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(54) ROLLER BLIND THAT FREELY OPENS/CLOSES UP AND DOWN

(57)  Arollerblind that freely opens and closes up and
down, which comprises a roller shaft, a drawing cord and
a drawing device. An end part of the roller shaft is pro-
vided with a movable pulley (1), and the drawing cord 51 52
comprises a lifting section (31) and a pull-down section
(32) which are drawn by the drawing device to move syn-
chronously; the lifting section (31) and the pull-down sec-
tion (32) bypass the movable pulley (1) and then tension |31
upward and downward respectively so as to keep the
movable pulley (1) stable, such that the movable pulley
(1) may rotate while lifting, thus achieving the free up and
down opening and closing of the roller blind.
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Description
Technical field

[0001] The invention relates to a roller blind, in partic-
ular to an upper F free opening and closing coil with more
reliable operation curtain.

Background

[0002] Roll-up curtains are easy to use, beautiful and
generous, and are widely used in home life and office
places. The commonly used method of existing roller
blinds is to fix and install the roller on the upper end of
the window, rotate the roller, and wind or release the
curtain. This kind of curtain is first opened from the lower
part of the window, so that the upper part of the window
is shaded, and the lower part is lighted. When opened,
the lower part of the window cannot block the line of sight,
and the upper part cannot light.

[0003] In real life, private spaces such as rooms, re-
ception rooms, bathrooms, school classrooms, and
some office spaces often require the lower part of the
window to block the line of sight, while the upper part of
the window is used for daylighting. This requires a top-
opening roller blind. In order to block the line of sight or
direct light in different parts, sometimes it is necessary
to block the middle or upper part of the window. The ideal
function of the roller blind is to open any size at any po-
sition.

[0004] For example, Chinese patent
Z1.201320482322.5 discloses an upper-opening roller
blind. This patent connects a movable pulley mechanism
at both ends of the reel, so that the traction rope drives
the movable pulley and the reel to lift together while driv-
ing the reel to rotate in white, so that the speed of the
reel is raised and lowered. It is similar to the speed at
which the curtain is released or wound on the reel, keep-
ing the lower end of the roller blind basically still, thus
realizing the dynamic upper-opening roller blind effect.
In this patent, a clutch mechanism is arranged between
the movable pulley and the reel, which can be shielded
at any position of the window.

[0005] In order to further improve the design of this
patent, Chinese patent ZL201620022532.X discloses a
roller blind of any size that can be unfolded at any posi-
tion, including a reel, a commercial cloth, a movable pul-
ley and a traction rope at both ends of the reel. The two
ends of the traction rope are respectively Connecting two
motor-driven winders, by controlling the movement of the
two motors, the curtain can be opened from top to bottom,
or the unfolding size of the curtain can be adjusted at any
position, so that the curtain can be covered in the lower,
middle or upper part of the window position.

[0006] The roller blinds disclosed in the above patents
rely on the gravity of the reel and the pulling force of the
traction rope to drive the reel to rotate. If the gravity of
the reel is not enough, the reel will be difficult to rotate
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when it is raised and lowered, thereby destroying the
upper opening effect. In addition, the roller blinds dis-
closed in the above patents all rely on a winder to wind
or loosen the traction rope to drive the reel. When the
traction rope is loosened, the descent of the reel also
relies on gravity, which makes the roller blind not suitable
for certain tilting or It is used in horizontal installation. At
the same time, the setting of the winder occupies the
design space, which is not conducive to the optimization
of the entire system.

Summary of Invention

[0007] The invention provides aroller blind that can be
opened and closed freely up and down, so that the move-
ment of the reel does not depend on its own gravity, so
that the operation is more reliable, and it can be used in
occasions that require inclined or horizontal installation.
[0008] Up and down freely opening and closing roller
blinds, including a reel, a traction rope and a traction de-
vice, the end of the reel is provided with a movable pulley,
the traction rope includes an upward section and a down-
ward section that are pulled by the traction device to move
synchronously, the upward section After bypassing the
movable pulley, the pull-down section is tensioned up-
ward and downward respectively to keep the movable
pulley stable.

