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ABSTRACT

A control device (5) reduces an expansion speed of a covering material (3) of a window
covering system. The window covering system comprises the control device, the covering
material and a weight member (2) attached below the covering material to provide a weight
force to the covering material. The control device comprises a driving module, a lifting
module comprising a winding device configured to operate with the drive member and the
covering material simultaneously, a damping module configured to operate with the winding
device in only one direction for providing a damping force to the winding device selectively;
wherein the damping force is provided to the winding device for reducing the expansion
speed of the covering material when the winding device is rotated in the first direction; and
wherein no damping force is provided to the winding device when the winding device is
rotated in a second direction opposite to the first direction.

Figure 1
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CONTROL DEVICE OF WINDOW COVERING SYSTEM

FIELD OF THE INVENTION

[0001] The present disclosure relates to window covering systems, and more particularly
to control devices of the window covering system that allow covering materials to expand at a
slow speed and allow springs to be less susceptible to elastic fatigue.

BACKGROUND OF THE INVENTION

[0002]  Any discussion of the prior art throughout the specification should in no way be
considered as an admission that such prior art is widely known or forms part of common

general knowledge in the field.

[0003] A conventional window covering system includes a headrail, a bottom rail, a
covering material, and a driving module. The covering material is mounted between the
headrail and the bottom rail. The driving module is mounted in the headrail, wherein the
driving module can operate with the covering material simultaneously such that the covering
material is collected or expanded. The driving module includes a spiral spring, wherein the
spiral spring includes a first end and a second end. The spiral spring winds toward the first
end or the second end while the covering material is collected or expanded, whereby a
restoring force is generated. The restoring force of the spiral spring is less than the weight
force from the bottom rail, therefore the bottom rail descends to expand the covering material
when a restriction of the bottom rail is removed, thereby achieving light blockage. The bottom
rail ascends when an upward force applied by a user and the restoring force from the spiral
spring are acting upon the bottom rail, whereby the covering material is collected for
removing the light blockage.

[0004] However, the covering material is rapidly expanded because of the weight force
from the bottom rail when the restriction of the bottom rail is removed, which causes
damages to the window covering system due to collision with the surroundings. In addition,
the spiral spring winds rapidly with the rapid expansion of the covering material, which results
in elastic fatigue of the spiral spring, and thus insufficient restoring force can be provided.
Although it is possible to avoid rapid expansion of the covering material and elastic fatigue of
the spiral spring by using an operating cord to control an expansion speed of the covering
material, using the operating cord is time consuming and inconvenient, therefore the window

covering system should be improved. Furthermore, the elastic fatigue of the spiral spring
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causes undesired descending of the bottom rail after the covering material is collected, such
that the covering material can not be completely collected. Some people uses the spiral
spring with a larger restoring force to overcome the elastic fatigue problem, but the user must
apply a greater downward force to resist the larger restoring force so as to remove the

restriction of the bottom rail, thus inconvenience of operation.

SUMMARY OF THE INVENTION

[0005] The present disclosure provides a control device for controlling a window covering

system and a window covering system having the same.

[0006] According to the invention, there is provided a control device for reducing an
expansion speed of a covering material of the window covering system. The window
covering system comprises the control device, the covering material and a weight member
attached below the covering material to provide a weight force to the covering material. The
control device comprises a driving module comprising a drive member; and a spring having
two ends, wherein one end is connected to the drive member to provide a restoring force to
the drive member to resist the weight force of the weight member, and wherein the restoring
force is less than the weight force; a lifting module comprising a winding device configured to
operate with the drive member and the covering material simultaneously, wherein the
winding device is rotated in a first direction when the covering material is expanded; an
unlocking module comprising a rotating member configured to operate with the winding
device simultaneously, a locking member configured to lock the rotating member so as to
restrict the first direction rotation of the winding device, and a control member configured to
drive the locking member to unlock the rotating member so as to allow the winding device to
rotate in the first direction; and a damping module configured to operate with the winding
device simultaneously in only one direction for providing a damping force to the winding
device selectively, wherein the damping force is provided to the winding device for reducing
the expansion speed of the covering material when the winding device is rotated in the first
direction, and wherein no damping force is provided to the winding device when the winding
device is rotated in a second direction opposite to the first direction.

[0007] Unless the context clearly requires otherwise, throughout the description and the
claims, the words “comprise”, “comprising”, and the like are to be construed in an inclusive
sense as opposed to an exclusive or exhaustive sense; that is to say, in the sense of

“‘including, but not limited to”.
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[0008] Compared to conventional designs, advantageous embodiments of the control
device and the window covering system of the present disclosure may effectively control the

expansion of the covering material.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The accompanying drawings illustrate one or more embodiments of the invention
and together with the written description, serve to explain the principles of the invention.
Wherever possible, the same reference numbers are used throughout the drawings to refer

to the same or like elements of an embodiment, and wherein:

[0010] Fig. 1 is a perspective view of a window covering system according to one
embodiment of the present disclosure.

[0011]  Fig. 2 is an exploded perspective view of a control device in Fig. 1.

[0012] Fig. 3is a front view of an unlocking module and a damping module of the control
device in Fig. 1.

[0013] Fig. 4 is a cross-sectional top view of the unlocking module of the control device in
Fig. 1 shown in a locked condition.

[0014] Fig. 5is a cross-sectional top view of the unlocking module of the control device in
Fig. 1 shown in an unlocked condition.

[0015] Fig. 6 is a perspective view of a window covering system according to another
embodiment of the present disclosure.

[0016] Fig. 7 is an exploded perspective view of a control device in Fig. 6.

[0017]  Fig. 8 is a front view of the control device in Fig. 6.

[0018] Fig. 9is a cross-sectional top view of a damping module of the control device in
Fig. 6.

[0019] Fig. 10 is a perspective view of a window covering system according to another
embodiment of the present disclosure.



19 Jan 2017

2017200375

-4 -

[0020] Fig. 11 is an exploded perspective view of a control device in Fig. 10.

[0021]  Fig. 12 is a cross-sectional front view of a damping module of the control device in
Fig. 10.

[0022] Fig. 13 is a perspective view of a window covering system according to another
embodiment of the present disclosure.

[0023] Fig. 14 is a perspective view of a control device in Fig. 13.

[0024] Fig. 15 is a partial perspective view of the control device in Fig. 13.

[0025] Fig. 16 is a cross-sectional perspective view of the control device in Fig. 13.

[0026] Fig. 17 is a bottom view of the control device in Fig. 13 shown in a locked

condition.

[0027] Fig. 18 is a bottom view of the control device in Fig. 13 shown in an unlocked

condition.

[0028] Fig. 19 is a front view of a control device according to one embodiment of the
present disclosure.

[0029] Fig. 20 is an exploded perspective view of a control device in Fig. 19.

[0030] Fig. 21 is a side view of the control device in Fig. 19.

[0031]  Fig. 22 is a perspective view of a driving module of the control device in Fig. 19.

[0032] Fig. 23 is an exploded perspective view of a damping module of the control device
in Fig. 19.

[0033] Fig. 24 is a cross-sectional front view of the damping module of the control device
in Fig. 19.

[0034] Fig. 25 is an exploded perspective view of a control device according to another
embodiment of the present disclosure.
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[0035] Fig. 26 is a perspective view of an unlocking module of a control device in Fig. 25.

[0036] Fig. 27 is a side view of the control device in Fig. 25.

[0037] Fig. 28 is a perspective view of a window covering system according to another
embodiment of the present disclosure.

[0038] Fig. 29 is an exploded perspective view of a control device in Fig. 28.

[0039] Fig. 30 is an exploded perspective view of an unlocking module of the control
device in Fig. 28.

[0040] Fig. 31 is a side view of the unlocking module of the control device in Fig. 28.

[0041]  Fig. 32 is a perspective view of a control device according to another embodiment
of the present disclosure.

[0042] Fig. 33 is an exploded perspective view of the control device in Fig. 32.

[0043] Fig. 34 is a perspective view of a control assembly of an unlocking module of the
control device in Fig. 32.

[0044] Fig. 35 is another perspective view of the control assembly of the unlocking module
of the control device in Fig. 32.

[0045] Fig. 36 is a partial cross-sectional front view of the control device in Fig. 32.

[0046] Fig. 37 is a series of schematic views of operating a locking member of the
unlocking module of the control device in Fig. 32.

[0047] Fig. 38 is a cross-sectional front view of a damping module of the control device in
Fig. 32.

[0048] Fig. 39 is a perspective view of a window covering system according to another
embodiment of the present disclosure.

[0049] Fig. 40 is a perspective view of a control device in Fig. 39.
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[0050] Fig. 41 is a side view of an unlocking module of the control device in Fig. 39.

[0051] Fig. 42 is a cross-sectional front view of the unlocking module of the control device
in Fig. 39.

[0052] Fig. 43 is a cross-sectional front view of a driving module and a damping module of
the control device in Fig. 39.

[0053] Fig. 44 is a perspective view of another window covering system with the control
device in Fig. 39.

[0054] Fig. 45 is a partial perspective view of the window covering system in Fig. 44.

[0055] Fig. 46 is a perspective view of a window covering system according to another
embodiment of the present disclosure.

[0056] Fig. 47 is a partial perspective view of the window covering system in Fig. 46
shown in a locked condition.

[0057] Fig. 48 is an exploded perspective view of a damping module of a control device in
Fig. 46.

[0058] Fig. 49 is a front view of the damping module of the control device in Fig. 46.

[0059] Fig. 50 is a partial perspective view of the window covering system in Fig. 46

shown in an unlocked condition.

[0060] Fig. 51 is a partial perspective view of the control device in Fig. 46 of the window

covering system with a window frame.

[0061]  In accordance with common practice, the various described features are not drawn
to scale and are drawn to emphasize features relevant to the present disclosure. Like
reference characters denote like elements throughout the figures and text.

DETAILED DESCRIPTION OF THE INVENTION

[0062] It will be appreciated that for simplicity and clarity of illustration, where appropriate,
reference numerals have been repeated among the different figures to indicate
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corresponding or analogous elements. In addition, numerous specific details are set forth in
order to provide a thorough understanding of the embodiments described herein. However,
it will be understood by those of ordinary skill in the art that the embodiments described
herein can be practiced without these specific details. In other instances, methods,
procedures and components have not been described in detail so as not to obscure the
related relevant feature being described. The drawings are not necessarily to scale and the
proportions of certain parts may be exaggerated to better illustrate details and features. The
description is not to be considered as limiting the scope of the embodiments described

herein.

[0063] Figs. 1-5 illustrate a control device 5 according to one embodiment of the present
disclosure. The control device 5 is used to reduce an expansion speed of a covering material
3 of a window covering system. The window covering system comprises a headrail 1, a
weight member, the covering material 3 between the headrail 1 and the weight member, at
least one lift cord 4 passing through the covering material 3, and the control device 5,
wherein the weight member may be a bottom rail 2 connected below the covering material 3
to provide a weight force to the covering material 3, and the control device 5 is mounted in
the headrail 1. One end of the lift cord 4 is secured to the bottom rail 2, and the other end of
the lift cord 4 enters into the headrail 1 and connects to the control device 5 after passing
through the covering material 3.

