective view showing a sunshade
driving device having a return function of the wheel
driving member according to the fourth embodiment
of the present invention.
Fig. 13b is an exploded perspective view illustrating
the sunshade driving device of figure 13a.
Fig. 14a is a cross-sectional view of a sunshade driv-
ing device having a return function of the wheel driv-
ing member of figure 13a.
Fig. 14b is a cross-sectional view of a cutting line B-
B of figure 14a.
Fig. 14c is a cross-sectional view of a cutting line C-
C of figure 14a.
Fig. 15 is an example diagram of a manual/automatic
combined driving module, which is a component of
the sunshade driving device having a returning func-
tion of the wheel driving member according to the
fourth embodiment of the present invention.
Fig. 16 is an exemplary diagram illustrating the as-
sembly of manual/automatic combined driving mod-
ule and a manual driver, which is a component of
the sunshade driving device having a returning func-
tion of the wheel driving member according to the
fourth embodiment of the present invention.
Fig. 17 is an example diagram of the bi-directional
switching clutch member of the manual driver, which
is one component of a returning function of the wheel
driving member of the sunshade driving device ac-
cording to the fourth embodiment of the present in-
vention
Fig. 18 is a perspective view illustrating the sunshade
driving device having a reduced function for manual
driving only of returning function of the wheel driving
member for manual only according to the fifth em-
bodiment of the present invention.
Fig. 19 is an exploded cross-sectional view of figure
18.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0071] Hereinafter, the configuration and operation of
the preferred embodiment of the present invention will
be described in great detail with reference to the accom-
panying drawings.
[0072] However, the purpose of accompanied draw-
ings is easily described the present invention. The scope
of the present invention is not limited to the scope of the
accompanied drawings. It will be appreciated those who
skilled in the art.
[0073] For reference, one of the present applicant files
the "sunshade driving device by using the planetary gear
train." It has disclosed the application of the principle of
the planetary gear train for operating the sunshade driv-
ing system. It can be referred to hereinafter.

(a sunshade driving device used the planetary gear train)

[0074] First of all, it will be described the sunshade
driving system using a planetary gear train with reference
to Fig. 4a to Fig. 6 for the objectives of the present in-
vention. Fig. 4a is a perspective view of a sunshade driv-
ing device using the planetary gear train according to the
present invention, Fig. 4b is a cross-sectional view of a
sunshade driving device using the planetary gear train
according to the present invention, Fig. 4c, Fig. 4d and
Fig. 4e are the cross-sectional view of the cutting lines
C-C, D-D and E-E in Fig. 4b, respectively, Fig. 5 is an
exploded perspective view of a sunshade driving device
using the planetary gear train according to the present
invention, Fig. 6 is an exploded perspective view of a
manual driving module, which is a component of the sun-
shade driving device using the planetary gear train ac-
cording to the present invention.
[0075] The sunshade driving device utilizing the plan-
etary gear train of the present invention (400a) is shown
in Fig. 4a, Fig. 4b, Fig. 4c, Fig. 4d and Fig. 4e with Fig.
5 and Fig. 6, a planetary gear train (430) is consisted of
the ring gear (432), the sun gear (434) and the planetary
gear carrier (431); and operated by a ball chain (not
shown) or a rotating string (not shown); the ring gear
(432) of the planetary gear train (430), the sun gear (434)
and the planetary gear carrier (431), any one selected of
them is coupled to the manual driving module (410) to
drive or stop; a second pick-up member (452) has a re-
cessed projection (452a) coupled and fixed to the output
side of the planetary gear train (430) for driving the sun-
shade rotating shaft (not shown); a first pick-up member
(451) is driven by rotation of the sunshade rotating shaft
(not shown), formed a driven recessed protrusion (451
a) on the outer circumferential surface for inserting to the
outer peripheral surface of the manual driving module
(410), freely rotated with respect to the manual driving
module (410) and coupled to the sunshade rotating shaft
(not shown); an electric driving module (420) having the
stopping means (not shown) and the rotating shaft (421)
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is driving or stopping the selected member of the plane-
tary gear train (430) of the ring gear (432), the sun gear
(434) and the planetary gear carrier (431), which is not
coupled to the manual driving module (410); a ball chain
(not shown) or a rotating string (not shown) drives the
sunshade manually through the manual driving module
(410), regardless of the driving or stopping state of the
electric driving module (420), the sunshade is freely op-
erated manually, at the same time contrary, when the
electric driving module (420) is driving the sunshade, re-
gardless of the driving or stopping state of the sunshade
operation through the manual driving module (410), the
sunshade is freely operated.
[0076] The electric driving module (420) includes sep-
arately a stopping means or a motor having a self-braking
structure, such as a piezoelectric motor, and the first pick-
up member (451) for measuring the rotational speed and
position of the sunshade rotating shaft (not shown) cou-
pled to the encoder device (440) (describe later); herein,
the motor is provided with a piezoelectric motor, the ro-
tating shaft (421) includes a hollow shaft connector (422)
having a predetermined length and diameter being
formed an inner protrusion, further including the shaft
connector (422), the rotating shaft (421) is inserted and
coupled to one end of the shaft connector (422), and
other end is coupled to the selected member of the plan-
etary gear train (430) of the ring gear (432), the sun gear
(434) and the planetary gear carrier (431), which is left
over; one end of the sun gear (434) (describe later) is
inserted and coupled to the shaft of the piezoelectric mo-
tor having the structure of self-locking being bonded the
rotor and the stator, strongly and fixedly by preloading in
the power-off state, the piezoelectric motor has provided
a self-braking function when the motor is not in operating
state. As a resulting of start-up or shutdown, the planetary
gear train (430) coupled to the rotating shaft (421) of the
piezoelectric motor is driving or stopping the selected
member of the planetary gear train (430) of the ring gear
(432), the sun gear (434) and the planetary gear carrier
(431), which is well kwon fact to those skilled in the art.
Additionally, beside the piezoelectric motor, any kind of
AC motor or DC motor, which is combined an electronic
brake function or a manual driving module (410), is pos-
sibly used. This is also well known fact to one skilled in
the art. Thus, the detailed description is omitted.
[0077] Also, the planetary gear related to the present
invention for driving a sunshade driving device (400a)
includes; fixedly coupled or inserted to the sunshade ro-
tating shaft (not shown) through a driving depress pro-
trusion (451 a) of the first pick-up member (451), fixed
and supported by the fixing means, such as a bra-R or
a sunshade closing case (not shown), and covered by a
sunshade cover (not shown) such as a sunshade rail.
The binding for the sunshade is easily understood by
those skilled in the art and the detailed description will
be omitted.
[0078] Additionally, the planetary gear train (430) as
described in more detail in Fig. 5 includes; the planetary

gear carrier (431) consists of a ring gear (432); a free
gear (433); a sun gear (434) formed gear teeth on one
end with a predetermined width and length; the first bear-
ing coupler (436). The planetary gear carrier (431) has
at least one pin inserted to the free gear (433) to rotate
freely. the first planetary gear carrier (431 a) formed a
hole with a predetermined diameter at center for coupling
to the end (431 b’) of the second planetary gear; a pin
fitted free gear (433) is meshed inside of the ring gear
(432); the first planetary gear carrier (431 a) is faced on
one side of the second planetary gear carrier (431 b) to
be interconnected by a pin; opposite outer surface of the
second planetary gear carrier (431 b) forms predeter-
mined length and diameter with clearance for press-fitting
to a bearing, the end of the coupling (431 b’) is selectively
fixed to one of the rotating shaft (421) of the electric driv-
ing module (420) or the manual driving module (410);
herein, the rotating shaft of the electric driving module
(421) is coupled to the sun gear (434), the manual driver
(414) of the manual driving module (410) (describe later)
is fixedly coupled; accordingly, a gear teeth formed on
the inner peripheral surface, opened one side end, and
is fixedly coupled to the coupler cap (4364), a central
hole having a predetermined diameter is formed at the
center of the other end; one coupling end (431 b’) of the
second planetary gear carrier (431 b) is formed to pass
through; the multiple fixing tab is formed on the surface
of the ring gear (432) excluding the center hole to be
fixedly coupled to the second pick-up member (452).
[0079] And, the first bearing coupler (436) has; a press
fitting shaft (4361) to press fitted into the hole of the first
planetary gear carrier (431 a); a snap ring (4362) for pre-
venting the falling of the press fitting shaft (4361); a first
bearing (4363) is press-fitted into the inner peripheral
surface of the press fitting shaft (4361); a coupler cap
(4364) consists of the first bearing (4364) press-fitted to
the inner peripheral surface and a stepped outer periph-
eral surface press-fitted into the ring gear (432); the ring
gear (432) firmly coupled to the first planetary gear carrier
(431 a), but the first planetary gear carrier (431 a) and
the ring gear (432) is freely rotated.
[0080] In addition, the second pick-up member (452)
is formed a gear teeth on the inner peripheral surface;
opened one end; a central hole having a predetermined
diameter is formed at the center of the other end to pass
through one coupling end (431 b’) of the second planetary
gear carrier (431 b); the multiple fixing tab is formed on
the surface, excluding the center hole; coupled to a se-
lected member of the planetary gear train (430) of the
ring gear (432), the sun gear (434) and the planetary gear
carrier (431) being used output; and the outer peripheral
surface has the driving recess protrusion (452a) is fitted
a round shaft (refer to Fig. 1a, 2a1) of the screen sheet
fastener (refer to Fig. 1a, 2a3) fixedly coupled to the ring
gear (432).
[0081] Further, the first pick-up member (451) is fitted
to the manual driver (414) of the manual driving module
(410) on the inner peripheral surface for freely rotating
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the outer peripheral surface (described later); the driven
recess protrusion (451 a) formed on the outer peripheral
surface coupled to the sunshade rotating shaft (not
shown), and rotated by rotation of the sunshade rotating
shaft (not shown); unlike the pick-up member of the prior
art (see Fig. 1 a and Fig. 2, 4a4, 4b4), the sunshade
rotating shaft is not driving (not shown), it is driven by the
sunshade rotating shaft (not shown) that is the evidently
different feature; eventually, it is driving the encoder plate
(440a) of the encoder unit (440), at the same time, the
manual driver (414) of the manual driving module (410)
is fitted to be rotatable; and the sunshade rotating shaft
(not shown) is supported rotatable on the end.
[0082] On the other hand, the encoder device (440) of
the electric drive module (420) includes an encoder plate
(440a); one side fixed the encoder plate (440a); the other
side coupled to the first pickup member (451); when the
first pick-up member (451) is rotated by the rotation of
the sunshade rotating shaft (not shown), the encoder
holder (440b) is rotated together; the encoder holder
(440b) has an encoder holding member (440c) being
placed between the encoder plate (440a) for firmly fixing
the encoder plate (440a); the encoder plate (440a) has
a sensor module (440d) for detecting the position; and
the sensor module (440d) (not shown) is electrically con-
nected to a control module of the electric driving module
(420) for detecting the rotational speed and position of
the sunshade rotating shaft (not shown).
[0083] Also, if the encoder holder (440b) is placed on
the position to provide the speed and location of the sun-
shade rotating shaft (not shown), it can be installed di-
rectly on the sunshade rotating shaft (not shown) inte-
grally; it is possible to modify in various form; here, it is
coupled to the first pick-up member (451) and provided
to be driven by the first pick-up member (451); since it is
easily modified for the person skilled in the art, the de-
tailed installing description of the encoder holder (440b)
and the encoder plate (440a) will be omitted.
[0084] Additionally, the combination of the sensor
module (440d) and the encoder plate (440a) is widely
varied, such as optical/magnetic; here, the encoder plate
(440a) formed a donut-shaped slit of a predetermined
width with constant interval and the optical sensor mod-
ule (440d) are provided; when the encoder plate (440a)
is placed between and rotated, it detects the blocking or
passing of the light on the slit and the interface; it is easy
to understand by one of ordinary skill in the art, thus,
further detailed explanation is also omitted.
[0085] Additionally, the outer peripheral surface of the
manual driving module (410) is inserted the spring mem-
ber (411 b) formed the locking protrusion (411 a); the
inner peripheral surface has a hollow (411 c) having a
predetermined diameter for passing through the rotating
shaft (421) of the electric driving module (420) or the
shaft connector (422); and the manual stopper (411) is
firmly fixed to the hollow (411c) sunshade fixing bra-R
(not shown) being inserted through one end; the manual
stopper (411) is fitted into the inside, when it is rotated,

