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(54) LIFTING DEVICE FOR A CORDLESS COVERING

(57) A lifting device of a cordless covering (100) in-
cludes a cord reel (40), a car (52), a driving module, a
connecting cord (53), and a lifting cord (54). The cord
reel (40) has a cone section, and is pivoted on a headrail
(10) for free rotation. The car (52) is received in the head-
rail (10) for reciprocation. The driving module is received
in the headrail (10) to drive the cord reel (40) to rotate in
a predetermined direction. The connecting cord (53) has

opposite ends connected to the car (52) and the cord reel
(40), wherein the connecting cord (53) is reeled in and
out of the cone section of the cord reel (40) when the
cord reel (40) rotates in different directions. The lifting
cord (54) runs around the car (52), and then extends out
of the headrail (10) to be fastened to a bottom rail (20).
The cord reel (40) and the driving module are helpful to
precisely stop the bottom rail (20) at any desired position.
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Description

BACKGROUND OF THE INVENTION

1. Technical Field

[0001] The present invention relates generally to a cov-
ering, and more particularly to a lifting device of a cordless
covering.

2. Description of Related Art

[0002] There are various coverings for windows and
doors, some of which are cordless coverings. The cord-
less covering has no cord for user to pull to lift a covering
material. Since no cord is left on the cordless covering,
it may avoid the problem of strangling kids, and the cov-
ering looks fancier without the cord.
[0003] A conventional cordless covering is provided
with an automatic lifting device to lift or lower a bottom
rail of the covering material. The covering material could
be slats, a cellular shade, a pleated blind, or other shades
and blinds. No matter what kind of the covering materials
is used, the covering is provided with lifting cords extend-
ing out of a headrail, passing through the covering ma-
terial, and then fastened to the bottom rail. The lifting
cords are connected to the automatic lifting device in the
headrail. The automatic lifting device may reel in or out
the lifting cords to lift or lower the bottom rail so as to lift
or lower the covering material.
[0004] However, it would get heavier while the bottom
rail and the covering material are being lifted, but the
conventional automatic lifting device only provides a con-
stant lifting force. Therefore, the user has to push the
bottom rail harder to assist the automatic lifting device.
The other problem is that the bottom rail will never stop
at the desired position, usually at a lower than desired
position, because the weight of the bottom rail and the
covering material will move the bottom rail downwards.
[0005] Take a cellular covering for example, the cellu-
lar shade has many chambers therein which make the
cellular shade compressible. However, the cellular shade
generates an internal shrinking force when it is extended.
For this reason, some manufacturers provide the bottom
rail some extra weights to offset the shrinking force of
the cellular shade. But the heavy bottom rail makes the
product heavier, the user have to push the bottom rail
harder to lift the bottom rail and the cellular shade, and
it still has the problem that the bottom rail can not stop
at the desired position, but lower than that.

BRIEF SUMMARY OF THE INVENTION

[0006] In view of the above, the primary objective of
the present invention is to provide a lifting device of a
cordless covering, which may reduce the user’s power
for lifting the covering, and precisely stop the bottom rail
at any desired position.