[0064] In one embodiment of the present disclosure, the control device 5 comprises a
driving module 51, a lifting module 52 adjacent to the driving module 51, an unlocking
module 53, a damping module adjacent to the unlocking module 53, and a transmission
module 55. The driving module 51, the lifting module 52, and the unlocking module 53 are
configured to rotate simultaneously through the transmission module 55.

[0065] The driving module 51 comprises a first spiral spring 511 with two ends, a drive
member 512 and a storage member 513, wherein one end of the first spiral spring 511 is
secured to the drive member 512, and the other end of the first spiral spring 511 is secured
to the storage member 513. When the covering material 3 is expanding, the first spiral spring
511 provides a pulling force to the drive member 512 to resist the weight force from the
bottom rail 2, and the first spiral spring 511 is reverse wound from the storage member 513
to the drive member 512 to store a restoring force. The restoring force of the first spiral
spring 511 is less than the weight force of the bottom rail 2. When the covering material 3 is
collected, the first spiral spring 511 is rewound from the drive member 512 to the storage
member 513 to release the restoring force.
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[0066] The lifting module 52 comprises at least one winding device 521. The end of the lift
cord 4 in the headrail 1 is secured to the winding device 521. When the winding device 521
rotates in a first direction to release the lift cord 4, the covering material 3 is expanded; and
when the winding device 521 rotates in a second direction to collect the lift cord 4, the
covering material 3 is collected.

[0067] The unlocking module 53 comprises a rotating member, a locking member, and a
control member, wherein the rotating member is a rotating wheel 531. The rotating wheel

531 comprises gear teeth 5311 on its outer periphery. The locking member is an engaging
pawl 532 which is pivotally mounted in the headrail 1 to either engage to the gear teeth 5311
of the rotating wheel 531 or disengage from the gear teeth 5311 of the rotating wheel 531. A
resilient member 533 secured to the headrail 1 urges the engaging pawl 532 such that the
engaging pawl 532 always engages to the gear teeth 5311 of the rotating wheel 531 when no
external force is applied thereto. The control member is a control cord 534 connected to the
engaging pawl 532. One end of the control cord 534 is secured to the engaging pawl 532,
and the other end of the control cord 534 extends out of the headrail 1 for a user to operate.

[0068] The damping module comprises a first damping member and a second damping
member corresponding to each other such that the second damping member rotates relative
to the first damping member to generate a damping force. In one embodiment of the present
disclosure, the damping module may be a magnetic damping module 54. The first damping
member is a magnet 541 secured to the headrail 1. The second damping member is
positioned corresponding to the magnet 541 and configured to operate simultaneously with
the rotating wheel 531, wherein the second damping member is a conductor, such as a metal
member, a non-magnetic metal member or an aluminum disc 542. An electromagnetic
induction force between the magnet 541 and the aluminum disc 542 generates a damping
effect when the aluminum disc 542 is rotated simultaneously with the winding device 521.
The electromagnetic induction area and the relative speed between the magnet 541 and the
aluminum disc 542 can affect the strength of the electromagnetic induction force. Therefore,
the damping effect can be adjusted by varying the electromagnetic induction area between
the magnet 541 and the aluminum disc 542, the number of magnets 541, or the rotational
speed of the aluminum disc 542. On the contrary, the damping effect is not generated when
the aluminum disc 542 is not rotating or is locked. In addition, a speed change module 56
may be provided between the rotating wheel 531 and the aluminum disc 542 by toothed
engagement. The rotational speed of the aluminum disc 542 is increased due to different
gear ratios in the speed change module 56, thereby enhancing the damping effect.
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[0069] The transmission module 55 comprises a first transmission wheel 551, a second
transmission wheel 552, a third transmission wheel 553, and a fourth transmission wheel
554. The first transmission wheel 551 is connected below the drive member 512 and is
rotated simultaneously with the drive member 512. The second transmission wheel 552 is
connected below the winding device 521 and is rotated simultaneously with the winding
device 521. The third transmission wheel 553 is connected below the storage member 513
but is not rotated with the storage member 513. The fourth transmission wheel 554 is
connected below the rotating wheel 531, and a one-way clutch module 57 is provided in
between (as shown in Fig. 4) such that the fourth transmission wheel 554 is rotated with the
rotating wheel 531 in only one direction. The rotating wheel 531 is engaged to the fourth
transmission wheel 554 through the one-way clutch module 57 when the rotating wheel 531
and the fourth transmission wheel 554 are rotating for expanding the covering material 3,
such that the drive member 512, the winding device 521, and the rotating wheel 531 rotates
simultaneously. The rotating wheel 531 is disengaged from the fourth transmission wheel
554 through the one-way clutch module 57 when the fourth transmission wheel 554 is
rotating for collecting the covering material 3, such that the rotating wheel 531 is not rotating
with the drive member 512 and the winding device 521.

[0070] The control device 5 may further comprise a base 58 and a top cover 59 according
to one embodiment of the present disclosure. The components of foregoing embodiments
described above can be assembled on the base 58, and the top cover 59 is then covered
thereon such that the control device 5 can be manufactured as a single modular device
which can be easily mounted in the headrail 1. A bottom surface of the top cover 59 may be
used to secure the magnet 541 of the magnetic damping module 54.

[0071]  When the drive member 512 rotates, the first transmission wheel 551 connected to
the drive member 512 is rotated to rotate the second transmission wheel 552, whereby the
third transmission wheel 553 is rotated, and thus rotating the fourth transmission wheel 554,
such that the winding device 521 and the rotating wheel 531 are rotated together. The
rotating wheel 531 is locked from rotation when the engaging pawl 532 is engaged to the
gear teeth 5311 of the rotating wheel 531, such that the drive member 512 and the winding
device 521 are also locked from rotation through the transmission module 55.

[0072] When the covering material 3 is completely collected, the engaging pawl 532 is
engaged to the gear teeth 5311 of the rotating wheel 531 to lock the rotating wheel 531 from
rotation in order to prevent the covering material 3 from expanding by the weight force of the
bottom rail 2. The weight force causes the fourth transmission wheel 554 to engage the
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rotating wheel 531 through the one-way clutch module 57, such that the drive member 512
and the winding device 521 are also locked from rotation through the transmission module
55. Therefore, the first direction rotation of the winding device 521 is restricted, and the
covering material 3 is held in the collected state.

[0073] When the control cord 534 is operated to expand the covering material 3, the
engaging pawl 532 is pivoted by the control cord 534 to disengage from the gear teeth 5311
of the rotating wheel 531 so as to unlock the rotating wheel 531. Thus, the drive member 512
and the winding device 521 are also unlocked through the transmission module 55. At this
time, the bottom rail 2 descends because the weight force of the bottom rail 2 is greater than
the restoring force of the first spiral spring 511, hence the winding device 521 rotates in the
first direction to release the lift cord 4 for expanding the covering material 3. In addition,
rotation of the winding device 521 drives the drive member 512 to rotate such that the first
spiral spring 511 is reverse wound from the storage member 513 to the drive member 512 to
store the restoring force.

[0074] During the expansion of the covering material 3, the rotating wheel 531 is engaged
to the fourth transmission wheel 554 of the transmission module 55 through the one-way
clutch module 57 such that rotation of the rotating wheel 531 drives the speed change
module 56 and the aluminum disc 542 of the magnetic damping module 54 to rotate. Thus,
the aluminum disc 542 is rotated relative to the magnet 541 secured to the headrail 1 to
generate the damping force so as to reduce the rotational speed of the aluminum disc 542.
Thus, the rotational speed of the rotating wheel 531, the transmission module 55, the drive
member 512, and the winding device 521 are also reduced. Therefore, the release speed of
the lift cord 4 and the expansion speed of the covering material 3 are reduced.

[0075] When the bottom rail 2 is pushed upward by a user for collecting the covering
material 3, the first spiral spring 511 is rewound from the drive member 512 to the storage
member 513 to rotate the drive member 512 such that the transmission module 55 is rotated
to drive the winding device 521 rotating in the second direction for collecting the lift cord 4
and the covering material 3.

[0076] When the fourth transmission wheel 554 is rotating during the collection of the
covering material 3, the rotating wheel 531 is disengaged from the fourth transmission wheel
554 through the one-way clutch module 57 such that the rotating wheel 531 does not rotate
with the transmission module 55, and thus the aluminum disc 542 of the magnetic damping
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module 54 is not rotated. Therefore, no damping effect is generated by the magnetic
damping module 54.

[0077] The damping module allows the covering material 3 to expand at a slow speed.
Therefore, the problems that the window covering system is damaged due to rapid
expansion of the covering material 3 and potential elastic fatigue of the first spiral spring 511
are avoided. Furthermore, undesired descending of the bottom rail 2 does not occur when
the covering material 3 is collected.

[0078]  Figs. 6-9 illustrate a control device 5a according to one embodiment of the present
disclosure. The control device 5a comprises the driving module 51, the lifting module 52, the
unlocking module 53, a damping module, and the transmission module 55. The driving
module 51, the lifting module 52, the unlocking module 53, and the transmission module 55
are the same as the foregoing, but not limited thereto. The damping module is a friction
damping module 54a which comprises a first damping member and a second damping
member, wherein the second damping member is a plate 543a with at least one friction block
544a pivotally mounted thereon, and the plate 543a can rotate simultaneously with the
rotating wheel 531. The first damping member has a recess 591a arranged corresponding to
the plate 543a in the headrail 1 for receiving the friction block 544a.

[0079] In one embodiment of the present disclosure, the control device 5a may further
comprise a base 58a and a top cover 59a. The components of foregoing embodiments
described above can be assembled on the base 58a, and the top cover 59a is then covered
thereon such that the control device 5a can be manufactured as a single modular device
which can be easily mounted in the headrail 1. The recess 591a can be defined at a bottom
surface of the top cover 59a corresponding to the plate 543a for receiving the friction block
544a.

[0080] When the rotating wheel 531 is rotated to rotate the plate 543a, the friction block
544a pivotally mounted to the plate 543a is pivoted outwardly by a centrifugal force about a
pivot axis, and the friction block 544a rubs an inner wall of the recess 591a to generate a
friction force, and thus damping effect is generated so as to reduce the rotational speed of
the plate 543a, whereby reducing the rotational speed of the rotating wheel 531. Therefore,
the release speed of the lift cord 4 and the expansion speed of the covering material 3 are
reduced. The friction force can be adjusted by varying the rotational speed of the plate 543a
or varying the contact area between the friction block 544a and the inner wall of the recess
591a, for example, by increasing the number of the friction block 544a to increase the
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contact area. In addition, a speed change module 56 may be connected between the rotating
wheel 531 and the plate 543a by toothed engagement. The rotational speed of the plate
543a is increased by different gear ratios in the speed change module 56, thereby enhancing
the damping effect.

[0081] The control member 534 is operated to cause the engaging pawl 532 to pivot and
disengage from the gear teeth 5311 of the rotating wheel 531 so as to unlock the rotating
wheel 531, whereby the drive member 512 and the winding device 521 are also unlocked
through the transmission module 55. Under this condition, the winding device 521 can rotate
in the first direction to release the lift cord 4, whereby the covering material 3 is expanded.
During the expansion of the covering material 3, the rotating wheel 531 is rotated to drive the
speed change module 56 and the plate 543a to rotate, therefore the friction block 544a
pivotally mounted to the plate 543a pivots and rubs the inner wall of the recess 591ato
provide the friction force so as to reduce the rotational speed of the plate 543a, the rotating
wheel 531, and the winding device 521. Therefore, the release speed of the lift cord 4 and
the expansion speed of the covering material 3 are reduced.