the spring body of the spring member (411 b) of the man-
ual stopper (411) pushes the locking protrusion (411 a)
in the opening direction to release the friction force of the
spring member (411 b); the locking protrusion (411 a) for
releasing the friction force is formed in the opening part
of the cylindrical hollow body of the wrap spring drive
member (412); the wrap spring drive member (412) is
integrally formed on one side or provided fixedly engage-
able multiple coupling ends (see Fig. 8 415c of the first
embodiment of the present invention); the ball chain (not
shown) or the rotating string (not shown) is mounted be-
tween the body and body to pull; the manual pulley (415a)
is formed integrally or coupled to the end (see Fig. 8,
415c for the first embodiment of the present invention);
the wheel driving member (415) is rotating the wrap
spring drive member (412); the inner peripheral surface
of one side end has the coupling end (431 b’) of the sec-
ond planetary gear carrier (431 b) fixedly coupled to the
coupling member (414a); the third coupling means (not
shown) and the multiple of engage-able coupling protru-
sion (414b) is formed on one side end portion of the outer
peripheral surface; the remaining outer circumferential
surface, the other end, the first pick-up member (451) is
inserted in order to freely rotate and formed cylindrical
shape; at the same time, a hollow with a predetermined
diameter is formed on the inner circumferential surface
to pass through the rotating shaft (421) of the electric
driving module (420) and the shaft connector (422),
which has a predetermined length inserted; other end of
the wrap spring drive member (412) is inserted and cou-
pled to the manual stopper (411); when it rotates by itself,
the locking protrusion (411 a) of the spring member (411
b) consisting of the manual stopper (411) is pushed the
spring body to the narrow direction for increasing the fric-
tional force in the spring member (4a2) for stopping; when
the wrap spring drive member (412) rotates, the manual
driver (414) formed a locking projection (not shown) on
the inner circumferential surface is rotated pushed by the
locking-release projections (412a); the manual driver
(414) has inserted into inside of the first pick-up member
(451) coupled to the sunshade rotating shaft (not shown)
to freely rotate.
[0086] The wheel driving member (415) is possibly var-
ied to other forms; the wrap spring drive member (412)
is separated the coupling end (415c, refer to Fig. 8, the
first embodiment of the present invention) of the modified
wheel drive member (415’, refer to FIG. 8 for the first
embodiment of the present invention); when a user ro-
tates the manual pulley (415a) through a ball chain (not
shown) or a rotating string (not shown), the bi-directional
driving clutch (415b, refer to FIG. 8, the first embodiment
of the present invention) drives the wrap spring drive
member (412) by friction; Here is, as shown in Fig. 6, the
bi-directional driving clutch (415b, see FIG. 8, the first
embodiment of the present invention) is not included, but
the manual pulley (415a) is integrally formed with the
spring driving member (412) formed integrally with the
wheel driving member (415); such a manual driving mod-
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ule (410) is different from the conventional manual driving
module (4a, 4b, see Fig. 1 & 2); the user rotates the man-
ual pulley (415) through the ball chain (not shown) or the
rotating string (not shown), it is coupled to the second
planetary gear carrier (431 b) without directly driving the
sunshade rotating shaft (not shown); the operating func-
tion of the manual driver (414) according to the present
invention, when the second planetary gear carrier (431
b) is rotated, the locking protrusion (411 a) of the spring
member (411 b) is pushed the spring body to the nar-
rowed direction and as a result, the second planetary
gear carrier (431 b) cannot rotate; when the wrap spring
drive member (412) is rotated by pulling manually the
ball chain or the rotating string (not shown), the second
planetary gear carrier (431 b) is rotated by the rotational
force; as a result, the planetary gear carrier (431) of the
planetary gear train (430) is selectively stopped or driven
that is clearly different from the prior art of the manual
driving module (4a, 4b, see Fig. 1 & Fig. 2).
[0087] On the other hand, the manual driving module
(410) has the cap member (413) being coved over the
outer peripheral surface of the manual pulley (415), not
to fall off the ball chain (not shown) or the rotation string
(not shown); the cap member (413) is supported or re-
ceived the manual driving module (410); the first embod-
iment of the present invention is further included a cap
member (413) being cover-up the outer peripheral sur-
face of the manual pulley (415) to prevent the fall of the
ball chain (not shown) or the rotating string (not shown).
[0088] As shown in Fig. 4a, the encoder device (440)
and the manual driver (414) are inserted into the inside
of the first pick-up member (451); the manual driver (414)
of the manual driving module (410), which is protruded
to the outside, coupled to the second planetary gear car-
rier (431 b) of the planetary gear train (430); the second
pick-up member (452) is coupled to the ring gear (432)
of the planetary gear train (430); the rotating shaft (421)
of the piezoelectric motor is coupled to the sun gear (434)
of the planetary gear train (430) through the shaft con-
nector (422); thus, the assembly of the sunshade driving
system (400a) applied a planetary gear train with respect
to the present invention is provided.
[0089] Below, the operation of the sunshade driving
device (400a), which is applied the planetary gear of the
present invention is explained; If the sun gear (434) is
stopped by the piezoelectric motor i.e., the manual mode
that the user rotates the manual pulley (415a) by pulling
the ball chain (not shown) or the rotating string (not
shown), then the power is transmitted through the wheel
driving member (415), the wrap spring drive member
(412), the manual driver (414), the second planetary gear
carrier (431 b), the ring gear (432) and the driving recess
protrusion (452a) of the second pick-up member (452),
the screen sheet coupler (2a3, see Fig. 1 a) of the tube
shaft (2a1 see Fig. 1 a), the sunshade rotating shaft (not
shown) to drive the sunshade driving device freely by
manual, regardless of driving or stopping of the electric
driving module (420); when the user stops the manual

operation by releasing the ball chain (not shown) or the
rotating string (not shown), the sun gear (434) is stopped
by the weight of the sunshade screen; the rotational force
is stopped by the electric drive module (420); through the
sunshade rotating shaft (not shown), the force is trans-
mitted to the manual driver (414) to rotate; the friction
force of the spring member (4a2) is increased by pushing
the locking protrusion (411 a) of the spring member (411
b) consisted of the manual stopper (411) in the direction
of narrowed the spring body to stop the operation of the
sunshade, at the same time, the second planetary gear
carrier (431 b) coupled to the manual driver (414) is
stopped; as a result, the planetary gear carrier (431) of
the planetary gear train (430) is fixed state not to rotate;
conversely, when the user is operated the sunshade by
the electric driving module (420), the power is transmitted
through the rotating shaft (421) of the electric driving
module (420), the shaft connector (422), the sun gear
(434) of the planetary gear train (430), the ring gear (432),
the driving recess protrusion (452a) of the second pick-
up member (452), the screen sheet fastener (2a3, see
Fig. 1 a) of tube shaft (2a1, see Fig. 1 a), the rotating
shaft (not shown) to freely drive the sunshade by the
electric driving module, regardless of driving state or
stopping state of the manual driving module (410).
[0090] Like this, the present invention is related to the
sunshade driving device (400a) applied the planetary
gear train consisting of the operational structure of the
manual driving module (410); there is a notable differ-
ence between the roll sunshade input driving module
(4a), which is directly driving the sunshade rotating shaft
(not shown) as the conventional manual driving sun-
shade, and the slat sunshade input driving module (4b);
it is also different that the sunshade driving method ap-
plied the conventional electric motor to directly drive the
sunshade rotating shaft (not shown).
[0091] The sunshade driving device (400a) applied the
planetary gear train, which is related to the present in-
vention, a planetary gear train (430) is crossed between
the electric driving module (420) and the manual driving
module (410); the planetary gear train (430) consisting
of the planetary gear carrier (431) and the sun gear (434)
being selectively operated for alternating the input driving
or stopping to output the single output-driving through
the ring gear (432).
[0092] For example, according to the sunshade driving
device using a planetary gear train, it has a merit to al-
ternately operate the manual driving or the electric driving
without interruption each other, at the same time; when
either one side is broken, the other side can be operated
as long as maintaining the stopped state; it effetely has
the benefit of the conventional manual driving and the
benefit of the electric driving.
[0093] addition, the second pick-up member (452) can
cover-up the planetary gear train (430) entirely, by using
bolt, screw, press-fitting means and adhesive; the man-
ual driver (414) is directly connected to the second plan-
etary gear carrier (431 b); of course, it is possible to form
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integrally; it is possible to couple the manual driver (414)
to the first planetary gear carrier (431 a) in place of the
second planetary gear carrier (431 b); the manual driver
(414) is coupled to the ring gear (432) and the planetary
gear carrier (431) is coupled to the second pick-up mem-
ber (452); at this time, the planetary gear carrier (431)
connect the rotation shaft (421) of the electric drive mod-
ule (420), and the sun gear (434) of the planetary gear
train (430) is possibly connected to the second pick-up
member (452); also, the electric driving module (420) and
the manual driving module (410) is possibly arranged
between the planetary gear train (430); it is only an ex-
ample showing the variation of the sunshade driving de-
vice (400a), which is applying a planetary gear train.
[0094] The numeric number (432a) is for a ring gear,
the numeric number (434a) is for a sun gear, the numeric
number (433’) is a shaft of the planetary gear, the numeric
number (414c) is the inner locking protrusion of the man-
ual driver, the numeric number (4363’) is a bearing, the
numeric number (423) is a piezoelectric motor, and the
numeric number (412b) is a manual driving wheel.