[0009] Thelift-up section andthe pull-down section can
be split structures. In this case, the traction device is a
winder arranged at one or both ends of the lift-up section
and the pull-down section. The winder has a simple struc-
ture and can be driven by a motor or Manually driven,
the upper and lower sections can only be connected to
the winder at one end, or both ends can be connected
to the winder. When the winders at both ends of the upper
lift section take up the wire and the winders at both ends
of the pull-down section are set at the same speed When
threading, the movable pulley only moves up and down,
and does not rotate: when the winder at one end of the
upper lifting section takes up the wire and the winder at
the other end pays off at the same speed, and the winders
atboth ends of the pull-down section move in the opposite
direction, The movable pulley only rotates without lifting
action; and when the winder at one end of the lifting sec-
tion is stationary and the winder at the other end is paying
off or taking up and the winder of the pull-down section
is moving in the opposite direction, the moving pulley is
lifting Rotate at the same time to realize the opening or
closing of the roller blind.

[0010] Preferably, the traction rope has a closed loop
structure, and the upper and lower freely opening and
closing roller blinds include a plurality of tension wheels
for tensioning the traction rope, and at least one of the
tension wheels is atraction wheel constituting the traction
device. Compared with the split structure, the closed-
loop structure adds a tensioning device, but omits the
winder for retracting the traction rope, and can ensure
the synchronous movement of the upper lifting section
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and the lowering section.

[0011] More preferably, two traction wheels are includ-
ed, and the two traction wheels respectively tow different
ends of the upper lifting section and the lowering section.
When the two traction wheels tow the ends of the upper
lifting section or the lowering section at the same speed,
the movable pulley can be prevented from rotating, but
only lifting motion, so that the height of the roller blind
can be adjusted.

[0012] Further preferably, the two traction wheels are
respectively driven by two different motors.

[0013] The two traction wheels can also be provided
with only one drive motor, which drives one of the traction
wheels and the other traction wheel is driven by it. In
order to realize the above function, a clutch device is
arranged between the two traction wheels. The clutch
device may be a gear set, which includes an intermediate
gear. When the intermediate gear meshes with the other
gears, the two traction wheels are linked, and when the
intermediate gear is withdrawn, the two traction wheels
are disconnected.

[0014] Further preferably, the two traction wheels are
respectively driven by two sets of bead chain-sprocket
wheels. The two traction wheels are each driven by a set
of bead chain-sprockets, and the combination of move-
ment modes between the two traction wheels is realized
by selecting different combinations of bead chains, so
that the curtain can switch between different modes of
movement.

[0015] Preferably, the traction rope is a bead chain or
a timing belt.
[0016] Preferably, guide grooves are provided on both

sides of the up and down freely opening and closing roller
blind, and the traction device, traction rope and movable
pulley are arranged on the guide grooves. The guide
groove can limit the lateral swing of the movable pulley,
so that the roller blind has the function of wind resistance,
and can realize the modularization of the device and fa-
cilitate assembly.

[0017] Preferably, the traction rope and the traction de-
vice are arranged symmetrically, and the traction devices
on both sides are connected coaxially, and the coaxial
connection can transmit the driving force of one side to
the other side, ensuring the synchronous movement of
the traction ropes on both sides.

[0018] Inthe presentinvention, the traction rope is pro-
vided with an upper lifting section and a lowering section.
The upper lifting section and the lowering section tension
the movable pulley in two opposite directions to maintain
balance. When the upper lifting section and the pull-down
section move synchronously by traction, the movable pul-
ley is Rotation can be generated while lifting, so that the
reel can open or retract the curtain while lifting without
relying on gravity, so that the curtain can be opened and
closed freely up and down.
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Brief description of the drawings
[0019]

Fig. 1 is a schematic structural diagram of Embodi-
ment 1 of the roller blind of the present invention.

Fig. 2 is a schematic structural diagram of embodi-
ment 2 of the roller blind of the present invention.

Fig. 3 is a schematic structural diagram of the shutter
clutch device shown in Fig. 2 in a disconnected state.

Fig. 4 is a schematic structural diagram of the com-
bined state of the roller shutter clutch device shown
in Fig. 2.