[0082] Figs. 10-12 illustrate a control device 5b according to one embodiment of the
present disclosure. The control device 5b comprises the driving module 51, the lifting module
52, the unlocking module 53, a damping module, and the transmission module 55. The
driving module 51, the lifting module 52, the unlocking module 53, and the transmission
module 55 are the same as the foregoing, but not limited thereto. The damping module is an
oil damping module 54b which comprises a first damping member and a second damping
member. The second damping member is a disturbing member 545b secured to or
integrated formed on top of the rotating wheel 531 in the headrail 1. The first damping
member is a housing 592b arranged corresponding to the rotating wheel 531 such that the
disturbing member 545b and a fluid are disposed within the housing 592b, wherein the fluid
may be air, water, damping oil, or high viscosity fluid. In one embodiment of the present
disclosure, the fluid is a damping oil 546b as shown in Fig. 12.

[0083] In one embodiment of the present disclosure, the control device 5b may further
comprise a base 58b and a top cover 59b. The components of foregoing embodiments
described above can be assembled on the base 58b, and the top cover 59b is then covered
thereon such that the control device 5b can be manufactured as a single modular device
which can be easily mounted in the headrail 1. The housing 592b may be formed on a
bottom surface of the top cover 59b to correspond to the rotating wheel 531 and to receive
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the disturbing member 545b and the damping oil 546b. A sealing ring 547b is provided
between the housing 592b and the rotating wheel 531.

[0084] When the rotating wheel 531 and the disturbing member 545b rotate
simultaneously relative to the housing 592b which is secured to be stationary, the rotation of
the disturbing member 545b in the damping oil 546b is resisted by the damping oil 546b due
to viscosity of the damping oil 546b, whereby the damping force is generated such that
reduces the rotational speed of the disturbing member 545b. Thus, the rotational speed of
the rotating wheel 531 which is rotating with the disturbing member 545b is reduced,
whereby the damping effect is generated. Therefore, the expansion speed of the covering
material 3 is reduced. The damping force can be adjusted by varying the rotational speed of
the disturbing member 545b or varying the viscosity of the damping oil 546b. In addition, a
speed change module (not shown) may be provided between the rotating wheel 531 and the
disturbing member 545b to increase the rotational speed of the disturbing member 545b,
thereby enhancing the damping effect.

[0085] The control member 534 is pulled to cause the engaging pawl 532 to pivot and
disengage from the gear teeth 5311 of the rotating wheel 531 so as to unlock the rotating
wheel 531, the drive member 512, and the winding device 521. Under this condition, the
winding device 521 can rotate in the first direction to release the lift cord 4, and the covering
material 3 is expanded. During the expansion of the covering material 3, the rotating wheel
531 is rotated to rotate the disturbing member 545b, wherein the rotation of the disturbing
member 545b in the damping oil 546b is resisted by the damping oil 546b to generate a
damping force so as to reduce the rotational speed of the disturbing member 545b, the
rotating wheel 531, the drive member 512, and the winding device 521. Therefore, the
release speed of the lift cord 4 is reduced, as well as the expansion speed of the covering
material 3 is reduced.

[0086] Figs. 13-18 illustrate a control device 6 according to one embodiment of the
present disclosure. The control device 6 comprises a driving module 61, a lifting module 62,
an unlocking module 63, a damping module 64, and an operating cord module 65.

[0087] The driving module 61 comprises a first spiral spring 611, a drive member 612 and
a storage member 613. The first spiral spring 611 comprises two ends. One end of the first
spiral spring 611 is secured to the drive member 612, and the other end of the first spiral
spring 611 is secured to the storage member 613. When the covering material 3 is
expanding, the first spiral spring 611 provides a pulling force to the drive member 612 to
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resist the weight force from the bottom rail 2, and the first spiral spring is reverse wound from
the storage member 613 to the drive member 612 to store a restoring force.

[0088] The lifting module 62 comprises a winding device 621. The end of the lift cord 4 in
the headrail 1 is secured to the winding device 621. When the winding device 621 rotates in
a first direction to release the lift cord 4, the covering material 3 is expanded; and when the
winding device 621 rotates in a second direction to collect the lift cord 4, the covering
material 3 is collected.

[0089] The unlocking module 63 comprises a rotating member, a locking member, and a
control member. The rotating member is a rotating wheel 631 secured to or integrally formed
at bottom of the winding device 621, wherein the rotating wheel 631 can rotate
simultaneously with the winding device 621. The rotating wheel 631 comprises ratchet teeth
6311 on its outer periphery. The locking member is an engaging pawl 632 which is pivotally
mounted in the headrail 1 to either engage to the ratchet teeth 6311 of the rotating wheel 631
or to disengage from the ratchet teeth 6311 of the rotating wheel 631. When the rotating
wheel 631 is about to rotate to be driven by the winding device 621, the ratchet teeth 6311 is
abutted by the engaging pawl 632 such that the rotating wheel 631 and the winding device
621 are prohibited from rotating in the first direction; and when the winding device 621
rotates in the second direction, the ratchet teeth 6311 can slide over the engaging pawl! 632.
A resilient member 633 secured to the headrail 1 urges the engaging pawl 632 to always
engage to the ratchet teeth 6311 of the rotating wheel 631 when no external force is acting
upon the engaging pawl 632. The control member is a control cord 634 with two ends,
wherein one end of the control cord 634 is secured to the engaging pawl 632, and the other
end of the control cord 634 extends out of the headrail 1 for the user to operate.

[0090] The damping module 64 comprises a first damping member and a second damping
member disposed corresponding to each other such that the second damping member is
rotated relative to the first damping member to generate a damping force. In one
embodiment of the present disclosure, the first damping member is a ratchet wheel 641
having ratchet teeth 6411, and the second damping member is a casing 642 secured to or
integrally formed at one surface of the winding device 621, wherein the casing 642 can rotate
simultaneously with the winding device 621, and the ratchet wheel 641 is coaxially disposed
in the casing 642. A fluid is filled between the casing 642 and the ratchet wheel 641, wherein
the fluid may be air, water, damping oil, or high viscosity fluid. In one embodiment of the
present disclosure, the fluid is a damping oil 644.
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[0091] A torsion spring 643 has two ends, wherein one end is mounted to a spindle 6211
of the winding device 621, and the other end is secured to the headrail 1. The ratchet teeth
64110f the ratchet wheel 641 is engaged by the torsion spring 643, such that the ratchet
wheel 641 can only rotate in one direction. The ratchet wheel 641 is able to rotate in the
second direction with the winding device 621, but is not able to rotate in the first direction
with the winding device 621. When the winding device 621 and the casing 642 are rotated in
the first direction, the casing 642 rotates relative to the ratchet wheel 641 such that the
ratchet wheel 641 remains stationary due to restriction from the torsion spring 643. Thus, the
rotation of the casing 642 is resisted by the damping oil 644 to generate the damping force
so0 as to reduce the rotational speed of the casing 642 and the winding device 621. When the
winding device 621 and the casing 642 are rotated in the second direction, the ratchet teeth
64110f the ratchet wheel 641 slides through the torsion spring 643, therefore the ratchet
wheel 641 rotates simultaneously with the winding device 621 and the casing 642 such that
no damping force is generated.

[0092] In one embodiment of the present disclosure, the casing 642 of the damping
module 64, the rotating wheel 631 of the unlocking module 63, and the winding device 621 of
the lifting module 62 are integrally formed together, and the casing 642 engages to the drive
member 612 by toothed engagement. Therefore, the casing 642, the winding device 621,
and the drive member 612 are locked when the engaging pawl 632 engages to the rotating
wheel 631 to lock the driving wheel 631; and the casing 642, the winding device 621, and the
drive member 612 are unlocked when the engaging pawl 632 is disengaged from the rotating
wheel 631 to unlock the rotating wheel 631.

[0093] In one embodiment of the present disclosure, the operating cord module 65, which
has retractable function, comprises a reel 651, a second spiral spring 652, an operating cord
653, and a clutch gear assembly 654. The reel 651 comprises a chamber 6511. The second
spiral spring 652 having two ends is disposed in the chamber 6511, wherein one end of the
second spiral spring 652 is secured to an inner wall of the chamber 6511, and the other of
the second spiral spring 652 is secured to a spindle of the chamber 6511. When the reel 651
is driven to rotate, the second spiral spring 652 can reverse wind within the chamber 6511 to
store an energy; when the reel 651 is stopped from rotation, the second spiral spring 652 can
rewind to release the energy to rotate the reel 651. One end of the operating cord 653 is
secured to the reel 651, and the other end of the operating cord 653 is provided for the user
to operate to rotate the reel 651, wherein the operating cord 653 is wound or unwound about
the reel 651 together with the second spiral spring 652. When the user pulls the operating
cord 653 to rotate the reel 651, the second spiral spring 652 reverse wind within the chamber
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6511 to store the energy, as well as the operating cord 653 is unwound by the reel 651;
when the user let go of the operating cord 653, the energy is released by the second spiral
spring 652 to rotate the reel 651 such that the operating cord 653 is wound back onto the
reel 651.

[0094] The clutch gear assembly 654 is provided between the reel 651 and the casing 642
of the damping module 64. The clutch gear assembly 654 comprises a mounting board 6541
mounted to the headrail 1, a clutch gear 6542, a carriage 6543, and a tension spring 6544,
wherein the mounting board 6541 comprises a guide slot 65411. The guide slot 65411
comprises an engaged end 65412 and a disengaged end 65413. The clutch gear 6542 is
positioned within the guide slot 65411 to move along the guide slot 65411, wherein the clutch
gear 6542 is always engaged to the reel 651 by toothed engagement. When the reel 651 is
rotated to unwind the operating cord 653, the clutch gear 6542 is rotated to move along the
guide slot 65411 to the engaged end 65412 such that the clutch gear 6542 is engaged
between the reel 651 and the casing 642 by toothed engagement, and thus the reel 651 can
rotate simultaneously with the casing 642. When the reel 651 is rotated to collect the
operating cord 653, the clutch gear 6542 is rotated to move along the guide slot 65411 to the
disengaged end 65413 such that the clutch gear 6542 is disengaged from the casing 642,
and thus the casing 642 and the reel 651 do not rotate simultaneously. The carriage 6543 is
urged by the tension spring 6544 secured to the headrail 1 such that the carriage 6543 is
adjacent to the engaged end 65412, wherein the carriage 6543 can be pulled by the control
cord 634 to move and push the clutch gear 6542 along the guide slot 65411 from the
engaged end 65412 to the disengaged end 65413.

[0095] When the covering material 3 is stationary, the engaging pawl 632 is engaged to
the ratchet teeth 6311 of the rotating wheel 631 to lock the rotating wheel 631 from rotating
with the winding device 621 such that resisting against the weight force of the bottom rail 2
that urges the winding device 621 to rotate in the first direction, and thus the winding device
621, the casing 642, and the drive member 612 are also locked from rotation, so the covering
material 3 is held stationary.