(First Embodiment)

[0095] Figure 7 is a perspective view of the sunshade
driving device having a returning function of the wheel
driving member according to the first embodiment of the
present invention, Figure 8 is a perspective view of a
manual driving module, which is one component of the
sunshade driving device having a returning function of
the wheel driving member according to the first embod-
iment of the present invention, Figure 9a is a partial ex-
ploded perspective view illustrating the assembly proc-
ess of the manual driving module, which is a component
of the sunshade driving device having a returning func-
tion of the wheel driving member according to the first
embodiment of the present invention. Fig. 9b is a cross-
sectional view of the line B-B of Figure 9a and Figure 10
is an exploded perspective view of a planetary gear train,
which is one component of the manual drive module hav-
ing a returning function of the wheel driving member of
the sunshade driving device according to the first em-
bodiment of the present invention.
[0096] As shown in Fig. 7, Fig. 8, Fig. 9a, 9b and Fig.
10, the sunshade driving device (400b) having a returning
function of the wheel driving member according to the
first embodiment of the present invention is consisted of;
the wheel driving member (415’) of the manual driving
module (410), the cap member (413’) integrally formed
the planetary gear train (430’) and the bra-R, and the
wrap spring drive member (412’) related to the sunshade
driving device applied the planetary gear train’ of the
present invention; the sunshade driving device (400a)
consisted of the wheel driving member (415) of the man-
ual driving module (410), the planetary gear train (430),
the cap member (413) and the wrap spring drive member
(412) is different comparing with "the sunshade driving
device applied the planetary gear train" of the present

invention; the rest part of them with respect to the present
invention is identical; accordingly, the identical members
in the sunshades driving device applied the planetary
gear train is used the same the numeric number; because
the sunshade driving device applied the planetary gear
train has disclosed the same members, the detailed de-
scription will be omitted.
[0097] First, as shown in Fig. 9a, the cap member
(413’) is integrally formed the bra-R; the fixing shaft
(413’b1) having a protruded hollow is formed on the body
and the front central of the body; the lower part of the
body has the coupling groove on the inner circumferential
surface, and on the outer peripheral surface, a coupling
end having a cylindrical-shape with a given diameter
(413’b2) is integrally formed with the second cap member
(413’b); the first cap member (413’a) coupled to the sec-
ond cap member (413’b) is formed an opening having a
predetermined depth on one side; the cap member (413’)
of the second embodiment of the present invention, the
outer peripheral surface of the manual pulley (415a) is
covered as the sunshade driving device (400a) of the
sunshade driving device using the planetary gear train
prevent to fall-off the ball chain (not shown) or the rotating
string (not shown); at the same time, supporting the end
of the manual driver (414), so, the wheel driving member
(415’) and the wrap spring drive member (412’) (as de-
scribed later) are received the inside
[0098] Further, the manual driving module (410) is a
member of the sunshade driving device (400b) having a
returning function of the wheel driving member consisting
of the wheel driving member (415’) and the wrap spring
drive member (412’) as shown in Fig. 7, Fig. 8 and Fig.
9a; the wheel driving member (415) of the manual driving
module (410), which is a member of the sunshade drive
device (400a) using a planetary gear train is unlike with
the wrap spring drive member (412); looking at this, the
coupling end (415c) is formed, the wheel driving member
(415’) is formed integrally with the manual pulley (415a),
and the wrap spring drive member (412’) is formed the
hollow body of the sleeve on one end side for separately
providing each of them; the wrap spring drive member
(412’) is inserted into the inner peripheral surface; a cou-
pling end (415c) of the wheel drive member (415’) is in-
tegrally formed or fitted; when a user rotates the manual
pulley (415a) by pulling the ball chain (not shown) or the
rotating string (not shown), the bi-directional drive friction
clutch (415b) for driving the wrap spring drive member
(412’) by the frictional force.
[0099] in this case, the bi-directional driving clutch
(415b) as shown in Fig. 8 is integrally formed and inserted
to be fixed the body of the wheel driving member (415’);
so, the coupling protrusion (415b1a) is formed on the
body (415b1b) of the outer peripheral surface with a con-
stant interval; the bi-directional driver (415b1) is provided
the bi-directional moving grooves formed on an arc-
shape with a constant interval on the inner peripheral
surface of the body (415b1 b) having a small diameter
(415b1c) and a large diameter (415b1d); a shaft bore
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(415b3d) at the center of the disk-shaped body and the
multiple rope coupler (415b3b) formed along with its pe-
ripheral is mounted a returning rope (415d4) (described
later) for winding/unwinding by a taking-up member
(415b3c); on the upper surface of the body, a unit elastic
member holder (415b3a) has a predetermined diameter
formed the curved arc-shape on both sides; a multiple
rows of the retainer (415b3) is arranged along the pe-
riphery of the shaft hole (415b3d) with the constant in-
terval; the bidirectional driver (415b1) is included a roller
member (415b2) inserted rotatable between the large
diameter (415b1d) of the bi-directional moving grooves
and the unit elastic member holder (415b3a) of the re-
tainer (415b3); when the bidirectional driver (415b1) is
rotated to left and right, it pushes the roller member
(415b2) to left and right to roll between arc-shape of the
small diameter (415b1c) and the large diameter (415b1d)
of the bi-directional moving grooves of the bidirectional
driver (415b1); as the roller member (415b2) is closer to
the small diameter (415b1c), it is pressed or inserted by
the small diameter (415b1c), the other end is pushed to
the shaft hole (415b3d) of the retainer (415b3) to be pro-
truded or to freely rotated in the position of the large-
diameter (415b1d); as a result, the other end protruded
to the shaft bore (415b3d) of the retainer (415b3), the
wrap spring drive member (412’) is inserted to the shaft
hole (415b3d) by retreating or advancing; the outer pe-
ripheral surface of the hollow body sleeve is tightly locking
or releasing to drive the wrap spring drive member (412’)
by the friction force; the first embodiment of the present
invention includes the bi-directional drivers (415b1),
which is fixedly inserted to the fastening end (415c)
formed on the inner peripheral surface of the wheel driv-
ing member (415’) through a fitting protrusion (415b1a);
the roller member (415b2) is selected either one of the
spherical ball or a cylindrical roller having a predeter-
mined length and diameter; the cylindrical roller is pro-
vided in the first embodiment; each of the unit elastic
member holder (415b3a) is included a pair of the unit
elastic member further a member (not shown); at this
time, the unit elastic member (not shown) is made of a
magnet piece or a spring; when the retainer (415b3) is
stopped to rotate, the unit elastic member (not shown)
pushes each of the roller member (415b2) to the left and
right to set the neutral position i.e., the position of the
large diameter of the bi-directional moving groove
(415b1d) of the bidirectional driver (415b1); In the first
embodiment of the present invention, the unit elastic
member (not shown) does not include; beside of such a
unit elastic member (not shown), the overall roller mem-
ber (415b2) sets in the neutral position at once, by con-
tinuously rotating the entire retainer (415b3) or rotating
opposite direction of the predetermined angle; the Re-
public of Korea Patent Registration No. 1997-0011290
and the Patent Registration No. 20-0260431 discloses
the entire elastic member (not shown) and the unit elastic
member (not shown); it does not included in the first em-
bodiment of the present invention; the more detailed ex-