Fig. 5 is a schematic structural diagram of another
driving mode of the roller blind shown in Fig. 2.

Figure 6 is a schematic diagram of the overall instal-
lation structure of the roller blind of the present in-
vention;

Fig. 7 is a schematic structural diagram of Embodi-
ment 5 of the roller blind of the present invention;
Among them, 1 is a movable pulley, 2 is a curtain,
31 is a lifting section, 32 is a pull-down section, 33
and 34 are connecting sections, 41, 42, 43, 44 are
winders, and 51, 52, 53, 54 are tensioners Wheel, 6
is the counterweight, 7 is the intermediate gear, 8 is
the guide groove, 91 and 92 are the motors, 10 is
the controller, 11 is the drive shaft, 12 is the fixed
gear seat, 61, 62, 63, 64 are the bead chains.

Embodiments
Embodiment 1

[0020] As shown in Figure 1, a vertical free opening
and closing roller blind, including a reel (not shown in the
figure), a movable pulley 1, a traction rope and a curtain
cloth 2. The upper end of the curtain cloth 2 is fixed on
thereel, and the lower end is a free end, which is provided
with a Heavy 6.

[0021] The traction rope of the present invention in-
cludes an upper lifting section 31 and a pull-down section
32. The two ends of the upper lifting section 31 are con-
nected to the winder 41 and the winder 42, and the two
ends of the pull-down section are connected to the winder
43 and the winder 44. The lifting section 31 is stretched
upwards after bypassing the movable pulley 1, and the
pull-down section 32 tensions the movable pulley down-
wards, so that the movable pulley 1 remains stable at all
times.

[0022] When the bobbin 42 and the bobbin 44 are sta-
tionary, the bobbin 41 is released and the bobbin 43 is
wound, the winding shaft moves downward while winding
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up the curtain, achieving the effect of opening the curtain
up. When the bobbin 42 and the bobbin 44 are stationary,
the bobbin 41 is wound and the bobbin 43 is released,
the winding shaft moves upward while releasing the cur-
tain, achieving the effect of closing the curtain upward.
[0023] When the bobbin 41 and the bobbin 42 are
wound atthe same time and the bobbin 43 and the bobbin
44 are released at the same time, the reel and the cord
as a whole rise; when the bobbin 41 and the bobbin 42
are released at the same time, the bobbin 43 When wind-
ing with 44 at the same time, the reel and the curtain are
lowered as a whole, so that it can be covered at any
position of the window.

Embodiment 2

[0024] Asshownin Figure 2, afreely opening and clos-
ing roller blind includes a reel (not shown in the figure),
a movable pulley 1 and a curtain 2. The traction rope
includes an upper lifting section 31 and a lowering section
32, which are connected by connecting sections 33 and
34 Itbecomes a closed-loop structure, and the tensioning
is arranged on four tensioning wheels. The tensioning
wheel 51 and the tensioning wheel 52 are traction wheels.
They can be driven manually or by a motor. The traction
rope can be a variety of wires with small elongation, or
a bead chain, or a timing belt can be selected. Of course,
the tensioner and the movable pulley also need to choose
a structure that matches the traction rope. When the trac-
tion rope is a bead chain, the tensioner and the movable
pulley are sprockets; when the traction rope is a timing
belt, the tensioner and the movable pulley are the timing
pulleys.

[0025] The lifting section 31 of the traction rope by-
passes the movable pulley 1 and is tensioned upward,
and the pull-down section 32 bypasses the movable pul-
ley 2 and is tensioned downward to keep the movable
pulley 1 stable. The upper end of the curtain fabric 2 is
fixed on the reel, and the lower end is provided with a
counterweight 6.

[0026] As shown in FIG. 3, the movable pulley 1, the
traction rope and the tensioning wheel are provided with
a guide groove 8, the tensioning wheel 52 is provided
with an intermediate gear 7, and the guide groove 8 is
provided with a fixed gear seat 12 that can mesh with the
intermediate gear 7. The tension wheel 51 and the ten-
sion wheel 52 are provided with a coaxial ring gear, and
the intermediate gear 7 always meshes with the ring gear
on the tension wheel 52. When the tensioning wheel 52
needs to be rotated, as shown in Figure 4, the interme-
diate gear 7 is rotated around the axis of the tensioning
wheel 52 so that it meshes with the ring gear on the ten-
sioning wheel 51, and the tensioning wheel 51 drives the
tensioning wheel. The pinch wheel 52 rotates.