[0096] When the control cord 634 is operated to expand the covering material 3, the
engaging pawl 632 pivots and disengages from the ratchet teeth 6311 of the rotating wheel
631 so as to unlock the rotating wheel 631. Thus, the winding device 621, the casing 642,
and the drive member 612 are also unlocked. At this time, the bottom rail 2 descends
because the weight force of the bottom rail 2 is greater than the restoring force of the first
spiral spring 611, hence the winding device 621 rotates in the first direction to release the lift
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cord 4 for expanding the covering material 3. In addition, rotation of the winding device 621
drives the drive member 612 to rotate such that the first spiral spring 611 is reverse wind
from the storage member 613 to the drive member 612 to store the restoring force.
Furthermore, the carriage 6543 is pulled to move the clutch gear 6542 along the guide slot
65411 from the engaged end 65412 to the disengaged end 65413 when the control cord 634
is pulled, such that the clutch gear 6542 is disengaged from the casing 642, whereby the reel
651 is not rotating with the casing 642.

[0097] During the expansion of the covering material 3, the winding device 621 is rotated
in the first direction to rotate the casing 642 relative to the ratchet wheel 641 which is
restricted by the torsion spring 643 engaging to the ratchet teeth 6411, whereby the damping
force is generated so as to reduce the rotational speed of the casing 642. Therefore, the
release speed of the lift cord 4 is reduced, as well as the expansion speed of the covering
material 3 is reduced. When the control cord 634 is let go, the engaging pawl 632 is pivoted
by resilient member 633, thus engaging to the ratchet teeth 6311 of the rotating wheel 631
such that the covering material 3 stops expanding.

[0098] When the operating cord 653 of the operating cord module 65 is pulled to ascend
the bottom rail 2 for collecting the covering material 3, the reel 651 is rotated by the operating
cord 653 to release the operating cord 653. At the same time, the second spiral spring 652
within the reel 651 is reverse wound by the reel 651 to store energy, and the clutch gear
6542 is rotated to move along the guide slot 65411 from the disengaged end 65413 to the
engaged end 65412 by the reel 651 such that the clutch gear 6542 engages between the
casing 642 and the reel 651 by toothed engagement, so the casing 642 and the reel 651 can
rotate simultaneously. Under this condition, the casing 642 rotates in the second direction
while the ratchet teeth 633 of the rotating wheel 631 slides over the engaging pawl 632,
whereby the winding device 621 is also rotated with the casing 642 to collect the lift cord 4
for collecting the covering material 3, wherein the ratchet wheel 641 within the casing 642 is
rotated by the casing 642 while the ratchet teeth 6411 slides over the torsion spring 643,
therefore the damping effect is not generated. When the operating cord 653 is let go, the reel
651 is rotated by the energy from the second spiral spring 652 to wind the operating cord
653. At the same time, the clutch gear 6542 is rotated by the reel 651 to move along the
guide slot 65411 from the engaged end 65412 to the disengaged end 65413 so as to
disengage from the casing 642, therefore the casing 642 does not rotate with the reel 651.

[0099] Figs. 19-24 illustrate a control device 7 according to one embodiment of the
present disclosure. The control device 7 comprises a driving module 71, a lifting module 72,
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an unlocking module 73, a damping module, and a drive shaft 75. The driving module 71, the
lifting module 72, the unlocking module 73, and the damping module are configured to
operate simultaneously through the drive shaft 75. The drive shaft 75 is disposed along a
longitudinal axis of the headrail 1.

[00100] The driving module 71 comprises a first spiral spring 711, a drive member 712, a
reel 713, and a drive cord 714. The first spiral spring 711 comprises an outer end and an
inner end, wherein the outer end is secured to an inner surface of the headrail 1, and the
inner end is secured to a shaft 7121 arranged at one end of the drive member 712 along an
axial direction of the drive member 712. Therefore, the first spiral spring 711 winds or
unwinds about the shaft 7121 in a forward direction or a reverse direction respectively. In one
embodiment of the present disclosure, a cap 7122 is sleeved to the first spiral spring 711,
and the outer end of the first spiral spring 711 is secured to the cap 7122 instead, such that
the winding or unwinding of the first spiral spring 711 is restricted within the cap 7122. The
reel 713 is disposed parallel to the drive member 712 and sleeved to the drive shaft 75 to
rotated with the drive shaft 75. One end of the drive cord 714 is secured to the drive member
712, and the other end of the drive cord 714 is secured to the reel 713.

[00101] When the covering material 3 is completely collected, the first spiral spring 711 is
wound in the forward direction, and the drive cord 714 is wound around the drive member
712. During the expansion of the covering material 3, the first spiral spring 711 is operated in
the reverse direction to store a restoring force, and the drive cord 714 is unwound from the
drive member 712 to wind to the reel 713.

[00102] The lifting module 72 comprises at least one winding device 721 sleeved to the
drive shaft 75 to rotate in the same direction with the drive shaft 75, thus the winding device
721 is driven by the drive shaft 75 to rotate in a first direction to release the lift cord 4 which
passes through the covering material 3, therefore expanding the covering material 3. On the
contrary, the winding device 721 is rotated in a second direction to collect the lift cord 4
which passes through the covering material 3, therefore the covering material 3 is collected.

[00103] The unlocking module 73 comprises a rotating member, a locking member, and a
control member. The rotating member is a rotating wheel 731 sleeved to the drive shaft 75 to
rotate simultaneously in the same direction with the drive shaft 75,wherein the rotating wheel
731 comprises ratchet teeth 7311 on its periphery. The locking member is an engaging pawl
732 which is pivotally mounted in the headrail 1 for engaging to or disengaging from the
ratchet teeth 7311 of the rotating wheel 731. A resilient member 733 secured to the headrail
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1 urges the engaging pawl 732 to always engage the ratchet teeth 7311 of the rotating wheel
731 when no external force is acting upon the engaging pawl 732. When the engaging pawl
732 is engaged to the ratchet teeth 7311 of the rotating wheel 731, the rotating wheel 731 is
able to rotate in the second direction with the winding device 721 while the ratchet teeth 7311
sliding over the engaging pawl 732, but is not able to rotate in the first direction with the
winding device 721 as the ratchet teeth 7311 is abutted by the engaging pawl 732. The
control member is a control cord 734. One end of the control cord 734 is secured to the
engaging pawl 732, and the other end of the control cord 734 extends out of the headrail 1
for the user to operate.

[00104] The damping module comprises a first damping member and a second damping
member corresponding to each other such that the second damping member can rotate
relative to the first damping member to generate a damping force. In one embodiment of the
present disclosure, the damping module may be a magnetic damping module 74. The first
damping member is a magnet 741 secured within the headrail 1. The second damping
member is a conductor which can rotate with the drive shaft 75 simultaneously, such as a
metal member, a non-magnetic metal member or an aluminum disc 742. The aluminum disc
742 is positioned corresponding to the magnet 741 such that an electromagnetic induction
force can be generated between the magnet 741 and the aluminum disc 742 when the
aluminum disc 742 is rotated by the drive shaft 75, whereby damping effect is generated.
The electromagnetic induction area and the relative speed between the magnet 741 and the
aluminum disc 742 affect the strength of the electromagnetic induction force. Therefore, the
damping effect can be adjusted by varying the area or number of magnets 741 or varying the
rotational speed of the conductor. In one embodiment of the present disclosure, a speed
change module 76 may be provided to engage between the drive shaft 75 and the aluminum
disc 742 by a toothed engagement. The speed change module 76 comprises two planetary
gear accelerators 761 connected to each other for increasing the rotational speed of the
aluminum disc 742, thereby enhancing the damping effect. In addition, the magnet 741 is
secured to a support 743, and an adjusting screw 744 is screwed through the support 743.
Operation of the adjusting screw 744 causes the support 743 to move in the axial direction of
the adjusting screw 744 so as to vary the overlapping area between the magnet 741 and the
aluminum disc 742, thereby adjusting the damping force.

[00105] A first one-way clutch module 77 is provided between an input end 7611 of the
planetary gear accelerator 761 and the drive shaft 75. The input end 7611 of the planetary
gear accelerator 761 is engaged to the drive shaft 75 through the first one-way clutch module
77 while the drive shaft 75 is rotating in the first direction for expanding the covering material
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3. On the contrary, the input end 7611 of the planetary gear accelerator 761 is disengaged
from the drive shaft 75 through the first one-way clutch module 77 while the drive shaft 75 is
rotating in the second direction for collecting the covering material 3.

[00106] When the covering material 3 is completely collected, the engaging pawl 732 is
engaged to the ratchet teeth 7311 of the rotating wheel 731 to lock the rotating wheel 731
from rotation, such that the drive shaft 75 and the winding device 721, which are configured
to rotate simultaneously with the rotating wheel 731, are also locked from rotation. Therefore,
the first direction rotation of the winding device 721 is restricted, and the covering material 3
is held in the collected state.

[00107] When the control cord 734 is operated for expanding the covering material 3, the
engaging pawl 732 is driven by the control cord 734 to pivot and disengage from the ratchet
teeth 7311 of the rotating wheel 731 so as to unlock the rotating wheel 731. At the same
time, the bottom rail 2 descends to expand the covering material 3 because the weight force
of the bottom rail 2 is greater than the restoring force from the first spiral spring 711 acting
upon the drive member 712 and the reel 713, and thus the winding device 721 is rotated in
the first direction to release the lift cord 4, hence the covering material 3 is expanded.
Meanwhile, the reel 713 and the rotating wheel 731 are driven to rotate by the winding device
721 through the drive shaft 75, wherein the reel 713 winds the drive cord 714 wound on the
drive member 712 from the drive member 712, whereby the drive member 712 rotates to
urge the first spiral spring 711 winding reversely about the shaft 7121 for storing the restoring
force.

[00108] During the expansion of the covering material 3, the drive shaft 75 is driven by the
winding device 721 to rotate in the first direction, whereby the input end 7611 of the planetary
gear accelerator 761 is engaged to the drive shaft 75 through the first one-way clutch module
77 such that the planetary gear accelerator 761 is rotated by the drive shaft 75 to drive the
aluminum disc 742 of the magnetic damping module 74 to rotate relative to the magnet 741,
and thus the damping force is generated for reducing the rotational speed of the input end
7611 of the planetary gear accelerator 761, the drive shaft 75, and the winding device 721.
Therefore, the release speed of the lift cord 4 is reduced, as well as the expansion speed of
the covering material 3 is reduced.

[00109] While collecting the covering material 3, the user pushes the bottom rail 2 upward,
such that the first spiral spring 711 is wound in the forward direction to provide the restoring
force which rotates the drive member 712 for winding the drive cord 714 from the reel 713 to
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the drive member 712, whereby the drive shaft 75 is driven to rotate the winding device 721
in the second direction for collecting the lift cord 4. Meanwhile, the rotating wheel 731 rotates
with the drive shaft 75 in the second direction while the ratchet teeth 7311 sliding over the
engaging pawl 732, regardless of the resilient member 733 urging the engaging pawl 732 to
engage the ratchet teeth 7311 of the rotating wheel 731. In addition, the input end 7611 of
the planetary gear accelerator 761 is disengaged from the drive shaft 75 through the first
one-way clutch module 77 while the drive shaft 75 is rotating in the second direction such
that the aluminum disc 742 of the magnetic damping module 74 is not rotated. Therefore, the
damping force is not generated while the collection of the covering material 3.