planation is omitted here because it is known fact in the
art; the reason is that the spring driving member (411 b)
of the manual stopper (411), which is a component of the
manual driving module (410) is acting the overall elastic
member (not shown); a user release the ball chain (not
shown) or the rotating string (not shown) to stop the man-
ual operation, the spring member (411 b), which was
tightly narrowed by the body is returned to the original
position by the elastic force; thus, the overall roller mem-
ber (415b2) is elastic, at once.
[0100] On the other hand, the bi-directional driving
clutch (415b) is when the user released the ball chain or
the rotating string (not shown) to stop the manual oper-
ation, a retainer (415b3) is rotated reversely by the re-
verse-rotating means (415d); the first embodiment of the
present invention is further included the bi-directional
driving clutch (415b) in the reverse rotating means (415d)
for continuously reverse-rotating the overall retainer
(415b3).
[0101] In addition, the reverse rotating means (415d)
according to the first embodiment of the present invention
consisting of: a spring (415d1); a fixing pin (415d3) is
fixedly coupled to a fixing end (413’b2) of the second cap
member (413’b), which is a component of the cap mem-
ber (413’, 413"); a spring bobbin (415d2) having a con-
taining groove formed a cylindrical shape with a preset
depth for receiving a spring (415d1) on one end of the
inner circumferential surface and a rope coupler on op-
posite end of an outer peripheral surface; a retuning rope
(415d4) is coupled to one end of the rope coupler of the
spring bobbin (415d2) and opposite end of the rope cou-
pler (415b3b) of the retainer (415b3) of the bi-directional
driving clutch (415b); the user pulls the ball chain (not
shown) or the rotating string (not shown) to rotate the
manual pulley (415a) of the wheel drive member (415’),
the bi-directional driver (415b1) of the bidirectional driv-
ing clutch (415b), which is coupled therein, is rotated to
roll the roller member (415b2) to be inserted into the small
diameter (415b1 c) of the retainer (415b3); eventually,
the retainer (415b3) is rotated by the frictional force, the
returning rope (415d4) is wound by the winding member
(415b3c) of the retainer (415b3), at the same time, the
returning rope (415d4) wound on the spring bobbin
(415d2) is released, the spring bobbin (415d2) is rotated
to store the rotational force in the spring (415d1); con-
versely, the user released the ball chain or the driving
string, the spring bobbin is reversely rotated by releasing
the restored force in the spring; the returning rope
(415d4) is reversely rotated for winding; at the same time,
other side of the returning rope (415d4) of the retainer
(415b3) is wound reversely and the retracting member
(415b3c); is reversely rotated; at this moment, sequen-
tially, the bi-directional driver (415b1) is reversely rotated;
eventually, the manual pulley (415a) is reversely rotated
and the ball chain (not shown) or the rotating string (not
shown) is retrieved in the backward.
[0102] In addition, the planetary gear train (430’) ac-
cording to the first embodiment of the present invention
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as shown in Fig. 10, the engaging position of the second
planetary gear carrier (431 b) and the first planetary gear
carrier (431 a) is switched to fitted the manual driver
(414), and the second pick-up member (452) and the
third pick-up member (452’) are added; the first embod-
iment of the planetary gear train (430) has identical con-
figuration and operating principle of the present invention
except the above two items; accordingly, hereinafter the
detailed description with respect to the planetary gear
train (430’) will be omitted; the operation of the return
function of the wheel driving member of the sunshade
driving unit (400b) explains according to the first embod-
iment of the present invention; when the sun gear is
stopped by the piezoelectric motor (434) i.e., the manual
mode, the user rotates the manual pulley (415a) through
the ball chain (not shown) or the rotating string (not
shown), sequentially, the wheel driving member (415’),
the bi-directional driving clutch (415b), the wrap spring
drive member (412’), the manual driver (414), the second
planetary gear carrier (431 b), the ring gear (432), the
driving recess protrusion (452a, 452’a) of the second and
third pick-up member (452, 452’), the hollow shaft (2a1,
see Fig. 1) of the screen sheet coupler (2a3, see Fig. 1),
the sunshade rotating shaft (not shown), the driving force
is transmitted; regardless of driving or stopping of the
electric driving module (420), the power is transmitted to
the sunshade to rotate freely by manually; (sunshade
rotation shaft is driven more stably due to the two pick-
up member); when the user releases the ball chain (not
shown) or the rotating string (not shown) to stop the man-
ual operation, since the sun gear (434) is blocked by the
electric driving module (420), the force tend to rotate by
the weight of the sunshade screen is transmitted to rotate
the manual driver (414) through the sunshade rotating
shaft (not shown); the spring body is pushed by the lock-
ing protrusion (411 a) of the spring member (411 b) con-
sisting the manual stopper (411) in the direction to be
narrowed for increasing the frictional force (4a2) in the
spring member to stop, the manual driver (414) coupled
to the first planetary gear carrier (431 a) is stopped; at
the same time, the operation of the sunshade is stopped;
as a result, the planetary gear carrier (431) of the plan-
etary gear train (430) is locked and disabled state to ro-
tate, at the same time, the ball chain (not shown) or the
rotating string (not shown) is returned by the reverse ro-
tating means (415d); when the user conversely operates
the sunshade by the electric driving module (420), a
transmission of the rotating shaft (421) of the electric driv-
ing module (420), the shaft connector (422), the drive the
sun gear (434) and the ring gear (432) of the planetary
gear train (430), the recess protrusion (452a) of the sec-
ond pick-up member (452), the hollow shaft (2a1, see
Fig. 1) of the screen sheet (2a3, see Fig. 1), the sunshade
rotating shaft (not shown), the driving power is transmit-
ted through to freely rotate, regardless of driving state or
stopping state of the sunshade operation by a manual
driving module (410).
[0103] Such a sunshade driving device (400b) having

a returning function of the wheel driving member accord-
ing to the first embodiment of the present invention is
consisted of the manual driving module (410); the oper-
ational structure of the manual driving module (410) has
a notable difference compared to the roll sunshade input
driving module (4a) and the slat sunshade input driving
module (4b), which is directly driving the sunshade ro-
tating shaft (not shown) of the conventional manual op-
erating sunshade; it is notable different comparing with
the conventional electric motor directly driving the sun-
shade rotating shaft (not shown); it has a difference that
the returning of the pulled ball chain (not shown) or ro-
tating string (not shown) in the sunshade driving device
(400a) applied ’the planetary gear train’ of the present
invention; further, the reverse rotating means (415d) is
not included to the bi-directional driving clutch (415d),
the conventional ’U’-shape of the ball chain (not shown)
or the rotating string (not shown) could be, of course,
used.
[0104] In addition, the sunshade driving device (400b)
having a returning function of the wheel driving member
according to the first embodiment of the present invention
is configured on the planetary gear train (430’) between
the electric driving module (420) and the manual driving
module (410) the planetary gear train (430’) consisting
of the planetary gear carrier (431) and the sun gear (434),
which is either one selected to alternatively operate to
perform the input driving and stopping, and a single driv-
ing is output through the ring gear (432); it has the differ-
ence that the pulled ball chain (not shown) or rotating
string (not shown) is returned, instead of using the ’U’
shape loop of the ball chain (not shown) or rotating string
(not shown), it is possible to use a straight single line of
the ball chain (not shown) or the rotating string (not
shown) or a easily separated end of the ball chain (not
shown) or the rotating string (not shown); it is a useful
invention that prevents the children’s accident occurred
by the U’-shaped loop of the ball chain (not shown) or
the rotating string (not shown).
[0105] For example, according to the first embodiment
of the present invention, it has a merit that the operation
of the manual driving and the electric driving for the sun-
shade device can be sequentially mutual alternative or
simultaneously performed without interference; if either
one side is out of order, as far as it is maintaining stop
state, it is possible to operate; it has an effect that bring
intact of the advantage of the manual operation of the
prior art and the advantage of the electric operation; in
addition, there is an effect that it is possible to achieve
the children’s safety.
[0106] the planetary gear train has a numeral reference
(430’) of the first embodiment, the numeral reference
(452’) is for the third pick-up member, the numeral refer-
ence (452’a) is for the recess protrusion of the pick-up
member, and the numeral reference (431 b1) is for a
coupling member of the second planetary gear carrier.
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(Second Embodiment)

[0107] Fig. 11 is an exploded perspective view illus-
trating the sunshade driving device having a reduced
manual returning function for manual driving only of the
wheel driving member applied a gear ratio according to
the second embodiment of the present invention.
[0108] As shown in Fig. 11, the sunshade driving de-
vice (400c) having the returning function of the wheel
driving member according to the second embodiment of
the present invention has different configuration com-
pared to the first embodiment of the present invention
having the stop means (not shown) and the rotating shaft
(421) in place of the electric driving module (420); any
one selected from the rest of the ring gear (432), the sun
gear (434) and the planetary gear carrier (431) of the
planetary gear train (430), which was not coupled, is cou-
pled to the manual driver (414) of the manual driving mod-
ule (410) to operate stop, exclusively including the stop
means only (not shown); this feature can be used to the
manual operation applied the gear ratio; the sun gear
(434) in the second embodiment of the present invention
and the rest of the first embodiment of the present inven-
tion are same, therefore, the detailed description will be
omitted; hereinafter, the operational relationship will be
described in detail.
[0109] In case of the sun gear (434) is stopped by the
stopping means (not shown), the user rotates the manual
pulley (415a) through the ball chain (not shown) or the
rotating string (not shown), then, the power is transmitted
through the wheel driving member (415’), the bi-direc-
tional driving clutch (415b), the wrap spring driving mem-
ber (412’), the manual driver (414), the second planetary
gear carrier (431 b), the ring gear (432), the recess pro-
trusion (452a) of the second pick-up member (452), the
screen sheet coupler (2a3, see Fig. 1) of the hollow shaft
(2a1, see Fig. 1), the sunshade rotating shaft (not shown)
to operate the sunshade freely by manual; when the user
releases the ball chain (not shown) or the rotating string
(not shown) to stop the manual operation, since the sun
gear (434) is stopped by the stopping means (not shown),
the force tend to rotate by the weight of the sunshade
screen is transmitted to rotate the manual driver (414)
through the sunshade rotating shaft (not shown); the
spring body is pushed by the locking protrusion (411 a)
of the spring member (411 b) consisting the manual stop-
per (411) in the direction to be narrowed for increasing
the frictional force in the spring member (4a2) to stop,
the manual driver (414) coupled to the first planetary gear
carrier (431 a) is stopped; at the same time, the operation
of the sunshade is stopped; as a result, the planetary
gear carrier (431) of the planetary gear train (430) is
locked and disabled state to rotate, at the same time, the
ball chain (not shown) or the rotating string (not shown)
is returned by the reverse rotating means (415d).
[0110] Such an operational structure of the sunshade
driving device (400b) having the returning function of the
wheel driving member according to the second embod-

iment of the present invention has a notable difference
comparing with the roll sunshade input driving module
(4a) and the slat sunshade input driving module (4b) of
the conventional manual operating sunshade, which is
directly driving the sunshade rotating shaft (not shown).