[0007] The present invention provides a lifting device
of a cordless covering, wherein the cordless covering
includes a headrail, a bottom rail, and a covering material
between the headrail and the bottom rail. The lifting de-
vice includes a cord reel, a car, a driving module, a con-
necting cord, and a lifting cord. The cord reel has a cone
section, and is pivoted on the headrail to rotate in a first
direction and in a second direction. A diameter of the
cone section decreases from an end to an opposite end.
The car is received in the headrail to be moved toward
or away from the cord reel. The driving module is received
in the headrail to drive the cord reel to rotate in the first
direction. The connecting cord has opposite ends con-
nected to the car and the cord reel, wherein the connect-
ing cord is reeled in the cone section of the cord reel
when the cord reel rotates in the first direction, and the
connecting cord is reeled out from the cone section of
the cord reel when the cord reel rotates in the second
direction. The lifting cord runs around the car, and then
extends out of the headrail to be fastened to the bottom
rail. The car moves away from the cord reel to drive the
cord reel to rotate in the second direction while the bottom
rail is moved away from the headrail.
[0008] In an embodiment, the driving module includes
a first reel, a second reel, and a mainspring; the first reel
is provided with a first gear, the second reel is provided
with a second gear, to be meshed with the first gear of
the first reel, and the cord reel is provided with a third
gear to be meshed with the second gear of the second
reel; the mainspring has opposite ends connected to the
first reel and the second reel respectively, whereby the
mainspring is wound around the first reel or the second
reel when the first reel and the second reel rotate in the
first direction or in the second direction.
[0009] In an embodiment, the lifting device further in-
cludes a wheel set received in the headrail, wherein the
wheel set includes a shaft for the lifting cord to run around.
[0010] In an embodiment, the car is provided with a
shaft for the lifting cord to run around.
[0011] In an embodiment, the lifting cord has opposite
ends fastened to the car, and the bottom rail respectively.
[0012] In an embodiment, the lifting cord has an end
fastened to the wheel set, and then extends out of the
headrail to be fastened to the bottom rail.
[0013] Whereby, the cone-like cord reel and the driving
module are helpful to precisely stop the bottom rail at any
desired position.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWINGS

[0014] The present invention will be best understood
by referring to the following detailed description of some
illustrative embodiments in conjunction with the accom-
panying drawings, in which

FIG. 1 is an exploded view of a preferred embodi-
ment of the present invention;
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FIG. 2 is a perspective view of the lifting device of
the preferred embodiment of the present invention;
FIG. 3 is a sectional view of a part of the lifting device
of the preferred embodiment of the present inven-
tion;
FIG. 4 is a top view of the lifting device of the pre-
ferred embodiment of the present invention, showing
the car close to the cord reel;
FIG. 5 is a front view of FIG. 4, showing the bottom
rail being lifted;
FIG. 6 is a top view of the lifting device of the pre-
ferred embodiment of the present invention, showing
the car away from the cord reel; and
FIG. 7 is a front view of the preferred embodiment
of the present invention, showing the bottom rail be-
ing lowered.

DETAILED DESCRIPTION OF THE INVENTION

[0015] As shown in FIG. 1 to FIG. 3, a cordless covering
100 of the preferred embodiment of the present invention
includes a headrail 10, a bottom rail 20, and a covering
material between the headrail 10 and the bottom rail 20.
In the present embodiment, the covering material is a
cellular shade 30. However, the covering material could
be a blanket or slats in other embodiments. The cordless
covering 100 is further provided with a lifting device re-
ceived in the headrail 10, including a cord reel 40, a driv-
ing module, an auxiliary driving module, a wheel set 51,
a car 52, a connecting cord 53, and two lifting cords 54.
[0016] The cord reel 40, the driving module and the
auxiliary driving device are preinstalled at a side of the
headrail 10 while the wheel set 51 and the car 52 are at
the other side. The cord reel 40 is a cone-like member
vertically pivoted on the headrail 10 with a narrow end at
bottom. The cord reel 40 is controllable to rotate in a first
direction (clockwise) and a second direction (counter-
clockwise). The cord reel 40 is provided with a spiral
groove on a circumference. Two third gears 41 are con-
nected to opposite ends of the cord reel 40. In an em-
bodiment, only one third gear 41 is connected to the cord
reel 40. In the present embodiment, the cord reel 40 has
a cone section and a straight section, wherein the cone
section begins at the top end of the cord reel 40 and
gradually narrows to the straight section, and the straight
section has a constant diameter. In another embodiment,
the cord reel 40 has the cone section only, and yet in
another embodiment, the cone section has a concave
surface. The cord reel 40 should keep that the top end
is wider than the bottom end.
[0017] The driving module includes a first reel 42, a
second reel 43, and a mainspring 44. The first and the
second reels 42, 43 are vertically pivoted on the headrail
10 for free rotation. Both a top end and a bottom end of
the first reel 42 are provided with a first gear 45, and a
top end and a bottom end of the second reel 43 are pro-
vided with a second gear 46. The first gears 45 are
meshed with the second gears 46, and the second gears