[00110] Figs. 25-27 illustrate a control device 7a according to one embodiment of the
present disclosure. The control device 7a comprises the driving module 71, the lifting module
72, an unlocking module 73a, the magnetic damping module 74, and the drive shaft 75. The
driving module 71, the lifting module 72, the magnetic damping module 74, and the drive
shaft 75 are the same as foregoing. The unlocking module 73a comprises a rotating
member, a locking member, and a control member. The rotating member is a rotating wheel
731a sleeved to the drive shaft 75, wherein the rotating wheel 731a comprises a friction
surface 7312a at periphery thereof. A second one-way clutch module 77a is provided
between the rotating wheel 731a and the drive shaft 75. The rotating wheel 731a is engaged
to the drive shaft 75 through the second one-way clutch module 77a while the drive shaft 75
is rotating in the first direction for expanding the covering material 3. On the contrary, the
rotating wheel 731a is disengaged from the drive shaft 75 through the second one-way clutch
module 77a while the drive shaft 75 is rotating in the second direction for collecting the
covering material 3. The locking member is a friction pawl 735a which is pivotally mounted in
the headrail 1 to selectively abut the friction surface 7312a of the rotating wheel 731a. A
resilient member 733a secured to the headrail 1 is configured to urge the friction pawl 735a
to always abut the friction surface 7312a of the rotating wheel 731a when no external force is
acting upon the friction pawl 735a. The control member is a control cord 734 with two ends,
wherein one end of the control cord 734 is secured to the friction pawl 735a, and the other
end of the control cord 734 extends out of the headrail 1 for the user to operate.

[00111] When the covering material 3 is completely collected, the friction pawl 735a abuts
the friction surface 7312a of the rotating wheel 731a to lock the rotating wheel 731a from
rotation by friction, such that the drive shaft 75 and the winding device 721 are also locked
from rotation, regardless of the weight force from the bottom rail 2 acting upon the winding
device 721. Therefore, the covering material 3 is held in the collected state.



19 Jan 2017

2017200375

-99.

[00112] When the control member 734 is pulled for expanding the covering material 3, the
friction pawl 735a is driven to pivot away from the friction surface 7312a of the rotating wheel
731a so as to unlock the rotating wheel 731a, whereby the drive shaft 75 and the winding
device 721 are also unlocked. Under this condition, the winding device 721, the drive shaft
75, and the rotating wheel 731a can rotate in the first direction due to the weight force from
the bottom rail 2, and thus releasing the lift cord 4 for expanding the covering material 3.
During the collection of the covering material 3, the friction pawl 735a still abuts the friction
surface 7312a of the rotating wheel 731a due to the resilient member 733a urging the friction
pawl 735a, but the drive shaft 75 is disengaged from the rotating wheel 731 through the
second one-way clutch module 77a while the drive shaft 75 rotating in the second direction,
such that the rotation of the drive shaft 75 is not affected by the friction.

[00113] Figs. 28-31 illustrate a control device 7b according to one embodiment of the
present disclosure. The control device 7b comprises the driving module 71, the lifting module
72, an unlocking module 73b, the magnetic damping module 74, and the drive shaft 75. The
driving module 71, the lifting module 72, the magnetic damping module 74, and the drive
shaft 75 are the same as foregoing. The unlocking module 73b comprises a rotating
member, a locking member, and a control member. The rotating member is a rotating wheel
731b sleeved to the drive shaft 75 to rotate with the drive shaft 75 simultaneously in the
same direction. The locking member is a roller clutch 736b having an input portion 7361b
and a fixed portion 7362b coaxial to each other, wherein the input portion 7361b is arranged
within the fixed portion 7362b and is sleeved to the drive shaft 75 for rotating with the drive
shaft simultaneously in the same direction, while the fixed portion 7362b is fixed to the
headrail 1. The locking member further comprises a clutch assembly which is arranged
between the input portion 7361b and the fixed portion 7362b. The clutch assembly comprises
at least one wedge-shaped space 7363b and at least one roller 7366b corresponding to the
at least one wedge-shaped space 7363b with a wide end 7364b and a narrow end 7365b,
such that the roller 7366b can move between the wide end 7364b and the narrow end 7365b.
The control member comprises a disc 737b and a control cord 734, wherein the disc 737b is
sleeved to the drive shaft 75 but is not rotated with the drive shaft 75. The disc 737b
comprises at least one projection 7371b corresponding to the at least one wedge-shaped
space 7363b. Each of the at least one projection 7371b is arranged in a corresponding
wedge-shaped space 7363b, and is movable between the wide end 7364b and the narrow
end 7365b of the wedge-shaped space 7363b, wherein the projection 7371b is closer to the
narrow end 7365b of the wedge-shaped space 7363b relative to the roller 7366b, and the
roller 7366b is closer to the wide end 7364b of the wedge-shaped space 7363b relative to
the projection 7371b. A resilient member 733b secured to the headrail 1 urges the disc 737b
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such that the projection 7371b stays at the narrow end 7365b of the wedge-shaped space
7363b when no external force is applied to the disc 737b. The control cord 734 is secured to
the disc 737b to be pulled for rotating the disc 737b, whereby the projection 7371b of the disc
737b moves the roller 7366b within the wedge-shaped space 7363b such that the roller
7366b moves toward the wide end 7364b.

[00114] When the covering material 3 is completely collected, the weight force from the
bottom rail is acting upon the winding device 721 of the lifting module 72 such that urges the
winding device 721 toward the first direction, and thus the input portion 7361b of the roller
clutch 736b is engaged to the fixed portion 7362b by the roller 7366b which is moved to the
narrow end 7365b of the wedge-shaped space 7363b by rotating with the drive shaft 75 in
the first direction. At this moment, the fixed portion 7362b is secured to the headrail 1,
therefore further rotation of the input portion 7361b is restricted such that rotation of the drive
shaft 75 sleeved by the input portion 7361b is restricted as well. Hence, the covering material
3 is held in the collected state.

[00115] When the control member 734 is pulled for expanding the covering material 3, the
disc 737b is driven to rotate such that the projection 7371b of the disc 737b moves toward
the wide end 7364b of the wedge-shaped space 7363b, and thus the roller 7366b is moved
toward the wide end 7364b, whereby the input portion 7361b is disengaged from the fixed
portion 7362b when the roller 7366b is at the wide end 7364b. Therefore, the input portion
7361b can rotate freely in the first direction such that the drive shaft 75 and the winding
device 721 of the lifting module 72 can also rotate freely in the first direction. Under this
condition, the winding device 721 is rotated in the first direction to release the lift cord 4, and
the covering material 3 is expanded.

[00116] During the collection of the covering material 3, the drive shaft 75 is rotated in the
second direction to rotate the input portion 7361b, thus the roller 7366b is moved by the input
portion 7361b toward the wide end 7364b of the wedge-shaped space 7363b, whereby the
input portion 7361b is disengaged from the fixed portion 7362b such that the input portion
7361b and the drive shaft 75 can rotate freely in the second direction in order to drive the
winding device 721 of the lifting module 72 for collecting the lift cord 4. Hence, the covering
material 3 is collected.

[00117] Figs. 32-38 illustrate a control device 8 according to one embodiment of the
present disclosure. The control device 8 comprises a driving module 81, a lifting module 82,
an unlocking module 83, a damping module 84, and a drive shaft 85. The driving module 81,
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the lifting module 82, the unlocking module 83, and the damping module 84 are configured to
operate simultaneously through the drive shaft 85 which is disposed along a longitudinal axis
of the headrail 1.

[00118] The driving module 81 comprises a first spiral spring 811, a drive member 812, and
a storage member 813. The drive member 812 and the storage member 813 are arranged
within the headrail 1, wherein the axial directions of the drive member 812 and the storage
member 813 are parallel to the radial direction of the headrail 1. The first spiral spring 811
comprises two ends, wherein one end of the first spiral spring 811 is secured to the drive
member 812, and the other end of the first spiral spring 811 is secured to the storage
member 813, and thus the first spiral spring 811 can wind to the drive member 812 reversely
to store a restoring force or can rewind to the storage member 813 forwardly to release the
restoring force. In one embodiment of the present disclosure, the driving module 81 may
further comprises a base 814, wherein the first spiral spring 811, the drive member 812, and
the storage member 813 can be installed on the base 814 such that the driving module 81
can be assembled as a single modular device which can be easily mounted.

[00119] The lifting module 82 comprises a winding device 821 sleeved to the drive shaft 85
to rotate with the drive shaft 85 simultaneously in the same direction. The winding device 821
is rotated in a first direction to release the lift cord 4 when the covering material 3 is
expanded, and the winding device 821 is rotated in a second direction to collect the lift cord 4
when the covering material 3 is collected.

[00120] The unlocking module 83 comprises a rotating member, a locking member, and a
control member. The rotating member is a rotating wheel 831 sleeved to the drive shaft 85 to
rotate with the drive shaft 85 simultaneously in the same direction. The locking member is a
groove ball clutch 832 comprising an input portion which is the rotating wheel 831, a fixed
portion 8321 secured to the headrail 1 and coaxially arranged around the rotating wheel 831,
and a clutch assembly arranged between the fixed portion 8321 and the rotating wheel 831,
wherein the clutch assembly of the locking member comprises a plurality of grooves defined
between the rotating wheel and the fixed portion, and the locking member further comprises
a movable ball disposed between the rotating wheel and the fixed portion. The plurality of
grooves are a first groove 8311, a second groove 8312, a locking groove 8313, and a limiting
groove 83211, wherein the first groove 8311 and the second groove 8312 are looped
grooves defined substantially radially at exterior surface of the rotating wheel 831 and in
communication with each other, and the locking groove 8313 is arranged between the first
groove 8311 and the second groove 8312. The fixed portion 8321 comprises the limiting
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groove 83211 defined substantially longitudinally at the radial interior surface of the fixed
portion 8321. The limiting groove 83211 of the fixed portion 8321 and the first groove 8311,
the second groove 8312, and the locking groove 8313 of the rotating wheel 831 are in
communication with each other, such that a ball 8322 can be movably disposed between the
limiting groove 83211, the first groove 8311, the second groove 8312, and the locking groove
8313. When the ball 8322 is disposed between the limiting groove 83211 and the first groove
8311 or between the limiting groove 83211 and the second groove 8312, the ball 8322 is free
to move therein, thus the rotating wheel 831 is disengaged from the fixed portion 8321 such
that the drive shaft 85 is free to rotate. When the ball 8322 is disposed between the limiting
groove 83211 and the locking groove 8313, the ball 8322 is restricted from moving therein,
thus the rotating wheel 831 is engaged to the fixed portion 8321 to lock the drive shaft 85
from rotation. The control member is a control cord assembly 833 having a control cord
8331, a reel 8332 for collecting or releasing the control cord 8331, a one-way clutch 8333,
and a resilient member 8334, wherein the reel 8332 is sleeved to the drive shaft 85, and the
reel 8332 is configured to engage to or disengage from the drive shaft 85 through the one-
way clutch 8333. One end of the resilient member 8334 is secured to the headrail 1, and the
other end of the resilient member 8334 is secured to the reel 8332. The resilient member
8334 urges the reel 8332 back to its original position when the reel 8332 is rotated by
external force. The arrow D in Fig. 37 indicates the rotational direction of the drive shaft 85.