(Third Embodiment)

[0111] Fig. 12 is a perspective view illustrating the sun-
shade driving device having a reduced returning function
for manual driving only of the wheel driving member to
drive manual only according to the third embodiment of
the present invention.
[0112] As shown in Fig. 12, unlike the first and second
embodiments of the present invention, the sunshade
driving device (400d) having a returning function of the
wheel driving member according to the third embodiment
of the invention is reduced state, excluding the electric
driving module (420) and the planetary gear train (430);
the second picked-up member (452) is combined to the
coupling protrusion (414b) formed on the outer peripheral
surface of the manual driver (414) for manual operation
only; the rest of the member is as same as the first and
second embodiments of the present invention, the detail
description will be omitted; and following, the operating
relationship will be described in detail.
[0113] the user rotates the manual pulley (415a) by
pulling the ball chain (not shown) or the rotating string
(not shown), then the driving force is transmitted through
the wheel driving member (415’), the bi-directional driving
clutch (415b), the wrap spring drive member (412’), the
manual driver (414), and the driving recess protrusion
(452a) of the second pick-up member (452), the screen
sheet coupler (2a3, see Fig. 1 a) of the hollow shaft (2a1
see Fig. 1 a), the sunshade rotating shaft (not shown) to
drive the sunshade driving device freely by manual; when
the user stops the manual operation by releasing the ball
chain (not shown) or the rotating string (not shown), the
rotational force by the weight of the sunshade screen is
transmitted to the manual driver (414) through the sun-
shade rotating shaft (not shown) to rotate; the friction
force of the spring member (4a2) is increased by pushing
the locking protrusion (411 a) of the spring member (411
b) consisted of the manual stopper (411) in the direction
of narrowed the spring body to stop the operation of the
sunshade, at the same time, the ball chain (not shown)
or the rotating string (not shown) is returned by the re-
verse rotating means (415d).

(Fourth Embodiment)

[0114] Fig. 13a is a perspective view showing a sun-
shade driving device having a return function of the wheel
driving member according to the fourth embodiment of
the present invention; Fig. 13b is an exploded perspec-
tive view of the sunshade driving device of figure 13a;
Fig. 14a is a cross-sectional view of a sunshade driving
device having a return function of the wheel driving mem-
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ber of figure 13a; Fig. 14b is a cross-sectional view of a
cutting line B-B of figure 14a; Fig. 14c is a cross-sectional
view of a cutting line C-C of figure 14a; Fig. 15 is an
example diagram of a manual/automatic combined driv-
ing module, which is a component of the sunshade driving
device having a returning function of the wheel driving
member according to the fourth embodiment of the
present invention; Fig. 16 is an exemplary diagram illus-
trating the assembly of manual/ automatic combined driv-
ing module and a manual driver, which is a component
of the sunshade driving device having a returning func-
tion of the wheel driving member according to the fourth
embodiment of the present invention; Fig. 17 is an ex-
ample diagram of the bi-directional switching clutch
member, which is one component of the manual driver
having a returning function of the wheel driving member
of the sunshade driving device according to the fourth
embodiment of the present invention.
[0115] As shown in Fig. 13a, Fig. 13b, Fig.
14a,,Fig.14b, Fig. 14c, Fig. 15, Fig.16 and Fib.17, the
sunshade driving device (400a) having a return function
of the wheel driving member according to the fourth em-
bodiment of the present invention is; the supporting case
(30) formed a hole at a center with a predetermined di-
ameter and integrally formed or fixed to the hollow (not
shown) of the sunshade fixing bra-R at one end side; the
manual/electric combined driving module (40) coupled
to the supporting case (30) is for driving or stopping the
sunshade by the ball chain (not shown) or the rotating
string (not shown); the pick-up member (50), which is
driving or driven by rotation of the sunshade rotating shaft
(not shown), inserted to the outer peripheral surface of
the manual/electric combined driving module (40),
formed the recess protrusion (50a), and coupled to the
sunshade rotating shaft (not shown); the manual driver
(70), which is coupled to the manual/electric combined
driving module (40) to provide the power by manual; an
electric driving coupling member (620) is operated the
manual/electric combined driving module (40) by the
electric driving, and the rotating shaft (610) is included
the electric driving module (60); it is included in the fourth
embodiment of the present invention.
[0116] But, in some cases, the spring stopper (410), a
spring (411), a wrap spring drive member (420) and the
pick-up member (50) is consisted only without an electric
driving module (60); also it is referred to the manual driv-
ing module (40a) driven by the manual driver (70).
[0117] accordingly, the manual/electric combined driv-
ing module (40) with respect to the fourth embodiment
of the present invention is distinctly understood as the
duplicated concept of the manual drive module (40a) and
the electric driving module (60).
[0118] First of all, as shown in Fig. 14a to Fig. 15, the
manual/electric combined driving module (40) is dis-
closed in detail; it is formed a receiving opening portion
at one side end; the body case (412) is fixedly coupled
to the supporting case (30), and fixedly coupled or inte-
grally formed at its center portion; the spring member

(411) formed the locking member (not shown) is provided
and inserted into the outer peripheral surface; the spring
stopper (410) is formed a center hollow hole with a pre-
determined diameter on inner peripheral surface to pass
through; the spring stopper (410) is provided to be fitted
into inner surface; when it is rotated, the spring body of
the spring member (411) consisted of the spring stopper
(410) pushes the locking protrusion (not shown) to re-
lease the friction force in the spring member (411) by a
releasing protrusion (421); opened in the middle of the
cylindrical hollow body, and formed at the both end por-
tions, the spring stopper (410) is inserted into the one
side end; on other end, the first wrap spring drive member
(421) consisted of the inner surface mounting end (421
a) and the outer surface mounting end (421 b) is formed;
the second wrap spring drive member (422) formed a
driving sleeve (422b) on one end side of the outer pe-
ripheral surface; the inner peripheral surface coupling
end (421 a, 422a) of the first and second wrap spring
drive member (421,422) is inserted into the hollow hole
of each spring stopper (410) to be faced, each other; the
wrap spring driving member (420) provides the driving
connector (423) formed the coupling protrusion on the
outer peripheral surface with a predetermined length; in
the fourth embodiment of the present invention, the driv-
ing connector (423) is fixedly inserted into both ends of
the first wrap spring drive member (421) and the second
wrap spring drive member (422) of the wrap spring drive
member (420); the hexagonal-shape of the coupling pro-
trusion formed on the outer peripheral surface is provided
as a separate hollow rod having a predetermined length;
accordingly, the wrap spring drive member (420) is con-
sisted of the first and second wrap spring drive members
(421, 422) is assembled and coupled in the between
place of the spring stopper (410) to be rotatable; this fea-
ture is obviously different with the prior art.
[0119] Particularly, when the conventional wheel driv-
ing member (4a3, see Fig. 1) and the spring drive mem-
ber (4b3c’, see Fig. 2) are used; it is required the proper
supporting capacity of the spring stopper (410) having
proper size of diameter to drive a large size of the screen;
the spring stopper (410) and the spring member (411) is
inserted when it is assembled; and this in view, the wheel
driving member (4a3, see Fig. 1) and the spring drive
member (4b3c’, see Fig. 2), the outer diameter of the
driving sleeve becomes very large state and it is difficult
to reduce its size (described later); the bi-directional
switch clutch member (710) and the manual driver (70)
is necessarily becoming larger; considering the hollow
shaft diameter of the sunshade driving device and the
narrow installation site, this limitation is able to apply the
small size of the sunshade only, and reversely forced to
reduce the outer diameter of the spring stopper (410) and
the spring member (411); In addition, the bi-directional
switching clutch member (710) (described later) and the
manual driver (70) are installed in front of the spring stop-
per (410) only, the installation space of the reverse ro-
tating means (714) is limited to the inner space of the
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manual/electric combined driving module (40) (described
later); there is a problem that it cannot be applied the
proper size of the spring member (411) for the various
sizes and weights of the sunshade; therefore, the alter-
natives is suggested to solve the problem.
[0120] Accordingly, the manual/electric combined driv-
ing module (40) of the fourth embodiment of the present
invention is possible to drive the wrap spring drive mem-
ber (420) in the back of the spring stopper (410) by the
second wrap spring drive member (422) drawn out to the
rear, through the driving connector (423); the diameter
of the driving sleeve (422b) formed to the second wrap
spring drive member (422) can be freely adjusted; the
size of the bi-directional switching clutch member (710)
(described later) and the manual driver (70) can be prop-
erly adjusted; unlike the conventional wheel driving mem-
ber (4a3, see Fig. 1) and the spring drive member (4b3c’,
see Fig. 2), the electric driving module (60) as well as
the manual pulley (700a) is driven together with the wrap
spring drive member (420); in a combined state of the
case body (412) of the spring stopper (410) of the man-
ual/electric combined driving module (40) and the sup-
port case (30) is installed to one side of the sunshade;
the selected one of the first and second wrap spring drive
member (421, 422) is connected to the selected one of
the rotating shaft of the electric drive module (60) and
the manual driver (70) (described later), it will be the man-
ual operation only (the first wrap spring drive member
(421) + the manual driver (70)), and the electric operation
only (the second wrap spring drive member (422) + the
rotating shaft of the electric driving module (60)); it will
be combined manual and electric driving; however, only
the electric module is operated the sunshade (the first
wrap spring drive member (421) + the manual driver (70)
and the second wrap spring drive member (422) + the
rotating shaft (610) of the electric driving module (60));
when the electric driving module (60) is out of order, it
can be easily repaired; if the electric driving module (60)
is included one more bidirectional switching clutch mem-
ber (710, see Fig. 17) (described later), it is possible to
freely operate the sunshade without mutual disturbance
between the electric and the manual; in the first embod-
iment of the present invention, the electric driving module
(60) is not added the bi-directional switching clutch mem-
ber (70a see Fig. 17) (described later) to easily under-
stand for a person skilled in the art; normally, the electric
driving, which is not interfered with the manual driving is
used; when the motor (630 piezo-motor is preferred) is
out of order and the electric driving module (60) does not
work, the motor will be separate to repair, then the sun-
shade is needed to operate in emergency by manual until
the motor is completely repaired; after repaired, the motor
is easily mounted back to the sunshade.
[0121] In addition, as shown in Fig. 13a and Fig. 14a
of the fourth embodiment of the present invention, the
electric coupling member (620) coupled the rotational
shaft (610) of the electric driving module (60) has the
manual/electric combined driving module (40) consisted

