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(57) Abréegée/Abstract:

A window blind Includes a head rail, a bottom rail, and an expandable window covering. A pair of pull cords interconnect the head
rail, the bottom rail and the expandable window covering. A spring motor includes a drive drum, a pair of cord spools, a spiral
spring, and a friction imposing mechanism. The drive drum Is mounted rotatably on the head rail. Each of the cord spools Is
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(57) Abrege(suite)/Abstract(continued):

mounted to rotate with and Is disposed on a respective side of the drive drum, and Is connected to a respective one of the pull
cords. The spiral spring provides a biasing force acting on the drive drum. The friction imposing mechanism provides a friction force
acting on one of the drive drum and the pull cords. The biasing force and the friction force cooperate to retain the bottom rail at a
desired vertical distance relative to the head rall.
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ABSTRACT OF THE DISCLOSURE

A window blind includes a head rail, a bottom rail,
and an expandable window covering. A pair of pull cords
interconnect the head rail, the bottom rail and the
expandable window covering. A spring motor i1ncludes a
drive drum, a pair of cord spools, a spiral spring, and
afriction imposing mechanism. The drive drum is mounted
rotatably on the head rail. Each of the cord spools 1is
mounted to rotate with and is disposed on a respective
side of the drive drum, and is connected to a respective
one of the pull cords. The spiral spring provides a
biasing force acting on the drive drum. The friction
imposing mechanism provides a friction torce acting on
one of the drive drum and the pull cords. The biasing
force and the friction force cooperate to retailin the
bottom rail at a desired vertical distance relative to

the head razil.
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BALANCED WINDOWBLIND HAVINGA SPRING MOTOR FOR CONCEALED
PULL CORDS THEREOF
BACKGROUND OF THE INVENTION
1. Field of the Invention

The 1nvention relates to a window blind, more
particularly to a window blind having a spring motor
for concealed pull cords thereof.
2. Description of the Related Art

In U.S. Patent No. 6,289,965, there is disclosed a
conventional window blind that comprises a head rail,
a bottom rail, and an expandable window covering
therebetween. Apair of pull cords interconnect the head
rall, thebottomrail, andthe expandable windowcovering.
A spring motor includes a frame, a drive drum, an idler
gear, a take-up drum, a pair of cord spools, and a coil
spring. The frame is mounted on the head rail. The drive
drum 1s mounted rotatably on the frame and is provided
with a drive gear. The idler gear is mounted rotatably
on the frame and meshes with the drive gear. The take-up
drum 1s mounted rotatably on and is concentric with the

1dler gear. The idler gear rotates independently of the

take-updrum. Eachof the cordspools ismountedrotatably
on one end of the frame adjacent to a respective one
of the 1dler gear and the drive drum, 1is provided with
a driven gear that meshes with the respective one of
the 1dler gear and the drive drum, and is connected to

a respective one of the pull cords. The coil spring is
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wound on the take-up drum, has opposite ends connected
to the take-up drum and the drive drum, and provides
a biasing ftorce for biasing the take-up drum to rotate
1n a direction for winding the pull cords on the cord
spools.

The aforementioned conventional window blind
achieves the purpose of concealing the pull cords with
the deployment of the spring motor, and the bottom rail
does not slant while being raised or lowered. However,
the drive and take-up drums rotate at different speeds.
In addition to this, the 1idler gear and the take-up drum
rotate 1ndependently of one another. Further, the drive
drum, the i1idler gear and the cord spools rotate at the
same speed. Thils rotational speed relationship among
the drive and take-up drums, the idler gear, and the
cord spools results in a complicated construction for
the spring motor of the conventional window blind.
SUMMARY OF THE INVENTION

Therefore, the object of the present invention is
to provide a window blind that has a relatively simple
spring motor for concealed pull cords thereof.