[00121] When the control cable 8331 is pulled, the reel 8332 is rotated to release the
control cable 8331 such that engaging to the drive shaft 85 through the one-way clutch 8333
to rotate the drive shaft 85 in the second direction. When the drive shaft 85 rotates in the first
direction, or when the drive shaft 85 rotates in the second direction while the reel 8332 being
stationary, the reel 8332 is disengaged from the drive shaft 85 through the one-way clutch
8333 so the reel 8332 and the drive shaft 85 are not rotating simultaneously.

[00122] The damping module 84 is sleeved to the drive shaft 85 and is able to generate a
damping force. A one-way clutch module 86 is provided between the damping module 84
and the drive shaft 85. The damping module 84 is engaged to the drive shaft 85 through the
one-way clutch module 86 to generate a damping force so as to reduce the rotational speed
of the drive shaft 85 when the drive shaft 85 is rotating in the first direction. The damping
module 84 is disengaged from the drive shaft 85 through the one-way clutch module 86
when the drive shaft 85 is rotating in the second direction, so no damping effect is generated.
In one embodiment of the present disclosure, the damping module 84 may be, but not limited
to, an oil damping module or a magnetic damping module.
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[00123] A steering gear module 87 is provided between the drive member 812 of the
driving module 81 and the rotating wheel 831 of the unlocking module 83, wherein the
steering gear module 87 comprises a first bevel gear 871 and a second bevel gear 872
engaged to each other perpendicularly by toothed engagement. The first bevel gear 871 is
secured to the drive member 812 such that both rotating in the same direction, and the
second bevel gear 872 is coaxially secured to the rotating wheel 831. As the rotating wheel
831 is configured to rotate in the same direction with the drive shaft 85 simultaneously, the
drive member 812 drives the drive shaft 85 to rotate in the first direction or the second
direction through the steering gear module 87 when the first spiral spring 811 urges the drive
member 812 rotating.

[00124] When the covering material 3 is completely collected, the weight force of the
bottom rail causes the winding device 821 to rotate in the first direction so as to rotate the
drive shaft 85 and the rotating wheel 831 in the first direction. At this moment, the ball 8322
moves from the first groove 8311 toward the locking groove 8313 due to the rotation of the
rotating wheel 831. When the ball 8322 is in the locking groove 8313, the rotating wheel 831
is engaged to the fixed portion 8321, thereby restricting rotation of the rotating wheel 831 in
the first direction, as well as restricting rotation of the winding device 821 and the drive shaft
85 in the first direction.

[00125] When the control cord 8331 is pulled for expanding the covering material 3, the
reel 8332 is rotated by the control cord 8331 in the second direction for releasing the control
cord 8331 such, and the reel 8332 engages the drive shaft 85 through the one-way clutch
8333 so as to rotate the drive shaft 85 and the rotating wheel 831 in the second direction. At
this moment, the ball 8322 moves from the locking groove 8313 toward the second groove
8312 due to the rotation of the rotating wheel 831 in the second direction. When the ball
8322 is in the second groove 8312, the rotating wheel 831 is disengaged from the fixed
portion 8321 to unlock the drive shaft 85, wherein the ball 8322 is free to move within the
second groove 8312. The drive member 812 and the winding device 821 are also unlocked.
When the operating cord 8331 is let go from being pulled, the winding device 821, the drive
shaft 85, and the rotating wheel 831 are rotated in the first direction due to the weight force
from the bottom rail which is greater than the restoring force from the first spiral spring 811,
such that the drive shaft 85 drives the one-way clutch 8333 to rotate in the first direction. At
the same time, the drive shaft 85 disengages from the reel 8332 to rotate in the first direction
solely, and the winding device 821 releases the lift cord 4 for expanding the covering material
3. Meanwhile, the drive member 812 is rotated by the drive shaft 85, and thus the first spiral
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spring 811 winds reversely from the storage member 813 toward the drive member 812 for
storing the restoring force.

[00126] During the expansion of the covering material 3, the damping module 84 is
engaged to the drive shaft 85 through the one-way clutch module 86 to generate the
damping force so as to reduce the rotational speed of the drive shaft 85 when the drive shaft
85 is rotating in the first direction. Therefore, the rotational speed of the winding device 821 is
also reduced. Hence, the release speed of the lift cord 4 is reduced, as well as the expansion

speed of the covering material 3 is reduced.

[00127] To collect the covering material 3, the bottom rail is pushed upward, such that the
first spiral spring 811 releases the restoring force while rewinding from the drive member 812
to the storage member 813 to rotate the drive member 812 so as to rotate the rotating wheel
831, the winding device 821, and the drive shaft 85 in the second direction. At the same time,
the ball 8322 moves within a space between the first groove 8311 and the limiting groove
83211 due to rotation of the rotating wheel 831, such that the rotating wheel 831 is
disengaged from the fixed portion 8321 to rotate freely, and thus the winding device 821 is
rotated in the second direction to collect the lift cord 4, whereby collecting the covering
material 3. During the collection of the covering material 3, the damping module 84 and the
reel 8332 are disengaged from the drive shaft 85 through the one-way clutch module 86 and
the one-way clutch 8333 respectively, therefore not operating with the drive shaft 85.

[00128] Figs. 39-43 illustrate a control device 9 according to one embodiment of the
present disclosure. The control device 9 comprises a driving module 91, a lifting module 92,
an unlocking module 93, and a damping module which are positioned one after another.

[00129] The driving module 91 comprises a fixed rod 911, a coil spring 912, and a drive
member 913. The fixed rod 911 comprises a stopper 9111 on one end thereof, and the coil
spring 912 and the drive member 913 are sleeved to the fixed rod 911, wherein one end of
the coil spring 912 is secured to the stopper 9111, and the other end of the coil spring 912 is
secured to the drive member 913, such that the drive member 913 rotates about an
longitudinal axis of the fixed rod 911 to twist the coil spring 912 for storing a restoring force
as the coil spring 912 extends or compresses.

[00130] The lifting module 92 comprises winding device, wherein the winding device is a
roller tube 921 according to one embodiment of the present disclosure. The driving module
91 is secured within the roller tube 921 such that the outer periphery of the drive member
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913 is engaged to the inner surface of the roller tube 921, and thus the drive member 913
can rotate with the roller tube 921 simultaneously in the same direction. The top edge of the
covering material 3a is secured to roller tube 921. Therefore, the roller tube 921 can rotate in
a first direction to release the covering material 3a; and the roller tube 921 can rotate in a
second direction to collect the covering material 3a.

[00131] The unlocking module 93 comprises a rotating member, a locking member, and a
control member. The rotating member is a rotating wheel 931 secured at one end within the
roller tube 921 for rotating with the roller tube 921. The rotating wheel 931 comprises ratchet
teeth 9311 at one end on outer periphery. The locking member is an engaging pawl 932
which can be pivoted to engage to or disengage from the ratchet teeth 9311 of the rotating
wheel 931. The engaging pawl 932 abuts the ratchet teeth 9311 to lock the rotating wheel
931 when the rotating wheel 931 is about to rotate in the first direction; and the ratchet teeth
9311 of the rotating wheel 931 can slide over the engaging pawl 932 when the rotating wheel
931 is driven by the roller tube 932 to rotate in the second direction. A resilient member 933
is provided to urge the engaging pawl 932 to always engage the ratchet teeth 9311 of the
rotating wheel 931 when no external force is acting upon the engaging pawl 932. The control
member is a control cord 934. One end of the control cord 934 is secured to the engaging
pawl 932, and the other end of the control cord 934 is provided for the user to operate.

[00132] In one embodiment of the present disclosure, the control device 9 may be installed
in a roller shade. The roller shade further comprises two fixed members 95 placed at two
ends of the roller tube 921, such that the engaging pawl 932 is pivotally mounted on one of
the fixed members 95. One end of the resilient member 933 is secured to the fixed member
95 adjacent to the engaging pawl 932, and the other end of the resilient member 933 is
secured to the engaging pawl! 932 for urging the engaging pawl! 932.

[00133] The damping module is disposed within the roller tube 921, and comprises a first
damping member and a second damping member disposed corresponding to each other
such that a damping force can be generated in between. In one embodiment of the present
disclosure, the damping module may be an oil damping module 94. The first damping
member is a housing 941 secured to the fixed rod 911, and the second damping member is a
disturbing member 942 disposed in the housing 941. A fluid is filled between the housing 941
and the disturbing member 942, wherein the fluid is a damping oil 943 according to one
embodiment of the present disclosure. A one-way clutch module 96 is provided between the
oil damping module 94 and the roller tube 921, such that an output end 961 of the one-way
clutch module 96 is connected to the disturbing member 942, and an input end 962 of the
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one-way clutch module 96 is connected to the inner surface of the roller tube 921, and thus
the input end 962 is rotated with the roller tube 921 simultaneously. When the roller tube 921
is rotating in the first direction, the input end 962 rotates in the first direction and engages to
the output end 961, such that the roller tube 921, the input end 962, the output end 961, and
the disturbing member 942 are rotating simultaneously. As the housing 941 is stationary, the
disturbing member 942 is rotated relative to the housing 941, wherein the rotation of the
disturbing member 942 is resisted by the damping oil 943 to generate a damping force so as
to reduce the rotational speed of the disturbing member 942, the output end 961, the input
end 962, and the roller tube 921. Therefore, the release speed of the covering material 3a is
reduced. When the roller tube 921 is rotating in the second direction, the input end 962
rotates in the second direction and disengages from the output end 961, such that the output
end 961 and disturbing member 942 are not rotated with the roller tube 921 and the input
end 962, so the oil damping module 94 does not provide oil damping effect.

[00134] When the covering material 3a is completely collected, the engaging pawl 932 is
engaged to the ratchet teeth 9311 of the rotating wheel 931 to lock the rotating wheel 931
from rotation in order to prevent the first direction rotation of the roller tube 921 by the weight
force of the bottom rail 2a, whereby restricting the covering material 3a from expanding.

[00135] When the control cord 934 is pulled for expanding the covering material 3a, the
engaging pawl 932 is pivoted by the control cord 934 to disengage from the ratchet teeth
9311 of the rotating wheel 931 so as to unlock the rotating wheel 931 and the roller tube 921.
At this moment, the weight force from the bottom rail 2a drives the roller tube 921 to rotate in
the first direction to expand the covering material 3a. During the expansion of the covering
material 3a, the drive member 913 is driven by the roller tube 921 so as to twist the coil
spring 912 to store the restoring force. The one-way clutch module 96 and the disturbing
member 942 of the oil damping module 94 are also driven by the roller tube 912 for
generating the damping force to reduce the rotational speed of the roller tube 921, and thus
reducing the expanding speed of the covering material 3a. Therefore, the expansion speed
of the covering material 3a is reduced. Before the covering material 3a is completely
expanded, stop pulling the control cord 934 can pivot the engaging pawl 932 for engaging
the ratchet teeth 9311 of the rotating wheel 931 by the resilient member 933 to lock the
rotating wheel 931 from rotation in order to stop the first direction rotation of the roller tube
921 by the weight force of the bottom rail 2a, whereby restricting the covering material 3a

from expanding.
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[00136] During the collection of the covering material 3a, the coil spring 912 releases the
restoring force to rotate the roller tube 921 in the second direction. Under this condition, the
roller tube 921 rotates the input end 962 of the one-way clutch module 96 in the second
direction while the input end 962 is disengaged from the output end 961, such that the output
end 961 and the disturbing member 942 are not rotated with the roller tube 921, therefore no

damping effect is generated.