of the wrap spring drive member (420) of the first wrap
spring drive member (421) coupled the coupling end (421
b), which is secured to prevent falling by the snap ring,
on the outer peripheral surface.
[0122] In addition, as shown in Fig. 16 and Fig. 17, the
manual driver (70) is included the manual pulley (700a)
and the wrap spring drive member (420) consisting of
the second wrap spring drive member (422) integrally
formed with the U’ shaped loop wheel driving member
(not shown); the ’U’ loop manual driver (not shown) or
the wrap spring drive member (420) consisted of the sec-
ond wrap spring drive member (422) is formed separately
from the manual pulley (700a) and integrally formed the
wheel drive member (700); the wheel driving member
(700) integrally formed or inserted into the wrap spring
drive member (420) consisted of the second wrap spring
drive member (422) of the driving sleeve (422b), which
is inserted to rotate in right side to left side by the friction
force; the bidirectional switching clutch member (710) is
released the frictional force; it comprises any one select-
ed from the safety manual driver (70a); the fourth em-
bodiment of the present invention is provided a safety
manual driver (70a), which is configured of the bidirec-
tional switching clutch member (710) having the bi-direc-
tional driver (711) on a circular arc shape forming a small
diameter (711 a) and the large diameter (711 b) on the
inner circumferential surface moving groove formed with
a constant interval; the sleeve receiving portion (712a’,
712a") on the body center of the disk-like and the unit
elastic member holder (712b) formed curved arc-shape
on each upper side; a sleeve receiving portion (712a’)
arranged with multi rows along the periphery with a con-
stant interval is formed a coupling member (712c), which
is undercut its one side of the upper surface and protrud-
ed to the front and a hollow having a cylindrical shape
with a predetermined diameter and length for passing
through; at the other end, the retainer (712) is fixedly
combined to a guiding member (712d), which is integrally
formed a disc-shaped body at the center; the bidirectional
driver (711) has the roller member (713), which is inserted
rotatable between the large-diameter (711 b) of the bi-
directional moving groove and the unit elastic member
holder (712b) of the retainer (712); when the bidirectional
driver (711) is rotated to left and right, it pushes the roller
member (713) to roll left and right between the small di-
ameter (415b1 c) and the large diameter (415b1d) of the
bi-directional moving grooves of the bidirectional driver
(711) of arc-shape; as the roller member (713) is closer
to the small diameter (711 a), it is pressed and inserted
by the small diameter (711 a), the other end is pushed
to the sleeve receiver (712a) of the retainer (712) to be
protruded or to freely rotated in the position of the large-
diameter (415b1d); as a result, the protruded other end
is retreated or advanced to the sleeve receiver (712a’)
of the retainer (712); through this method, the second
wrap spring drive member (422) of the wrap spring drive
member (420) inserted to the sleeve receiver (712a’) is
tightly locking or releasing to the outer peripheral surface
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of the driving sleeve (422b) by the friction force; in the
fourth embodiment of the present invention, the bidirec-
tional drivers (711) is integrally formed to the wheel driv-
ing member (700); the roller member (713) is selected
either one of the spherical ball or a cylindrical roller having
a predetermined length and diameter; the cylindrical roll-
er is provided in the fourth embodiment; each of the unit
elastic member holder (712b) is further included a pair
of the unit elastic member (not shown); at this time, the
unit elastic member (not shown) is made of a magnet
piece or a spring; when the retainer (712) is stopped to
rotate, the unit elastic member (not shown) pushes each
of the roller member (713) to left and right to set the neu-
tral position i.e., the position of the large diameter (711
b) of the bi-directional moving groove of the bidirectional
driver (711); In the fourth embodiment of the present in-
vention, the unit elastic member (not shown) does not
include; beside of such a unit elastic member (not
shown), the overall roller member (713) sets in the neutral
position at once, by continuously rotating the entire re-
tainer (712) or rotating opposite direction of the prede-
termined angle; the Republic of Korea Patent Registra-
tion No. 1997-0011290 and the Patent Registration No.
20-0260431 discloses the entire elastic member (not
shown) and the unit elastic member (not shown); it does
not included in the fourth embodiment of the present in-
vention; the further detailed explanation is omitted here
because it is known fact in the art; the reason is that the
spring member (411) of the manual stopper (411), which
is a component of the manual driving module (40a) is
acting the overall elastic member (not shown); a user
release the ball chain (not shown) or the rotating string
(not shown) to stop the manual operation, the spring
member (411), which was tightly narrowed by the body
is returned to the original position by the elastic force;
thus, the overall roller member (713) is elastic, at once.
[0123] On the other hand, the bi-directional switching
clutch member (710) further includes a reverse-rotating
means (714) for reverse rotating the retainer (712) when
the user release the chain ball (not shown) or the rotating
string (not shown) to stop the manual operation; in the
fourth embodiment of the present invention, the reverse-
rotating means (714) included in the bi-directional switch-
ing clutch member (710) is continuously rotating the over-
all retainer (712) in the reverse direction.
[0124] And, the reverse-rotating means (714) is fixed
to one side end of the supporting case (30) and formed
a through hollow for drawn out the guiding member
(712d) of the bi-directional switching clutch member
(710); inside, the spring fixing rod (714a) formed the hol-
low to pass through the rotating shaft (610) of the electric
driving module (60); the drawn out end of the spring fixing
rod (714a) is fixed to one end of the holding means
(714b1); the other end is fixed to the bi-directional switch-
ing clutch member (710), the engaging member (712c)
of the guiding member (712d); the spring elastic member
(714b) for accumulating the resilient power according to
the left and right rotation of the guiding member (712d)

of the bi-directional switching clutch member (710); the
spring cap member (714c) for surrounding the spring
elastic member (714b) is included.
[0125] Accordingly, the bi-directional switching clutch
member (710) is driving on or off the second wrap spring
drive member (422) of the wrap spring drive member
(420) by tightly contact on or off the outer circumferential
surface of the driving sleeve (422b) using the frictional
force; at the same time, the rotational force is stored in
the reverse driving means (714); the user release the
chain ball (not shown) or the rotating string (not shown)
to stop pulling operation, the spring elastic member
(714b) is reversely rotated and rotating the bi-directional
switching clutch member (710) and the guiding member
(712d); sequentially, the overall roller member is elasti-
cated, and the second wrap spring drive member (422)
of the wrap spring drive member (420) released the fric-
tional force in the driving sleeve (422b); the roller member
(413) placed in the neutral position is idling; continuously,
rotated the bidirectional driver (711) reversely; eventual-
ly, it rotates the manual pulley (700a) reversely, then the
ball chain (not shown) or a rotating string (not shown) is
drawn backward to return the ball chain (not shown) or
a rotating string (not shown); instead of using the ’U’
shape loop of the ball chain (not shown) or rotating string
(not shown), it is possible to use a straight single line of
the ball chain (not shown) or the rotating string (not
shown) or a easily separated end of the ball chain (not
shown) or the rotating string (not shown); it is also, useful
to prevent the children’s accident occurred by the ’U’-
shaped loop of the ball chain (not shown) or the rotating
string (not shown); the manual/electric combined driving
module (40) is rotatable fixed through the protruded guid-
ing member (712d) of the retainer (712); at the same
time, the reverse rotating means (714) guides the man-
ual/electric combined driving module (40) to locate out-
side; it is possible to apply the proper size of the spring
member (411) of the reverse rotating means (714); at the
same time, the spring fixing shaft (714a) and the rotating
shaft (610) of the motor (630) are able to pass through
the inner hollow; further, it has a merit to be easily as-
sembled.
[0126] on the other hand, the electric driving module
(60) is included the encoder device (not shown) coupled
to the pick-up member (50) for measuring the rotational
speed and position of the sunshade rotating shaft (not
shown); in the fourth embodiment of the present invention
is adopted a piezoelectric motor (630); the rotating shaft
(610) of the motor is passed through the spring fixing
shaft (714a), which is a configuration of the reverse ro-
tating means (714) to be coupled to the electric coupling
member (620); it can be easy to understand for those
skilled in the art; thus, the detailed description will be
omitted in the fourth embodiment of the present inven-
tion.
[0127] the numeral reference (621) is a snap ring; the
numeral reference (712c) is an engaging protrusion of
the spring, and the numeral reference (421 c) is the lock-
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ing release protrusion.
[0128] hereinafter, the operation of the sunshade driv-
ing device (400a) having a return function of the wheel
driving member according to the fourth embodiment of
the present invention is explained; first, applying the elec-
tricity to the piezoelectric motor; the rotating shaft (610)
is rotated to left and right, the coupled electric coupling
member (620), the wrap spring driving member (420) of
the manual/electric combined driving module (40), the
first wrap spring driving member (421) is rotated; the
spring body of the spring member (411) consisted of the
spring stopper (410) is pushed the engaging protrusion
(not shown) in the opening direction to release the friction
of the spring member (411); at the same time, by rotating
the coupled pick-up member (50), the sunshade is wind-
ing or unwinding; at this time, the bi-directional switching
clutch member (710) releases the driving sleeve (422b)
of the second wrap spring drive member (422) of the
wrap spring drive member (420) by the reverse rotating
means (714); it does not affect the manual driver (70)
mounted the ball chain (not shown) or the rotating string
(not shown) as driving of the conventional electric sun-
shade; when the motor is out of order, the rotating shaft
(610) and the electric coupling member (620) are disas-
sembled to repair; if the motor is removed to repair for
emergency response (not shown), a user rotates the
manual pulley (700a) through the ball chain (not shown)
or the rotating string (not shown); the wheel driving mem-
ber (700), the bi-directional switching clutch member
(710), the second wrap spring drive member (422) of the
wrap spring drive member (420), the driving sleeve
(422b), the pick-up member (50), the rotating shaft of the
sunshade (not shown) the driving force is transmitted to
manually operate the sunshade device; when the user
release the ball chain (not shown) or the rotating string
(not shown) to stop the manual operation, the rotational
force by the weight of the sunshade is rotated the pick-
up member (50) through the sunshade rotating shaft (not
shown); the spring body of the spring member (411) con-
sisting of the spring stopper (410) is pushed to the direc-
tion to be narrowed for increasing the frictional force to
stop the sunshade operation; at the same time, the ball
chain (not shown) or the rotating string (not shown) is
returned by the reverse rotating means (714).
[0129] additionally, rather than including a reverse ro-
tating means (714), as a modified example of the fourth
embodiment of the present invention, the ’U’ shaped loop
ball chain (not shown) or the rotating string (not shown)
is used, but the length is shortened and it can be config-
ured; another variation is possibly modified the present
invention like that the manual pulley (700a) of a manual
driver (70) is directly coupled to the rotating shaft (610)
of the motor.
[0130] such the present invention has an effect to re-
spond easily repair or complaints of the customer for the
sunshade driving device (400a) having a return function
of the wheel driving member according to the fourth em-
bodiment of the present invention.