According to the present invention, a window blind
comprises a head rail, a bottom rail, and an expandable
window covering between the head rail and the bottom
rail. A pair of pull cords i1nterconnect the head rail,
the bottom rail and the expandable window covering. A

spring motor includes a frame, a drive drum, a pair of
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cord spools, a spiral spring, and a friction imposing
mechanism. The frame 1s mounted on one of the head and
bottom rails. The drive drum is mounted rotatably on
the frame and 1s provided with a drive gear. Each of
the cord spools 1s mounted rotatably on the frame, is
disposed on a respective one of opposite sides of the
drive drum, 1s provided with a driven gear that meshes
with the drive gear, and 1s connected to a respective
one of the pull cords. The spiral spring is wound on
thedrivedrum, has opposite ends connected respectively
to the drive drum and the frame, provides a biasing force
for biasing the drive drum to rotate 1n a direction for
winding the pull cords on the cord spools, and deforms
from an 1nitial state to an extent corresponding to
vertical distance of the bottomrail from the head rail.
The friction 1mposing mechanism 1s mounted on the frame
and 1s operable so as to provide a friction force that
acts on one of the drive drum and the pull cords. The
biasing force of the spiral springand the friction force
attributed to the friction 1mposing mechanism cooperate
to support the weight of the bottom rail and the weight
of the expandable window covering that acts on the bottom
ralil soas toretainthe bottomrail at adesired vertical
distance relative to the head rail.
BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the present

inventionwlll become apparent 1n the followingdetailed
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description of the preferred embodiments with reference
to the accompanying drawings, of which:

Figure 1 1s a schematic view of the first preferred
embodiment of a window blind according to the present
invention;

gr—

Figure 2 1s an exploded perspective view of a spring

motor of the first preferred embodiment of a window blind
according to the present i1invention;

Figure 3 1s a sectional view of the spring motor
1llustrating a pair of pull cords wound on a pair of
cord spools and trained on a pair of friction roller
sets;

Figure 4 1s a schematic view of the spring motor
1llustrating a spiral spring being deformed, and the
pull cords being unwound from the cord spools;

Figure 5 1s a schematic view of the spring motor
1llustrating the spiral spring being restored to an
1nitial state on a drive drum, and the pull cords being
wound on the cord spools;

Figure 6 1s an exploded perspective view of a spring
motor of the second preferred embodiment of a window
blind according to the present invention; and

Figure 7 1s a schematic view of the spring motor
1llustrating operationof a friction imposing mechanism

thereof.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Before the present 1invention 1is described i1n greater
detail, 1t should be noted that like elements are denoted
by the same reference numerals throughout the

disclosure.

Referring to Figures 1 to 3, the first preferred
empbodiment of a window blind 9 according to the present
invention 1s shown to 1nclude a head rail 91, a bottom
rail 92, and an expandable window covering 93
therebetween. A pair of pull cords 94 i1nterconnect the
headrail 91, thebottomrail 92 and the expandable window
covering 93. In this embodiment, the expandable window
covering 93 1ncludes a plurality of parallel slats
suspended between the head rail 91 and the bottom rail
92 1n a conventional manner with the use of ladder cords
(not shown). A spring motor 100 of the window blind 9
includes a frame 10, a drive drum 20, a pailr of cord
spools 30, a spiral spring 22, and a friction i1mposing
mechanism 60.

While the frame 10 1s mounted on the head rail 91.
In this embodiment, 1t 1s apparent to one skilled in
the art that the frame 10 can be mounted instead on the
bottom rail 92. The drive drum 20 1s mounted rotatably
on the frame 10 and 1s provided with a drive gear 212.
FEach of the cord spools 30 1s mounted rotatably on the
frame 10, 1s disposed on a respective on one of opposite