46 are meshed with the third gears 41, therefore the cord
reel 40, the first reel 42, and the third reel 43 are linked
to rotate together. In another embodiment, the first and
the second reels 42, 43 each is provided with one gear
only. Opposite ends of the mainspring 44 are connected
to the first and the second reels 42, 43 respectively, there-
fore the mainspring 44 would be wound around the first
and/or the second reels 42, 43 while the reels 42, 43 are
rotating in different directions. While the mainspring 44
is being switched to be wound around the first or the
second reels 42, 43, it will indirectly drive the cord reel
40 to rotate. In the present invention, while the mainspring
44 is wound around the first reel 42 (FIG. 3), the main-
spring 44 will force the second reel 46 to rotate in the
second direction (counterclockwise), and to rotate the
cord reel 40 in the first direction (clockwise).
[0018] The auxiliary driving device includes a third reel
47, a fourth reel 48, and a mainspring 49. The third and
the fourth reel 47, 48 are vertically pivoted on the headrail
10 while the fourth reel 48 is next to the first reel 42.
Opposite ends of the mainspring 49 are connected to the
third and the fourth reels 47, 48 respectively. The fourth
reel 48 is provided with two fourth gears 50 to be meshed
with the first gears 45 of the first reel 42, and the third
reel 47 has no gear. The mainspring 49 would drive the
fourth reel 48 to rotate to assist the mainspring 44 to
rotate the second reel 43.
[0019] The wheel set 51 is fixed to the headrail 10, and
has a shaft 51a. The car 52 is capable to reciprocate in
a space between the wheel set 51 and the cord reel 40.
The car 52 includes a body 52a, on which a shaft 52b
and wheels 52c are provided. The shaft 52b of the car
52 is parallel to the shaft 51a of the wheel set 51, and
both the shafts 51a, 52b are perpendicular to the moving
direction of the car 52. The shafts 51a, 52b are provided
with several grooves to receive the cords running around
them. The wheels 52c are pivoted on the body 52a to
touch and move along the headrail that is helpful for a
smooth reciprocation of the car 52.
[0020] The connecting cord 53 has opposite ends fas-
tened to the body 52a of the car 52 and the cord reel 40
respectively. When the cord reel 40 is rotating in the first
direction (clockwise), it will move the car 52 toward the
cord reel 40, and when the cord reel 40 is rotating in the
second direction (counterclockwise), it will move the car
52 toward the wheel set 51.
[0021] The lifting cords 54 have ends fastened to the
body 52a of the car 52, run around the shaft 51a of the
wheel set 51 and the shaft 52b of the car 52 for several
rounds, and then extend out of the headrail 10 and pass
through the cellular shade 30 to be fastened to the bottom
rail 20. While the bottom rail 20 is lifted or lowered, it will
move the car 52 in different directions through the con-
necting cord 53 and the lifting cords 54.
[0022] The grooves on the shafts 51a, 52b makes the
lifting cords 54 not twisting while the car 52 is moving. In
the present embodiment, the lifting cords 54 run around
the shafts 51a, 52b one time each that makes the bottom
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rail 20 moves twice the distance as far as the car 52
moves. In another embodiment, the bottom rail 20 moves
triple the distance as far as the car 52 far as the car 52
moves while the lifting cords 54 run around the shafts
51a, 52b and 51a again. It is easy to understand that the
moving distance of the bottom rail 20 could be designated
by changing the rounds of the lifting cords 54 running
around the shafts 51a, 52b. The number of the grooves
on the shafts 51a, 52b can be varied according to the
rounds of the lifting cords 54, such as 4 rounds, 5 rounds ,
6 rounds, or more. The arrangement of shafts 51a, 52b
helps receiving the lifting cords 54 in the limited space
of the headrail 10.
[0023] As shown in FIG. 4 and FIG. 5, while someone
moves the bottom rail 20 upwards to compress the cel-
lular shade 30, the mainsprings 44 and 49 work at the
same time to rotate the cord reel 40 in the first direction
(clockwise), and therefore to wind the connecting cord
53 around cone section of the cord reel 40 from the top
end to the bottom end. Since the diameter of the cone
section of the cord reel 40 gradually decreases, the
torque provided by the cord reel 40 would increase while
the cord reel 40 is rotating. As a result, the force to pull
the car 52 is increasing to sustain the increasing loading
while the bottom rail 20 is being lifted. With the help of
the mainsprings 44 and 49, the bottom rail 20 shall pre-
cisely stopped at any desired position. In another em-
bodiment, it provides the driving module only (without the
auxiliary driving device) for a small covering which has
a light bottom rail and a light covering material. On the
contrary, it can use multiple auxiliary driving modules in
a large covering which has a heavy bottom rail and a
heavy covering material.
[0024] As shown in FIG. 6 and FIG. 7, while someone
moves the bottom rail 20 downwards to extend the cel-
lular shade 30, the car 52 is pulled by the lifting cords 54
to move away from the cord reel 40. It rotates the cord
reel 40 in the second direction (counterclockwise), and
therefore the first and the second reels 42, 43 are rotated
in opposite directions, and the mainspring 44 is gradually
wound around the second reel 43 from the first reel 42
until the bottom rail 20 stops. On the contrary, when the
bottom rail 20 is being lifted, the mainsprings 44 and 49
and the cone section of the cord reel provide the driving
torque to sustain the increasing loading that would make
bottom rail 20 be lifted easier and precisely stopped at
any position.
[0025] It must be pointed out that the embodiments
described above are only some preferred embodiments
of the present invention. All equivalent structures which
employ the concepts disclosed in this specification and
the appended claims should fall within the scope of the
present invention.