[0131] further, it is possible that the retainer (712) is
directly connected to the main body of the torsion spring
as an elastic member (714b), without the guiding member
(712d).

(Fifth embodiment)

[0132] Fig. 18 is a perspective view illustrating the sun-
shade driving device having a reduced function for man-
ual driving only of the returning function of the wheel driv-
ing member according to the fifth embodiment of the
present invention, Fig. 19 is an exploded cross-sectional
view of figure 18.
[0133] As shown in Fig. 18, and Fig. 19, the sunshade
driving device (400b) having a return function of the wheel
driving member according to the fifth embodiment of the
present invention, unlike the return function of the wheel
driving member according to the fourth embodiment of
the present invention; it is only the example of the manual
operating without the electric driving module (60); and
for illustrating the flexibility with respect to those of ordi-
nary skill in the art; it is easy to combine the manual/
electric combined operation and the manual operation
alone of the present invention; in addition, the composi-
tion and the operation is same as the fourth embodiment
of the present invention; so, the detailed description will
be omitted.
[0134] although it is not shown as another modification
of the fifth embodiment of the present invention; the bi-
directional switching clutch member (710) is moved to a
position of the first wrap spring (421) of the wrap spring
drive member (420) of the manual/electric combined driv-
ing module (40); the bidirectional driver (711) is coupled
to the electric coupling member (620) consisting of the
electric driving module (60); the hollow shaft (not shown)
is connecting the wheel driving member (700) of the man-
ual driver (70) and the electric coupling member (620)
for passing through the guiding member (712d) of the bi-
directional switching clutch member (710); it is easy to
make the various modification for the person skilled in
the art; thus, further description will be omitted.
[0135] Thus, the present invention can be used the
manual/electric combined when a motor is added; or if
motor is not included, it is possible to use manual only
applied the gear ratio; it is also possible to reduce the
function to be used manual only, and it has a big effect
application and there may be various modifications.
[0136] Thus, it should not be interpreted that the em-
bodiments of the present invention is limited to the scope
of above descriptions. The scope of the present invention
is limited only by the matters described in the claims, one
of ordinary skill in the art, it is possible to change the
scope of the present invention improved in various forms.
Therefore, these modifications and changes will belong
to the protection scope of the present invention will be
apparent to those of ordinary skill.
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Reference Numerals:

[0137]

<Fig. 4a to Fig. 12>
410: manual driving module
420: electric driving module
430: planetary gear train
440: encoder device
451: a first pick-up member
452: a second pick-up member
415’: wheel driving member
415a: manual pulley
415b: bi-directional driving clutch
415d: reverse-rotating means
<Fig. 13a to Fig. 19>
30: supporting case
40: manual/electric combined driving module
40a: manual driving module
410: spring stopper
411: spring
420: wrap spring driving member
50: pickup member
60: electric driving module
610: rotating shaft
620: electric coupling member
70: manual driver
70a: safety manual driver
700: wheel driving member
710: bi-directional switching clutch member
711: bi-directional driver
712: retainer
713: roller member
714: reverse rotation means

Claims

1. A sunshade driving device having a returning func-
tion of a driving wheel member consisted of either
one of a manual pulley (415a) or a manual driving
wheel (412b) comprising that:

a manually driving module (410) actuated by a
ball chain or a rotating string,
at least a pick-up member (452, 452’) driven by
the manually driving module for directly driving
a sunshade rotating shaft,
a wheel driving member (415’) having the driving
wheel element for mounting the ball chain or the
rotating string, and
a bi-directional driving clutch (415b) for trans-
mitting or releasing a rotational force of the driv-
ing wheel member in any one of both directions,
when the bi-directional driving clutch (415b)
properly drives the driving wheel member in any
one of both directions, the bi-directional driving
clutch (415b) binds the driving wheel member

and the manually driving module (410) to rotate
together with the pick-up member (452, 452’);
and immediately after the rotation, when the bi-
directional driving clutch (415b) allows to re-
verse-rotate the driving wheel member in the op-
posite direction, the bi-directional driving clutch
(415b) unbinds the driving wheel member and
the manually driving module (410) to rotate in-
dependently from the pick-up member (452,
452’).

2. The sunshade driving device according to claim 1,
the bi-directional driving clutch (415b) further com-
prising that:

a reverse rotating means (415d) to reverse a
retainer (415b3) of the bi-directional driving
clutch (415b), when an operator releases the
ball chain or the rotating string and stops the
manual rotating operation.

3. The sunshade driving device according to claim 1,
the bi-directional driving clutch (415b) further com-
prising that:

a bi-directional driver (415b1) being coupled to
the driving wheel member and having a body
(415b1 b) in an inner circumferential surface
forms a plurality of bi-directional moving grooves
arranged with a constant interval, and each of
the bi-directional moving grooves forms an arc-
shape having a small diameter (415b1 c) and a
large diameter (415b1d);
a retainer (415b3) having a disk-shaped body,
a plurality of unit elastic member holders
(415b3a) arranged along with its periphery with
a constant interval on a plane of the disk-shaped
body, an axial bore (415b3d) formed on a center
of the disk-shaped body; a plurality of the rope
couplers (415b3b) arranged along with its pe-
riphery, a winding/unwinding member (415b3c)
for winding/unwinding a taking-up rope (415d4),
and each of a plurality of the unit elastic member
holders (415b3a) formed on a pair of curved arc
shapes at the upper lateral surface of the disk-
shaped body; and
a plurality of the roller members (415b2) inserted
rotatable between the bi-directional moving
grooves of the bi-directional driver (415b1) and
the unit elastic member holders (415b3a) of the
retainer (415b3), respectively.

4. The sunshade driving device according to claim 2,
the reverse rotating means (415d) further comprising
that:

a spring (415d1),
a fixing pin (415d3) fixedly coupled to a fixing
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end (413’b2) of a cap member (413’b),
a spring bobbin (415d2) formed a cylindrical
shape, which has a containing groove with a pre-
set depth for receiving a spring (415d1) on one
end of inner circumferential surface and a rope
coupler on the opposite end of an outer periph-
eral surface, and
a returning rope (415d4), of which the one end
is coupled to the rope coupler of the spring bob-
bin (415d2); and of which the opposite end is
coupled to the rope coupler (415b3b) of the re-
tainer (415b3) of the bi-directional driving clutch
(415b).

5. The sunshade driving device according to claim 3,
further comprising that:

the plurality of the roller members (415b2) are
selected from either one of spherical balls or cy-
lindrical rollers with a predetermined diameter
and length.

6. The sunshade driving device according to claim 3,
further comprising either one of unit elastic members
or an entire elastic member:

each of the unit elastic members sets each of
the roller members (415b2) on a neutral position,
that is, the position of the large diameter
(415b1d) of the bi-directional moving grooves of
the bi-directional driver (415b1) by pushing each
of the roller members (415b2) to the right and
left, when the retainer (415b3) stops rotating,
and
the entire elastic member sets all of the roller
members (415b2) on the neutral position, at
once, by reverse-rotating a preset angle or con-
tinuously, when the retainer (415b3) stops ro-
tating.

7. The sunshade driving device according to claim 1,
where the manual pulley (415a) is separable from a
body (415b1 b) of the bi-directional driving clutch
(415b), further comprising that:

a fastening end (415c) of the manual pulley
(415a) and a fitting protrusion (415b1 a) coupled
to the body (415b1 b) being engaged each other.

8. The sunshade driving device according to claim 1,
further comprising that:

a rotating shaft (421) being attachable/detach-
able to a shaft rotation stopping means or a pow-
er driving means separated from the manually
driving module,
a planetary gear train (430) consisted of three
gear elements of a ring gear (432), a sun gear

(434) and a planetary gear carrier (431), whose
a first gear element is coupled to an output of
the manual driving module (410), and whose a
second gear element is coupled to the rotating
shaft (421), and
a second pick-up member (452) for driving the
sunshade rotating shaft and for coupling to the
third gear element of the three gear elements.

9. The sunshade driving device according to claim 8,
the planetary gear train (430) consisted of:

a first planetary gear carrier (431 a), the ring
gear (432), a free gear (433), a second planetary
gear carrier (431 b) being connected to the first
planetary gear carrier (431 a) and the shaft
(433’) of the free gear, and the sun gear (434)
having a predetermined length and forming a
gear teeth with a predetermined width on an end
side; and
said sunshade driving device further comprising
a third pick-up member (452’) being shaft-cou-
pled to the second planetary gear carrier (431
b) for driving the sunshade rotating shaft along
with the second pick-up member (452).

10. The sunshade driving device according to claim 9,
further comprising that:

an output of the manually driving module (410)
is shaft-coupled to the planetary gear carrier
(431); the rotating shaft (421) is shaft-coupled
to the sun gear (434); and the ring gear (432) is
shaft-coupled to the second pick-up member
(452).

11. The sunshade driving device according to claim 8,
further comprising that:

a stopping means for stopping the rotating shaft
(421),
wherein a gear ratio of the first gear element and
the third gear element of the three gear elements
is 1 :n (n>1).