si1des of the drive drum 20, 1s provided with a driven



10

135

20

25

CA 02424195 2003-03-31

gear 311, and is connected to a respective on one of
the pull cords 94. The spiral spring 22 1s wound on the
drive drum 20, has opposite inner and outer ends 222,
221 connected to a respective one of the drive drum 2C
and the frame 10, provides a biasing force for biasing
the drive drum 20 to rotate 1n a direction for winding
the pull cords 94 on the cord spools 30, and deforms
from an initial state to an extent corresponding to
vertical distance of the bottom rail 82 from the head
rail 91. In this embodiment, the friction 1mposing
mechanism 60 is mounted on the frame 10 and 1s operable
so as to provide a friction force that acts on the pull
cords 94. The frame 10 i1s formed with left and right
compartments 111 and a middle compartment 112
therebetween. Thedrivedrum20 1s disposed 1n the middle
compartment 112, and has a drive shaft 211 that 1is
connected to the drive gear 212 and that 1s formed with
a slit 213 for engaging the inner end 222 of the spiral
spring 22. The middle compartment 112 1s formed with
a pair of slits 14 for engaging selectively the outer

end 221 of thespiral spring22. Thedrivegear 212 extends

radially out of the middle compartment 112. Each of the
left and right compartments 111 has an axle 12 disposed
therein for mounting rotatably a respective one of the
cord spools 30 1n the left and right compartments 111.
Each of the cord spools 30 has a driven shaft 312 that

is connected to a respective one of the driven gears
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311 and that 1s journalled to a respective one of the

axles 12. Each of the driven gears 311 extends radially

out of arespectiveone of the left and right compartments

111 and meshes with the drive gear 212. Preferably,

the frame 10 1ncludes a casing part 101 that is formed
with the left, middle and right compartments 111, 113
and that has an open side, and a cover part 102 that
18 mounted on the casing part 101 to cover the open side
of the casing part 101 and to retain the cord spools
30 and the drive drum 20 in the casing part 101.

With further reference in Figure 3, the friction
1mposing mechanism 60 of this embodiment includes a pair
of friction roller sets. Each of the friction roller
sets 1s mounted on one end of the frame 10 adjacent to
a respective one of the cord spools 30, and includes
threefrictionrollersé6l, 62, 63 arrangedinatriangular
formation. Each of the pull cords 94 is trained on the
friction rollers 61, 62, 63 of a respective one of the
friction roller sets.

Referring to Figure 4, when the bottom rail 92 (see
Figure 1) 1s pulled downwardly so as to lower the same,
each of the cord spools 30 rotates in a counter-clockwise
direction, which results in unwinding of the pull cords
94 from the driven shafts 312 of the cord spools 30,
1n axial rotation of the drive drum 20, and in radial
contraction of the spiral spring 22. Once the bottom

rail 92 1s lowered to a lower 1imit position, the spiral
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spring 22 1s deformed such that the spiral spring 22

wraps around the drive shaft 211 of the drive drum 20.

At this time, the biasing force of the spiral spring
22 1s at a maximum, and the weight of the expandable
window covering 93 (see Figure 1) that acts on the bottom
rail 92 1s at a minimum. As such, the external force
that 1s required to 1nitiate raising of the bottom rail
92 to retract the expandable window covering 93 is at
a minimum.

In addition, in the absence of the external force,
the biasing force of the spiral spring 22 and the friction
force attributed to the friction imposing mechanism 60
cooperate to support the weight of the bottom rail 92
and the weight of the expandable window covering 93 that
acts on the bottom rail 92 so as to retain the bottom
rall 92 at a desired vertical distance relative to the
head rail 91 (see Figure 1).

With further reference to Figure 5, when the bottom
rail 92 1s pushed upwardly so as to raise the same, due
to the biasing force of the sgpiral spring 22 and
slackening of the pull cords 94, each of the cord spools
30 rotates 1n a clockwise direction, which results in
winding of the pull cords 94 on the driven shafts 312
of the cord spools 30, in an opposite axial rotation
of the drive drum 20, and in radial expansion of the
spiral spring 22. Once the bottom rail 92 is raised to

anupper limit position, the spiral spring 22 is restored
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to the 1nitial state such that an outer wound of the

splral spring 22 abuts against an innerwall of themiddle

compartment 112. At this time, the biasing force of the
spiliral spring 22 1s at a minimum, and the weight of the
expandable window covering 93 that acts on the bottom
rall 92 1s at maximum. As such, the external force that
is required to 1nitiate lowering of the bottom rail 92
to expand the expandable window covering 93 1s also at
a minimum.