[0027] Asshown in Figures 3 and 4, the way the upper
pull section 31 is wound around the tensioning wheel 52
is different from the way used in Figure 2. This connection
mode can be linked to the tensioning wheel 51 and the
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tensioning wheel 52 through the intermediary gear 7 to
achieve traction. The two ends of the rope lifting section
31 move upward or downward simultaneously.

[0028] By driving the tensioning wheel 51 manually or
by a motor, and engaging or disengaging the intermedi-
ate gear 7, the combined actions of the two traction
wheels of rotation, stationary and different rotation direc-
tions can be realized as follows:

When the tensioning wheel 51 rotates clockwise, the in-
termediate gear 7 remains disengaged from the ring gear
on the tensioning wheel 51, and meshes with the fixed
gear seat 12, sothat the tensioning wheel 52 is stationary.
Due to the traction of the tensioning wheel 51, the lifting
The section 31 is gradually extended, and the pull-down
section 32 is gradually shortened. The traction rope
drives the pulley 1 to descend and rotates counterclock-
wise at the same time. The curtain is rolled up, and the
roller blind is opened from top to bottom to achieve the
top-opening effect.

[0029] When the tensioning wheel 51 rotates counter-
clockwise, the intermediate gear 7 remains disengaged
from the ring gear on the tensioning wheel 51, and mesh-
es with the fixed gear seat 12, so that the tensioning
wheel 52 is stationary. Due to the traction of the tension-
ing wheel 51, the lifting The section 31 is gradually short-
ened, and the pull-down section 32 is gradually extended.
The traction rope drives the pulley 1 to rise and rotate
clockwise at the same time, and the curtain is released,
thereby achieving the effect of closing the roller blind from
bottom to top.

[0030] When the tension wheel 51 rotates counter-
clockwise, the intermediate gear 7 disengages from the
fixed gear seat 12 and meshes with the ring gear on the
tension wheel 51, and the tension wheel 52 also rotates
counterclockwise, as shown in FIG. 4. Since the traction
rope is wound on the tension pulley 52 in the reverse
direction, both ends of the upper lifting section 31 of the
traction rope are shortened at the same time. Otherwise,
the curtain will be lowered as a whole, so as to achieve
the effect of sheltering at any position of the window.

Embodiment 3

[0031] As shown in Figure 5, the arrangement of the
reel (not shown in the figure), the guide groove 8, the
movable pulley 1, the curtain 2, the traction rope and the
fixed pulley is the same as that of the second embodi-
ment, without the intermediate gear and the fixed gear
seat. The tensioner 51 and the tensioner 52 are respec-
tively driven by the motor 91 and the motor 92, the motor
91 and the motor 92 are controlled by the controller 10,
through the controller 10, various programs can be set
to control the rotation and the stationary of the motor 91
and the motor 92 respectively. And different rotation di-
rections, so that the two traction wheels can achieve the
combined action as described in Embodiment 2, so that
the curtain can achieve the effect of opening or closing
or covering any position of the window.
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[0032] By making the diameter of the movable pulley
and the reel the same or similar, it can be ensured that
when the curtain is opened or retracted, the bottom end
of the curtain always keeps up and down or does not
move up and down obviously.

Embodiment 4

[0033] As shown in FIG. 6, guide grooves 8 are pro-
vided on both sides of the roller blind, and the traction
rope, the movable pulley 1 and the tensioning wheel are
all installed on the guide groove 8. The traction ropes,
tensioning wheels, and movable pulleys on both sides of
the roller blind are arranged symmetrically, and the reel
is arranged between the two movable pulleys 1, and a
curtain cloth is wound on it. In order to realize the syn-
chronous movement, the traction wheels on both sides
are coaxially connected by the drive shaft 11, so that the
synchronous movement of the movable pulleys on both
sides can be realized only by driving the traction wheels
on one side.