Claims

1. A lifting device of a cordless covering (100), wherein

the cordless covering (100) includes a headrail (10),
a bottom rail (20), and a covering material between
the headrail (10) and the bottom rail (20), comprising:

a cord reel (40) having a cone section, wherein
the cord reel (40) is pivoted on the headrail (10)
to rotate in a first direction and in a second di-
rection, and a diameter of the cone section de-
creases from an end to an opposite end;
a car (52) received in the headrail (10) to be
moved toward or away from the cord reel (40);
a driving module received in the headrail (10) to
drive the cord reel (40) to rotate in the first di-
rection;
a connecting cord (53) having opposite ends
connected to the car (52) and the cord reel (40),
wherein the connecting cord (53) is reeled in the
cone section of the cord reel (40) when the cord
reel (40) rotates in the first direction, and the
connecting cord (53) is reeled out from the cone
section of the cord reel (40) when the cord reel
(40) rotates in the second direction; and
a lifting cord (54), an end running around the car
(52), and an opposite end extending out of the
headrail (10) to be fastened to the bottom rail
(20), whereby the car (52) moves away from the
cord reel (40) to drive the cord reel (40) to rotate
in the second direction while the bottom rail (20)
is moved away from the headrail (10).

2. The lifting device of the cordless covering (100) of
claim 1, wherein the driving module includes a first
reel (42), a second reel (43), and a mainspring (44);
the first reel (42) is provided with a first gear (45),
the second reel (43) is provided with a second gear
(46), to be meshed with the first gear (45) of the first
reel (42), and the cord reel (40) is provided with a
third gear (41) to be meshed with the second gear
(46) of the second reel (43); the mainspring (44) has
opposite ends connected to the first reel (42) and
the second reel (43) respectively, whereby the main-
spring (44) is wound around the first reel (42) or the
second reel (43) when the first reel (42) and the sec-
ond reel (43) rotate in the first direction or in the sec-
ond direction.

3. The lifting device of the cordless covering (100) of
claim 1, further comprising a wheel set (51) received
in the headrail (10), wherein the wheel set (51) in-
cludes a shaft (51a) for the lifting cord (54) to run
around.

4. The lifting device of the cordless covering (100) of
claim 3, wherein the car (52) is provided with a shaft
(52a) for the lifting cord (54) to run around.

5. The lifting device of the cordless covering (100) of
claim 1, wherein the lifting cord (54) has opposite
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ends fastened to the car (52) and the bottom rail (20)
respectively.

6. The lifting device of the cordless covering (100) of
claim 3, wherein the lifting cord (54) has opposite
ends fastened to the wheel set (51) and the bottom
rail (20) respectively.
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