It 1is noted that the cord spools 30 rotate at the
same speed. Therefore, the pull cords 94 are wound on
and unwound from the cord spools 30 at equal lengths.
As such, the bottom rail 92 does not slant and 1is
maintained in a horizontal orientation with respect to
the head rail 91 while being raised or lowered.

Figure 6 1llustrates a spring motor of the second
preferred embodiment of a window blind according to the
present invention. When compared with the first
preferred embodiment, the window blind of tais
embodiment further comprises a palr of auxiliary pull
cords 95. The spring motor further includes a pair of
auxiliary cord spools 40. Each of the auxiliary cord
spools 40 has adriven shaft 412 that 1s mounted to rotate
with a respective one of the cord spools 30 and that

1s connected to a respective one of the auxiliary pull

cords 95. The construction as such provides adeqgquate

support to a bigger and heavier window blind.
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In this embodiment, the friction 1mposing mechanism

80 1smountedon the frame 10, 1s operable soas toprovide

a friction force which acts on the drive drum 20, and
includes an annular member 81, a braking member 82, a

post 83, and a coil spring 84.

The annular member 81 18 secured on the frame 10,
1s vertically aligned with the drive drum 20, and has
annular inner and rectangular outer wall surfaces 811,
812. The braking member 82 1s disposed i1n the annular
member 81, and has a tubular part 821 and a pair of braking
parts 822. Each of the braking parts 822 1s connected
to, 1s disposed radially and outwardly on a respective
one of opposite sides of the tubular part 821, and is
in friction engagement with the i1nner wall surface 811
of the annular member 81 . The post 83 1s mounted on the
drive drum 20 and extends into the tubular part 821 of
the braking member 82. The coil spring 84 1s sleeved
fittingly on the post 83 1n the tubular part 821 of the
braking member 82, 1s wound 1n a same winding direction
as the spiral spring 22, and has_one end fastened to
the braking member 82.

Referring to Filigure 7, since the operation of the
auxiliary cord spools 40 and the auxiliary pull cords
95 of the second preferred embodiment 1ssimilar to those
described hereinabove 1in connectionwith the cord spools
30 and the pull cords 94 of the previous preferred

embodiment, a detaililed description of the same will be
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dispensed with herein for the sake of brevity.

After raising the bottom rail 92 (see Figure 1), the
pbottom rail 92 tends to move downward when the external
force applied to raise the bottom rail 92 is removed.
This results 1n tendency of the drive drum 20 to rotate
1n a first direction the same as the winding direction.
The rotation of thedrive drum 20, which in turndirectly
rotates the post 83, enables the coil spring 84 to
contract radially and to engage with the post 83. The
col1l spring 84 urges the braking member 82 to rotate
so that friction force between the braking member 82
and the annular member 81 1s transmitted to the drive
drum 20. As such, the bottom rail 92 can be retained
at adesired vertical distance relative to the head rail
91 (see Figure 1).

Further, when the bottom rail 92 is raised, this
results 1n rotation of the drive drum 20 in a second
direction opposite to the first direction. The rotation
of the drive drum 20, which in turn directly rotates
the post 83, enables the coi1l spring 84 toexpandradially
and not to rotate with the post 83. Accordingly, the
friction force between the braking member 82 and the
annular member 81 1s not transmitted to the drive drum
20. As such, the friction force that is provided by the
friction 1mposing mechanism 80 does not act on the drive
drum 20 while the bottom rail 92 1s being raised.