[0034] Connecting the two ends of the counterweight
6 at the lower end of the curtain fabric 2 to the corre-
sponding positions of the pull-down section of the traction
rope will not affect the retracting and overall lifting of the
curtain fabric. Therefore, the up and down freely opening
and closing roller blind of the present invention can be
applied to inclined or horizontal installation.

Embodiment 5

[0035] As shown in Fig. 7, the tension wheel 51 and
the tension wheel 52 are independently manually driven
by a set of bead chain-sprocket wheels. The closed loop
bead chain thatdrives the tensioning wheel 52 freely sags
into two sections 61 and 62, and the closed loop bead
chain that drives the tensioning wheel 51 freely sags into
two sections, 63 and 64.

[0036] Pull down 61, the tension wheel 51 rotates
counterclockwise, the tension wheel 52 is stationary, the
traction rope drives the pulley 1 to rise and rotate clock-
wise at the same time, the curtain is released, thereby
achieving the effect of closing the roller blind from bottom
to top. On the contrary, if 62 is pulled downwards, the
traction rope drives the pulley 1 to descend and rotates
counterclockwise at the same time, and the curtain is
rolled up, thereby realizing the effect of opening the roller
blind from top to bottom.

[0037] Pulling 61 and 64 downwards at the same time,
the traction rope drives the movable pulley 1 to rise and
no rotation occurs, and the curtain as a whole rises. On
the contrary, if 62 and 63 are pulled downwards, the trac-
tion rope drives the pulley 1 to descend without rotating,
and the curtain as a whole descends.

[0038] Pulling 61 and 63 downwards at the same time,
the traction rope drives the pulley 1 to stop lifting and
rotate counterclockwise at the same time, the reel can
stay atany position and the curtainis released downward.
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On the contrary, if 62 and 64 are pulled downwards, the
traction rope drives the pulley 1 to stop lifting and rotate
clockwise at the same time, the reel can stay at any po-
sition and the curtain is rolled up.

[0039] Inthis embodiment, two sets of manually-driven
bead chain-sprocket wheels are set, and the movement
of the two traction wheels is clutched by selecting the
combination of the bead chain, so that the curtain can be
switched in different movement modes.

Claims

1. The up and down freely opening and closing roller
blind including a reel, a traction rope and a traction
device, the end of the reel is provided with a movable
pulley, the traction rope is characterized in that the
traction rope includes an upward section and a pull-
down section that move synchronously by the trac-
tion device, after the above-mentioned lifting section
and pull-down section bypass the movable pulley,
they are tensioned upward and downward respec-
tively to keep the movable pulley stable.

2. The up and down freely opening and closing roller
blind according to claim 1, characterized in that the
traction device is a winder arranged at one or both
ends of the upper lifting section and the lowering
section.

3. The up and down freely opening and closing roller
blind of claim 1, wherein the traction rope is a closed
loop structure, and the roller blind includes a plurality
of tension wheels for tensioning the traction rope,
and at least one of the tension wheels is configured
to The traction wheel of the traction device.

4. The up and down freely opening and closing roller
blind according to claim 3, characterized in that it
comprises two traction wheels, and the two traction
wheels respectively traction different ends of the up-
per lifting section and the lowering section.

5. The up and down freely opening and closing roller
blind according to claim 4, characterized in that the
two traction wheels are driven by two differentmotors
respectively.

6. The up and down freely opening and closing roller
blind according to claim 4, characterized in that a
clutch device is provided between the two traction
wheels.

7. The up and down freely opening and closing roller
blind of claim 1, wherein the traction rope is a bead

chain or a timing belt.

8. The roller blind of up and down freely opening and
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closing according to claim 1, characterized in that
guide grooves are provided on both sides of the roller
blind, and the traction device, the traction rope and
the movable pulley are arranged on the guide
grooves.

The up and down freely opening and closing roller
blind according to claim 1, wherein the traction rope
and the traction device are arranged symmetrically,
and the traction devices on both sides are connected
coaxially.

The up and down freely opening and closing roller
blind according to claim 4, wherein the two traction
wheels are respectively driven by two sets of bead
chain-sprocket wheels.
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