[00137] Figs. 44 and 45 illustrate the window covering system comprising the control
device 9, wherein the window covering system is a sheer shade. The covering material 3b of
the sheer shade comprises a front sheet 31b, a back sheet 32b and a plurality of strips 33b,
wherein the front sheet 31b and the back sheet 32b are arranged opposite and parallel to
each other, and the strips 33b are horizontally connected between the front sheet 31b and
the back sheet 32b. When the roller tube 921 is rotated to begin collecting the covering
material 3b, at least one of the front sheet 31b and the back sheet 32b is dislocated relative
to another, such that the front sheet 31b and the back sheet 32b are close to each other
while the strips 33b are vertically oriented. Hence, the covering material 3a can be collected
by the roller tube 921, and the operation of the control device 9 is the same as foregoing. For
expanding the covering material 3b, the roller tube 921 continue rotating after expanding the
covering material 3b completely such that at least one of the front sheet 31b and the back
sheet 32b is dislocated relative to another, whereby the strips 33b are oriented horizontally
as before, and thus the front sheet 31b and the back sheet 32b are separated.

[00138] In one embodiment of the present disclosure, the sheer shade can also employ
other damping module or unlocking module other than those in the control device 9.

[00139] Figs. 46-51 illustrate a control device 10 according to one embodiment of the
present disclosure. The control device 10 may be mounted in the weight member such as in
the bottom rail 2b, but not limited thereto. Alternatively, the control device 10 may also be
mounted in the headrail 1. The control device 10 comprises a driving module 101, a lifting
module 102, an unlocking module 103, a damping module, and a transmission module 105
which are positioned one after another. The driving module 101, the lifting module 102, and
the unlocking module 103 are operated simultaneously through the transmission module
105.

[00140] The driving module 101 comprises a first spiral spring 1011, a drive member 1012
and a storage member 1013. The first spiral spring 1011 comprises two ends, wherein one
end of the first spiral spring 1011 is secured to the drive member 1012, and the other end of
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the first spiral spring 1011 is secured to the storage member 1013. While the covering
material 3 is expanding, the first spiral spring 1011 winds reversely from the storage member
1013 to the drive member 1012 to store a restoring force, wherein the restoring force is less
than the weight force of the bottom rail 2b and the control device 10. While the covering
material 3 is collecting, the first spiral spring 1011 rewinds from the drive member 1012 to the
storage member 1013 to release the restoring force.

[00141] The lifting module 102 comprises a winding device 1021. The end of the lift cord 4,
which connects the bottom rail 2b, is secured to the winding device 1021. The winding device
1021 is rotated in a first direction to release the lift cord 4 for expanding the covering material
3; and the winding device 1021 is rotated in a second direction to collect the lift cord 4 for
collecting the covering material 3.

[00142] The unlocking module 103 comprises a rotating member, a locking member, and a
control member. The rotating member is a rotating wheel 1031 which comprises ratchet teeth
10311 on its outer periphery. The locking member is an engaging pawl 1032 which is
pivotally mounted in the bottom rail 2b for engaging to or disengaging from the ratchet teeth
10311 of the rotating wheel 1031. When the rotating wheel 1031 is about to rotate in the
direction of expanding the covering material 3, the engaging pawl 1032 abuts the ratchet
teeth 10311 such that locks the rotating wheel 1031 from rotating. A resilient member 1033
secured to the bottom rail 2b is configured to urge the engaging pawl 1032 to always engage
to the ratchet teeth 10311 of the rotating wheel 1031 when no external force is acting upon
the engaging pawl 1032. A lever 1034 is secured to the same pivot of the engaging pawl
1032, such that the lever 1034 and the engaging pawl 1032 can be pivoted simultaneously.
The lever 1034 comprises a pushing end 10341 and a limiting end 10342. At the bottom of
the bottom rail 2b, a first hole 21b and a second hole 23b are defined, wherein the first hole
21b corresponds to the pushing end 10341 of the lever 1034 such that the pushing end
10341 can be pushed from the bottom of the bottom rail 2b for pivoting the lever 1034 and
the engaging pawl 1032. A protrusion 10343 extends downward from the limiting end 10342
of the lever 1034 through the second hole 23b. An attracting member 22b is secured to the
bottom rail 2b corresponding to the limiting end 10342 such that the attracting member 22b is
able to attract the limiting end 10342 of the lever 1034. The control member is a push rod
1035 for pushing the pushing end 10341 of the lever 1034 via the first hole 21b to pivot the
lever 1034 and the engaging pawl 1032.

[00143] The damping module comprises a first damping member and a second damping
member disposed corresponding to each other such that a damping force can be generated
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in between when the second damping member is rotated relative to the first damping
member. In one embodiment of the present disclosure, the damping module may be an oil
damping module 104. The first damping member is a housing 1041 having gear teeth 10411
on its outer periphery, and the second damping member is a disturbing member 1042
arranged within the housing 1041, wherein the disturbing member 1042 is secured to or
integrally formed coaxially at one surface of the rotating wheel 1031. A damping oil is filled
between the housing 1041 and the disturbing member 1042. The damping force is generated
when the disturbing member 1042 is rotated relative to the housing 1041 by the rotating
wheel 1031, and no damping force is generated when the housing 1041 and the disturbing
member 1042 rotate simultaneously.

[00144] The transmission module 105 comprises a first transmission wheel 1051, a second
transmission wheel 1052, a third transmission wheel 1053, and a fourth transmission wheel
1054. The first transmission wheel 1051 is connected to one end of the drive member 1012
and is rotated with the drive member 1012 simultaneously. The second transmission wheel
1052 is connected to one end of the winding device 1021 and is rotated with the winding
device 1021 simultaneously. The third transmission wheel 1053 is connected to one end of
the storage member 1013 but is not rotated with the storage member 1013. The fourth
transmission wheel 1054 is connected to one end of the rotating wheel 1031, and a one-way
clutch module 106 is provided in between such that the fourth transmission wheel 1054 is
rotated with the rotating wheel 1031 in only one direction. The rotating wheel 1031 is
engaged to the fourth transmission wheel 1054 through the one-way clutch module 106
when the rotating wheel 1031 and the fourth transmission wheel 1054 are rotating for
expanding the covering material 3. The rotating wheel 1031 is disengaged from the fourth
transmission wheel 1054 through the one-way clutch module 106 when the fourth
transmission wheel 1054 is rotating for collecting the covering material 3.

[00145] A detecting member 107 is pivotally mounted about a pivot in the bottom rail 2b,
wherein the detecting member 107 comprises a detecting end 1071 and a claw end 1072
with the pivot in between. A resilient member 1073 secured to the bottom rail 2b can urge the
detecting member 107 such that the detecting end 1071 of the detecting member 107 always
abuts an outer periphery of the first spiral spring 1011 on the storage member 1013.
Variation in outer diameter of the first spiral spring 1011 on the storage member 1013 cause
the detecting end 1071 of the detecting member 107 to move so as to pivot the detecting
member 107 such that the claw end 1072 of the detecting member 107 can engage to or
disengage from the gear teeth 10411 of the housing 1041.
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[00146] In one embodiment of the present disclosure, the control device 10 may further
comprise a base 108. The aforementioned components of the control device 10 can be
assembled on the base 108, and the engaging pawl 1032, the lever 1034, the resilient
member 1033, the resilient member 1073, and the detecting member 107 are pivotally
mounted on the base 108. Thus, the control device 10 can be manufactured as a single
modular device which can be easily mounted.

[00147] When the covering material 3 is completely collected, the weight force from the
bottom rail 2b and the control device 10 causes the winding device 1021 to have a rotating
force in a direction of expanding the covering material 3, as well as the rotating wheel 1031
has the rotating force because of the simultaneous operation with the winding device 1021
through the transmission module 105 and engagement between the rotating wheel 1031 and
the fourth transmission wheel 1054 via to the one-way clutch module 106. However, the
engaging pawl 1032 is engaged to the ratchet teeth 10311 of the rotating wheel 1031 to lock
the rotating wheel 1031 from rotation in order to prevent the covering material 3 from
expanding by the weight force of the bottom rail 2b and the control device 10. Therefore, the
winding device 1021 and the transmission module 105 are also locked from rotation.

[00148] When the push rod 1035 is pushed for expanding the covering material 3, the
pushing end 10341 of the lever 1034 is driven by the push rod 1035 to pivot the lever 1034
and the engaging pawl 1032, and the limiting end 10342 of the lever 1034 is attracted by the
attracting member 22b in the bottom rail 2b, wherein the engaging pawl 1032 disengages
from the ratchet teeth 10311 of the rotating wheel 1031, whereby unlocking the rotating
wheel 1031, as well as unlocking the transmission module 105 and the winding device 1021.
At this time, the bottom rail 2b and the control device 10 descend to drive the winding device
1021 of the lifting module 102 to rotate in the first direction for releasing the lift cord 4 in order
to expand the covering material 3, because the weight force of the bottom rail 2 and the
control device 10 is greater than the restoring force provided by the first spiral spring 1011 to
the drive member 1012. Meanwhile, the drive member 1012 of the driving module 101
rotates to wind the first spiral spring 1011 reversely from the storage member 1013 for
storing the restoring force, whereby driving the rotating wheel 1031 to rotate in a direction of
expanding the covering material 3.

[00149] During the expansion of the covering material 3, the first spiral spring 1011 is
reverse wound from the storage member 1013 to the drive member 1012 to store the
restoring force, hence the outer diameter of the first spiral spring 1011 on the storage
member 1013 is at largest as the covering material 3 just start expanding, thus the detecting
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end 1071 of the detecting member 107 abuts the outer periphery of the first spiral spring
1011, whereby the claw end 1072 of the detecting member 107 engages to the gear teeth
10411 of the housing 1041 for locking the housing 1041 from rotation. Meanwhile, the
disturbing member 1042 is rotated by the rotating wheel 1031 within the housing 1041,
wherein rotation of the disturbing member 1042 is resisted by the damping oil such that the
damping force is generated, whereby reducing the rotational speed of the disturbing member
1042 and the rotating wheel 1031, as well as reducing the rotational speed of the winding
device 1021 through the transmission module 105, thus releasing of the lift cord 4 is slowed,
therefore damping effect is provided to slow the expansion of the covering material 3. The
outer diameter of the first spiral spring 1011 on the storage member 1013 reduces as the first
spiral spring 1011 is unwound by the storage member 1013, and the detecting end 1071,
which abuts the outer periphery of the first spiral spring 1011, moves closer to the center of
the storage member 1013 such that pivots the detecting member 107, and thus the claw end
1072 moves away from the housing 1041. When the claw end 1072 disengages from the
gear teeth 10411 of the housing 1041, the housing 1041 of the oil damping module 104 is not
restricted from rotation, thus the housing 1041 is driven by the disturbing member 1042 to
rotate simultaneously with the rotating wheel 1031 such that stops generation of the damping
force, whereby the damping effect is removed at a specific timing as the covering material 3
expands until the covering material 3 expands completely.