It has thus been shown that the window blind 9 of
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this inventionincludes aspringmotor 100 that dispenses
with an idler gear and a take-up drum. As such, the spring
motor 100utilizedinthis inventionisrelativelysimple
to construct as compared to the aforesaid prior art.
5 While the present invention has been described in
connection with what 1s considered the most practical
and preferred embodiments, it 1s understood that this
invention 1s not limited to the disclosed embodiments
but 1s 1ntended to cover various arrangements included
10 within the spirit and scope of the Dbroadest

interpretation soas toencompass all suchmodifications

and equivalent arrangements.
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WHAT IS CLAIMED IS:
1. A window blind comprising:

a head rail;

a bottom rail;

an expandable window covering between said head rail
and said bottom rail:

a palr of pull cords interconnecting said head rail,
sald bottom rail and said expandable window covering;
and

a spring motor including

a frame mounted on one of said head rail and said

bottom rail,

a drive drum mounted rotatably on said frame and

provided with a drive gear,

a palr of cord spools mounted rotatably on said
frame and disposed on opposite sides of said drive drum,
each of said cord spools being provided with a driven
gear that mesheswith said drive gear and being connected
to a respective one of said pull cords,

a spiral springwoundonsaiddrive drumandhaving
opposite endsconnectedtosaiddrivedrumandsaid frame,
respectively, said spiral spring providing a biasing
force forbiasingsaiddrivedrumto rotateinadirection
for winding said pull cords on said cord spools, and

a friction imposing mechanism mounted on said
frame and operable so as to provide a friction force

that acts on one of said drive drum and said pull cords;
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wherein sailid spiral spring deforms from an initial
state to an extent corresponding to vertical distance
of said bottom rail from said head rail; and

wherein said biasing force of said spiral spring and
sald friction forceattributed tosaidfriction imposing
mechanism cooperate to support the weight of said bottom
rail and the weight of said expandable window covering
that acts on said bottomrail so as to retain said bottom
rall at a desired vertical distance relative to said
head rail.
2. The window blind as claimed 1in Claim 1, wherein said
expandable window covering 1includes a plurality of
parallel slats.
3. The window blind as claimed in Claim 1, wherein saic
frame 1s formed with left and right compartments, and
a middle compartment between said left and right
compartments, each of said left and right compartments
having an axle disposed therein for mounting rotatably
a respective one of said cord spools i1in said left and
right compartments, said drive drum being disposed in
sald middle compartment.
4. The window blind as claimed in Claim 3, wherein said

drive drum has a drive shaft connected to said drive

gear and formed with a slit for engaging one of said

opposite ends of said spiral spring.
5. The window blind as claimed 1n Claim 3, wherein said

frame 1includesacasingpart formedwithsaidleft, middle
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and right compartments and having an open side, and a
cover part mounted on said casing part to cover said
open side of said casing part and to retain said cord
spools and said drive drum 1n said casing part.

6. The window blind as claimed in Claim 1, wherein said

friction 1imposing mechanlism includes a pair of friction
roller sets, each of which 1s mounted on one end of said
frame adjacent to a respective one of said cord spools,
each of said friction roller sets 1including three
friction rollers arranged in a triangular formation,
each of said pull cords being trained on said friction
rollers of a respective one of saidfrictionroller sets.
7. The window blind as claimed in Claim 1, wherein said
friction imposing mechanism includes:

an annular member securedonsaid frame andvertically
aligned with said drive drum, said annular member having
an annular inner wall surface;

a braking member disposed 1n said annular member and
having a tubular part and a braking part connected to
anddisposedradially andoutwardlyof said tubular part,
sald braking part being in friction engagement with said
inner wall surface of said annular member;

a post mounted on said drive drum and extending into
sald tubular part of said braking member; and

a coll spring sleeved fittingly on said post in said
tubular part of said braking member and wound in a same

windingdirectionas saidspiral spring, saidcoil spring
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having one end fastened to said braking member;

wherelin rotation of said drive drum 1n a first

direction the same as thewindingdirection enables said
col1l spring to contract radially so that friction force
between said braking member and said annular member is
transmitted to said drive drum; and

wherein rotation of said drive drum 1in a second
direction opposite to the first direction enables said
coll spring toexpandradially so that the friction force
between said braking member and said annular member is

not transmitted to said drive drum.
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