12. The sunshade driving device according to claim 8,
further comprising that:

an electric driving module (420) for driving the
rotating shaft (421),
wherein the sunshade rotating shaft is driven by
the manual driving module through the planetary
gear train, when the electric driving module is
not in operating state; and the sunshade rotating
shaft is driven by the electric driving module
(420) through the planetary gear train when the
electric driving module (420) is in operating
state.
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13. The sunshade driving device according to claim 1,
the manually driving module (410) further comprised
of:

a manual stopper (411) firmly fixed to a bracket,
a wrap spring drive member (412) having a lock
releasing protrusion (412a), and a manual driver
(414) having an inner protrusion (414c);
wherein, on both end portions of the spring
member (411 b), locking portions (411 a) are
formed and the spring member (411 b) is
wrapped around the outer peripheral surface of
the manual stopper (411);
the lock releasing protrusions (412a) releases
the frictional force of the spring member (411 b)
by pushing the locking portion (411 a) in the di-
rection of opening the body of the spring mem-
ber, when the ball chain or the rotating string is
pulled,
the inner protrusion (414c) increases the fric-
tional force of the spring member (411 b) by
pushing the locking portion (411 a) of the spring
member (411 b) composed the manual stopper
(411) in the direction to narrow the body of the
spring member, when the manual driver (414)
is rotating by the weight of the sunshade, and
the inner protrusion (414c) is pushed by and ro-
tated with the lock releasing protrusion (412a),
when the wrap spring drive member (412) is ro-
tating; and
the manually driving module (410) is inserted
freely rotatable to the inside of a first pick-up
member (451) coupled to the sunshade rotating
shaft.

14. The sunshade driving device according to claim 13,
the manual stopper (411) having a hollow (411 c)
with a predetermined diameter, further comprising
that:

the hollow (411 c) is formed as the inner circum-
ferential surface of the manual stopper (411),
and a protrusion of a sunshade fixing bracket is
inserted through the hollow (411 c) and therefore
the manual stopper (411) is firmly coupled to the
sunshade fixing bracket, and
the manual stopper (411) is inserted into the
wrap spring drive member (412).

15. The sunshade driving device according to claim 8,
further comprising that:

a piezoelectric motor is used as an electric drive
module (420) for driving the rotating shaft (421);
a shaft of the sun gear (434) is coupled to the
rotating shaft (421), and a second pick-up mem-
ber (452) is coupled to a shaft of the ring gear
(432).

16. A sunshade driving device having a returning func-
tion of a driving wheel member, comprising that:

a manual driving module (40a) actuated by a
ball chain or a rotation string,
a pick-up member (50) for driving a sunshade
rotating shaft by the manual driving module
(40a),
a wheel driving member (700) having a manual
pulley (700a) for mounting the ball chain or the
rotating string, and
a bi-directional switching clutch member (710)
for transmitting or releasing a rotational force of
the manual pulley in any one of both directions,
wherein, the manual driving module (40a) is
started to drive by the rotation of the manual
pulley (700a); the rotation of the manual driving
module (40a) is stopped by the weight of the
sunshade, when the manual pulley (700a) stops
driving; and
when the bi-directional switching clutch member
(710) properly drives the manual pulley in any
one of both directions, the bi-directional switch-
ing clutch member (710) binds the manual pulley
and the manually driving module (40a) to rotate
together with the pick-up member (50); and im-
mediately after the rotation, when the bi-direc-
tional switching clutch member (710) allows to
reverse-rotate the manual pulley in the opposite
direction, the bi-directional switching clutch
member (710) unbinds the manual pulley and
the manually driving module (40a) to rotate in-
dependently from the pick-up member (50).

17. The sunshade driving device according to claim 16,
the bi-directional switching clutch member (710) fur-
ther comprising that:

a reverse rotating means (714) for reverse-ro-
tating a retainer (712) of the bi-directional
switching clutch member (710), when an oper-
ator releases the ball chain or the rotating string
and stops the manual rotating operation.

18. The sunshade driving device according to claim 16,
the bi-directional switching clutch member (710) fur-
ther comprising that:

a bi-directional driver (711) being coupled to the
manual pulley (700a) and having a body in an
inner circumferential surface where a plurality
of bi-directional moving grooves arranged with
a constant interval, and each of the bi-directional
moving grooves formed an arc-shape having a
small diameter (711 a) and a large diameter (711
b);
a retainer (712) having an engaging part (712a)
coupled to one end of the elastic member, and
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a plurality of the unit elastic member holders
(712b) arranged with a constant interval; and
a plurality of the roller members (713) inserted
rotatable between the bi-directional moving
grooves of the bi-directional driver (711) and the
unit elastic member holders (712b) of the retain-
er (712), respectively.

19. The sunshade driving device according to claim 18,
further comprising that:

the engaging part (712c) is spaced apart from a
position of the unit elastic member holder (712b)
corresponding to a main body of the retainer
(712), and the engaging part (712c) is coupled
to a guide member (712d) of the main body of
the retainer (712).

20. The sunshade driving device according to claim 16,
further comprising that:

an electric driving module (60), wherein the
manual driving module (40a) is a manual/elec-
tric combined driving module (40).

21. The sunshade driving device according to claim 20,
further comprising that:

a hollow is formed at the center of the guide
member (712d) wherein the rotating shaft (610)
of the electric driving module (60) is passed
through the inside of the hollow.

22. The sunshade driving device according to claim 16,
the manual driving module (40a) further comprised
of:

a manual stopper (410) firmly fixed to a fixing
bracket,
a first wrap spring driving part (421) of a wrap
spring drive member (420) having a locking re-
lease protrusion (421 c), and
the pick-up member (50) having an inner locking
protrusion (50a);
wherein, on both end portions of the spring
member (411), locking portions (411 a) are
formed and the spring member (411) is wrapped
around the outer peripheral surface of the man-
ual stopper (410);
the lock releasing protrusions (421 c) releases
the frictional force of the spring member (411)
by pushing the locking portion (411 a) in the di-
rection of opening the body of the spring mem-
ber, when the ball chain or the rotating string is
pulled,
the inner locking protrusion (50a) increases a
frictional force of the spring member (411) by
pushing the locking portion (411 a) of the spring

member (411) composed the manual stopper
(410) in the direction to narrow the body of the
spring member, when the pick-up member (50)
is rotating by the weight of the sunshade, and
the inner locking protrusion (50a) is pushed by
and rotated with the locking release protrusion
(421 c), when the first wrap spring driving part
(421) is rotated; and
the manually driving module (40a) is inserted
freely rotatable to inside of the pick-up member
(50) coupled to the sunshade rotating shaft.

23. The sunshade driving device according to claim 22,
the bi-directional switching clutch member (710) is
moved to the location of the first wrap spring driving
part (421) of the wrap spring driving member (420)
of the manual/electric combined driving module (40),
further comprising that:

a bi-directional driver (711) is formed on an elec-
tric coupling member (620) consisted of an elec-
tric driving module (60), and
a hollow shaft connecting the wheel driving
member (700) of a manual driver (70) and an
electric coupling member (620) is passed
through a guiding member (712d) of the bidirec-
tional switching clutch member (710).

24. The sunshade driving device according to claim 17,
the reverse rotating means (714) further comprising
that:

a torsional spring (714b),
a fixing means (714b1) for fixing one end of the
torsional spring (714b) to a fixing rod (714a), and
a transmitting means for transmitting the torsion-
al force to the other end of the torsional spring
(714b) when the manual driving module (40a)
is operated.

25. The sunshade driving device according to claim 18,
further comprising that:

the plurality of the roller members (713) are se-
lected from either one of spherical balls or cy-
lindrical rollers with a predetermined diameter
and length.

26. The sunshade driving device according to claim 18,
further comprising:

either one of unit elastic members or an entire
elastic member: each of the unit elastic mem-
bers sets each of the roller members (713) on a
neutral position, that is, the position of the large
diameter (711 b) of the bi-directional moving
groove of the bi-directional driver (711) by push-
ing each of the roller members (415b2) to the
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right and left, when the retainer (712) stops ro-
tating, and
the entire elastic member sets all of the roller
members (713) on the neutral position, at once,
by reverse-rotating a preset angle or continu-
ously, when the retainer (712) stops rotating.

27. The sunshade driving device according to claim 22,
the wrap spring driving member (420) further com-
prises that:

the first wrap spring driving part (421) for directly
driving the spring member (411) of the manual
driving module (40a) and a second wrap spring
driving part (422) connected to the bi-directional
switching clutch member (710), and
a drive connector (423) for connecting the first
wrap spring driving part (421) and the second
wrap spring driving part (422),
wherein a hollow having a predetermined diam-
eter is formed by the inner peripheral surface of
the manual stopper (410), which the driving con-
nector (423) is passing through, and
the manual stopper (411) is to be inserted into
the first wrap spring driving part (421).

28. The sunshade driving device according to claim 22,
further comprising that:

a driving recessed protrusion (50a) is formed on
the outer circumference of the pick-up member
(50) for driving the sunshade driving shaft.

29. The sunshade driving device according to claim 20,
the electric driving module further comprising that:

a piezoelectric motor is used as a power source
of the electric driving module (60).

49 50 



EP 2 977 543 A1

27



EP 2 977 543 A1

28



EP 2 977 543 A1

29



EP 2 977 543 A1

30



EP 2 977 543 A1

31



EP 2 977 543 A1

32



EP 2 977 543 A1

33



EP 2 977 543 A1

34



EP 2 977 543 A1

35



EP 2 977 543 A1

36



EP 2 977 543 A1

37



EP 2 977 543 A1

38



EP 2 977 543 A1

39



EP 2 977 543 A1

40



EP 2 977 543 A1

41



EP 2 977 543 A1

42



EP 2 977 543 A1

43



EP 2 977 543 A1

44



EP 2 977 543 A1

45



EP 2 977 543 A1

46



EP 2 977 543 A1

47



EP 2 977 543 A1

48



EP 2 977 543 A1

49



EP 2 977 543 A1

50



EP 2 977 543 A1

51



EP 2 977 543 A1

52



EP 2 977 543 A1

53



EP 2 977 543 A1

54



EP 2 977 543 A1

55

5

10

15

20

25

30

35

40

45

50

55



EP 2 977 543 A1

56

5

10

15

20

25

30

35

40

45

50

55



EP 2 977 543 A1

57

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• KR 200434153 [0008]
• KR 200424234 [0008]
• KR 100669485 [0008]
• US 6685592 B [0008]

• KR 200439469 [0008]
• KR 19970011290 [0099] [0122]
• KR 200260431 [0099] [0122]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