[00150] The covering material 3 stops expanding when the engaging pawl 1032 is pivoted
by the resilient member 1033 to engage the ratchet teeth 10311 of the rotating wheel 1031
while the lever 1034 is pivoted as the protrusion 10343 of the lever 1034 is pushed through
the hole 23b at the bottom of the bottom rail 2b such that frees the limiting end 10342 from
attraction of the attracting member 22b, wherein the protrusion 10343 can be pushed by the
push rod 1035 manually, or the protrusion 10343 can be pushed by the window frame 20
when the covering material 3 is completely expanded that the bottom rail 2b touches the

window frame 20.

[00151] During the collection of the covering material 3, the first spiral spring 1011 is
rewound from the drive member 1012 to the storage member 1013 to release the restoring
force so as to rotate the drive member 1012 and the transmission module 105, whereby
rotating the winding device 1021 in the second direction for collecting the lift cord 4 in order
to collect the covering material 3. Meanwhile, the rotating wheel 1031 is disengaged from the
fourth transmission wheel 1054 through the one-way clutch module 106 such that the
rotating wheel 1031 and the oil damping module 104 are not rotated. Therefore, no oll
damping effect is generated while collecting the covering material 3.
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[00152] The exemplary embodiments shown and described above are only examples.
Therefore, many such details are neither shown nor described. Even though numerous
characteristics and advantages of the present technology have been set forth in the
foregoing description, together with details of the structure and function of the present
disclosure, the disclosure is illustrative only, and changes may be made in the detail,
including in matters of shape, size, and arrangement of the parts within the principles of the
present disclosure, up to, and including, the full extent established by the broad general
meaning of the terms used in the claims. It will therefore be appreciated that the exemplary
embodiments described above may be modified within the scope of the claims.
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CLAIMS

1. A control device for reducing an expansion speed of a covering material of a
window covering system, the window covering system comprises the control device, the
covering material and a weight member attached below the covering material to provide
a weight force to the covering material, and the control device comprising:

a driving module comprising:

a drive member; and

a spring having two ends, wherein one end is connected to the drive member to
provide a restoring force to the drive member to resist the weight force of the weight
member, and the restoring force is less than the weight force;

a lifting module comprising:

a winding device configured to operate with the drive member and the covering
material simultaneously, and wherein the winding device is rotated in a first direction
when the covering material is expanded;

an unlocking module comprising:

a rotating member configured to operate with the winding device simultaneously;

a locking member configured to lock the rotating member so as to restrict the first
direction rotation of the winding device; and

a control member configured to drive the locking member to unlock the rotating
member so as to allow the winding device to rotate in the first direction; and

a damping module configured to operate with the winding device simultaneously in
only one direction for providing a damping force to the winding device selectively,
wherein the damping force is provided to the winding device for reducing the expansion

speed of the covering material when the winding device is rotated in the first direction,
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and wherein no damping force is provided to the winding device when the winding device
is rotated in a second direction opposite to the first direction;

wherein the control member is configured to be moved by a force other than the
restoring force provided by the spring, whereby to drive the locking member to unlock
the rotating member so as to allow the winding device to rotate in the first direction.

2. The control device of claim 1, wherein

the rotating member of the unlocking module is a rotating wheel which is configured
to operate with the winding device simultaneously;

the locking member of the unlocking module is configured to engage to the rotating
wheel for locking the rotating wheel from rotating in the first direction; and

the control member of the unlocking module is configured to drive the locking
member to unlock the rotating wheel so as to allow the winding device to rotate in the
first direction.

3. The control device of claim 2, wherein

the rotating wheel has gear teeth on its outer periphery;

the locking member is an engaging pawl configured to engage the gear teeth of the
rotating wheel selectively, wherein the rotating wheel is locked from rotation for
restricting the first direction rotation of the winding device when the engaging pawl
engages the gear teeth of the rotating wheel; and

the control member is configured to drive the engaging pawl to disengage from the
gear teeth of the rotating wheel to unlock the rotating wheel so as to allow the winding
device to rotate in the first direction.

4, The control device of claim 3, wherein the unlocking module further comprise a

resilient member connected to the engaging pawl, wherein the resilient member is
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configured to urge the engaging pawl to engage to the gear teeth of the rotating wheel
when no external force is acting upon the engaging pawl.
5. The control device of claim 2, wherein
the rotating wheel has a friction surface on its outer periphery;

5 the locking member is a friction pawl to selectively abut the friction surface of the
rotating wheel, and the friction pawl is configured to abut the friction surface of the
rotating wheel to lock the rotating wheel from rotation so as to restrict the first direction
rotation of the winding device; and

the control member is configured to drive the friction pawl away from the friction
10  surface of the rotating wheel for unlocking the rotating wheel so as to allow the winding
device to rotate in the first direction.
6. The control device of claim 5, wherein the unlocking module further comprises
a resilient member connected to the friction pawl, wherein the resilient member is
configured to urge the friction pawl to abut the friction surface of the rotating wheel
15  when no external force is acting upon the engaging pawl.
7. The control device of claim 2, wherein
the locking member is a clutch comprising:
an input portion;
a fixed portion coaxially disposed around the input portion; and
20 a clutch assembly provided between the input portion and the fixed portion to
selectively engage the input portion with the fixed portion;
wherein, the input portion is configured to engage the fixed portion to lock the
rotating wheel from rotation so as to restrict the first direction rotation of the winding

device; and
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the control member is configured to drive the input portion of the clutch assembly to
disengage from the fixed portion of the clutch assembly for unlocking the rotating wheel
so as to allow the winding device to rotate in the first direction.

8. The control device of claim 7, wherein

the clutch assembly of the locking member comprises

at least one wedge-shaped space with a wide end and a narrow end, wherein the at
least one wedge-shaped space is defined between the input portion and the fixed portion;
and

at least one roller corresponding to the at least one wedge-shaped space and
configured to move between the wide end and the narrow end of the wedge-shaped
space;

the input portion engages to the fixed portion to lock the rotating wheel from rotation
for restricting the first direction rotation of the winding device when the at least one
roller moves to the narrow end;

the control member is a disc having at least one projection which is arranged in the at
least one wedge-shaped space, wherein the projection is configured to move the roller
toward the wide end of the wedge-shaped space, and the input portion disengages from
the fixed portion to unlock the rotating wheel so as to allow the winding device to rotate
in the first direction when the roller is at the wide end.

9. The control device of claim 7, wherein

the clutch assembly of the locking member comprises a movable ball disposed
between the rotating wheel and the fixed portion;

the rotating wheel comprises a first groove at one end and a second groove at the

other end, wherein the first groove and the second groove are defined radially at exterior
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surface of the rotating wheel, and wherein the first groove and the second groove are
looped grooves and in communication with each other by a locking groove;

the fixed portion comprises a limiting groove defined substantially longitudinally at
the radial interior surface of the fixed portion;

the rotating wheel is configured to engage to the fixed portion for locking the rotating
wheel from rotation when the ball moves to be restricted between the limiting groove
and the locking groove;

the control member is configured to rotate the rotating wheel by driving the winding
device such that the ball moves from the limiting groove toward the second groove, and
the rotating wheel is configured to disengage from the fixed portion for unlocking the
rotating wheel so as to allow the winding device to rotate in the first direction when the
ball moves to be restricted between the limiting groove and the second groove.

10. The control device of claim 1, wherein

the damping module has a first damping member and a second damping member
disposed corresponding to each other, wherein one of the first damping member and the
second damping member is configured to rotate relative to the other when the winding
device rotates in the first direction.

11. The control device of claim 10, wherein

a one-way clutch module is provided between the winding device and the damping
module; and

the winding device is configured to rotate the second damping member through the
one-way clutch module when the winding device rotates in the first direction such that
the second damping member is rotated relative to the first damping member to generate

a damping force.
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12. The control device of claim 11, wherein

the one-way clutch module is provided between the winding device and the rotating
member;

the rotating member is configured to operate simultaneously with the second
damping member of the damping module; and

the rotating member is configured to drive the second damping member to rotate
relative to the first damping member for generating the damping force when the rotating
member is driven by the winding device rotating in the first direction, wherein the
winding device drives the rotating member through the one-way clutch module.

13. The control device of claim 11, wherein

the first damping member is a fixed magnet;

the second damping member is a conductor corresponding to the magnet, wherein
the conductor is configured to operate with the winding device simultaneously such that
the conductor is driven by the winding device to rotate relative to the magnet for
generating the damping force.

14. The control device of claim 11, wherein

the first damping member is a fixed recess;

the second damping member comprises

a plate disposed in the recess and configured to operate with the winding device
simultaneously; and

at least one friction block pivotally mounted to the plate; and

the damping force is generated when the plate is driven by the winding device such
that the at least one friction block pivots outwardly and rubs the recess.

15. The control device of claim 11, wherein
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the first damping member is a housing;

the second damping member is a disturbing member disposed in the housing and
configured to operate with the winding device simultaneously;

a fluid is filled between the housing and the disturbing member; and

wherein the damping force is generated when the disturbing member is driven by the
winding device such that the disturbing member rotates relative to the housing.

16. The control device of claim 11, wherein

the first damping member is a ratchet wheel with ratchet teeth, wherein the ratchet
teeth is configured to be engaged by one end of a fixed torsion spring;

one end of a torsion spring engages the ratchet teeth of the ratchet wheel;

the second damping member is a casing in which the ratchet wheel is disposed,
wherein the casing is configured to operate with the winding device simultaneously;

a fluid is filled between the casing and the ratchet wheel; and

the damping force is generated when winding device rotates in the first direction such
that the torsion spring engages the ratchet teeth for restricting the ratchet wheel from
rotation and the casing rotates relative to the ratchet wheel.

17. The control device of claim 1, further comprising an operating cord module
comprising:

areel;

a spiral spring wound within the reel;

an operating cord wound on the reel;

a clutch gear assembly having a clutch gear always engaged to the reel, wherein the
clutch gear is configured to selectively operate with the driving module or the winding

device of the lifting module simultaneously;
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the clutch gear does not operate with the driving module or the winding device
simultaneously when the winding device is rotated in the first direction, and the clutch
gear operates with the driving module or the winding device simultaneously when the
winding device is rotated in the second direction.

18. The control device of claim 1, wherein the control device is adapted to be
mounted in the weight member.

19. The control device of claim 18, wherein

the unlocking module further comprises a lever connected to the locking member;
and

the control member of the unlocking module is configured to pivot the lever for
unlocking the rotating member.

20. The control device of claim 10 further comprising:

a detecting member pivotally mounted between the driving module and the damping
module;

wherein, one end of the detecting member is a detecting end corresponding to the
driving module such that the detecting end is configured to abut an outer periphery of
the spring of the driving module;

and the other end of the detecting member is a claw end corresponding to the

damping module such that the claw end is configured to selectively engage to the first
damping member;

wherein, the claw end engages to the first damping member when the winding device
rotates toward the first direction and the covering material just starts expanding such
that the second damping member rotates relative to the first damping member for

generating the damping force; and
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wherein, the claw end moves away from the first damping member to pivot the
detecting member due to variation of an outer diameter of the spring during expansion of
the covering material, and the second damping member is configured to drive the first
damping member to rotate when the claw end disengages from the first damping
member by moving away such that the damping module stops generating the damping

force.
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