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ABSTRACT
A window covering is disclosed that includes a first rail, window covering material
adjacent the first rail, at least one lift cord extending through the window covering material to the
headrail, a plurality of pulleys positioned adjacent the first rail, at least one spring motor adjacent
the first rail, at least one spring motor cord extending from the one or more spring motors and a
deformable connector attached to one or more spring motor cords and one or more lift cords.
The connector is deformable to a size and shape sufficient for the connector and one or more

spring motor cords (o pass along at least one of the pulleys during movement along a cord path

defined by one or more of the pulleys.
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WINDOW COVERING HAVING AT LEAST ONE DEFORMABLE CONNECTOR
FIELD OF INVENTION

The inventlion relates to window coverings.

BACKGROUND OF THE INVENTION

Window coverings, such as venetian blinds, roman shades, cellular shades or pleated
shades, often have a headrail, a bottom rail and window covering material between the headrail
and the bottom rail. U.S. Patent Nos. 13,251, 2,687,769, 5,193,601, 5,482,750, 6,234,236,
6,325,131, 6,644,372, and 7,159,634 and U.S. Patent Application Publication Nos.
2007/0163727, 2004/0129390 disclose examples of such window coverings. Window coverings
are typically mounted adjacent a window and are used to cover the window and provide a desired
aesthetic effect to the interior and exterior of a home, office or other building. The window
covering material is often moveable from a retracted position adjacent the headrail to various
extended positions that lower the bottom rail and permit the window covering material to cover a
window.

Various different Iift systems can be used to permit a user to adjust the position of the
window covering material. For example, U.S. Patent No. 6,991,020 to Cheng et al. discloses a
window covering that utilizes a cord lock and an operator cord that extends through the cord lock
and 1s attached to lift cords. The operator cord extends out of the cord lock and may be
manipulated by a user to adjust the position of the window covering.

U.S. Patent No. 6,837,294 to Cheng et al. provides a similar disclosure to U.S. Patent No.
6,991,020 and also discloses a cordless shade that utilizes a spring motor that includes two spring
motor cord spools attached to respective spring motor cord spools. A spring motor cord is

entrained about the spring motor cord spools and is attached to lift cords. A user adjusts the
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position of the window covering material by providing a downward force to the bottom rail of
the window covering to extend the window covering material or an upward force to the bottom
rail to permit the spring motor to retract the lift cords and the window covering material.

In both U.S. Patent Nos. 6,991,020 and 6,837,294, Cheng et al. teach that the attachment
of the spring motor cord or operator cord to the lift cords should not pass over any pulley to
avoid entanglement of the cords that may cause "hang up" problems that may make moving the
window covering material problematic for a user. (See e.g. U.S. Patent No. 6,991,020, Col. 3,
lines 46-55). Such binding may result in a user having lo exert a substantial force to extend the
window covering material. Sometimes, such {orces can cause the attachment between the cords
to break or cause other damage to the window covering. These "hang up" problems can also
result in a non-level window covering due to the entanglement of the cords, which often
produces an undesirable aesthetic effect.

Further, the need for the attachment of the cords in the lift systems disclosed by Cheng et
al. to not pass over a pulley limits the extent to which the window covering material may be
extended below the headrail to, at most, the length of the headrail. If the full length of the
headrail is filled with cords, spools and spring motor to provide a maximum length of the
window covering, the window covering cannot be used in stock window covering programs or
cut down programs. In these programs, window coverings are made in a limited number of stock
sizes, which may then be cut down by a retailer to fit a specific window opening dimension
provided by a customer.

Cut down programs typically offer blinds or shades for lower prices relative to custom
made window coverings because a retailer is able to take advantage of economies of scale

involved in the production of the limited number of available stock sized window COverings.
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Window coverings that can only provide a length of extended window covering material that is
relatively equivalent (o the length of a headrail typically cannot provide the window covering
material length necessary for use in one or more stock blinds of window covering cut down
programs.

U.S. Patent Application No. 2004/0129390 discloses a window covering that includes lift
cords connected to a spring motor by various interlocking gears or other transmission systems.
Such interlocking gears or transmission systems can be expensive to manufacture. Moreover,
such lift systems often require precise fabrication due to the need for the various interlocking
components to reliably interact with each other. Ofien, only very large window coverings, which
are typically much heavier and costlier than other window coverings, may economically include
such systems and still be produced efficiently enough to meet the price expectations of a
customer.

A window covering is needed that includes a connection between one or more lift cords
and one or imore operator cords or spring motor cords that reduces, if not completely eliminates,
cord entanglement problems or "hang up" problems so that the connection of the cords may
reliably pass over, or pass along, one or more pulleys in a window covering lift system.
Preferably, such a connection does not require interlocking gears or other expensive or

- complicated mechanisms to provide a cost effective solution to such cord entanglement or "hang

up" problems.

SUMMARY OF THE INVENTION

I provide a window covering that includes a first rail, window covering material adjacent

the first rail, one or more lift cords, multiple pulleys positioned adjacent the first rail, at least one
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spring motor adjacent the first rail, one or more spring motor cords extending from the one or
more spring motors and a deformable connector attached to the one or more spring motor cords
and the one or more lift cords. The window covering material is moveable from a retracted
position to an extended position. The one or more spring motor cords are configured to extend
away from the one or more spring motors and travel along a path defined by at least one of the
pulleys when the window covering material is raised or lowered. The deformable connector is
sized and configured to permit the one or more spring motor cords, connector and a portion of
the one or more lift cords to pass over at least one of the pulleys during movement along the
path. The connector is configured to assume a curved shape as the connector passes over at least
one of the plurality of pulleys.

Other embodiments of my window covering may replace the spring motor and spring
motor cord with a cord lock and one or more operator cords. The one or more operator cords
include a first portion that passes through the cord fock and is attached to the connector. A user
may raise or lower the blind by manipulating the operator cord. The first portion of the one or
more operator cords move along the same path as the one or more spring motor cords would
travel when the window covering is raised or lowered.

The deformable connector may be a ring having a generally oval shaped body or a
generally circular body. Of course, the deformable connector may also have other shapes.
Preferably, the deformable connector is composed of rubber or plastic.

In some embodiments of my window covering, the connector may be configured to
deform to a first length when the connector is not passing along the surface of any of the pulleys
and is configured to deform to a second length that is greater than the first length when the

connector passes along the surface of any of the pulleys.
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The plurality of pulleys may include three pulleys that are aligned with each other
adjacent one end of the first rail and three other pulleys that are aligned with each other adjacent
the opposite end of the first rail. Preferably, a pulley mount is positioned adjacent each end of
the first rail and is configured to mount the three pulleys adjacent each end of the first rail. Of
course, other pulley alignments or arrangements may also be used in embodiments of my
window covering.

Other details, objects, and advantages of the invention will become apparent as the
following description of certain present preferred embodiments thereof and certain present

preterred methods of practicing the same proceeds.

BRIEF DESCRIPTION OF THE DRAWINGS

Present preferred embodiments of the invention are shown in the accompanying drawings
and certain present preferred methods of practicing the same are also illustrated therein, in
which:

‘1gure | is a perspective view of a first present preferred embodiment of my window
covering illustrating the window covering material in an extended position.

Figure 2 is a fragmentary view of the first present preferred embodiment illustrating the
spring motor cord and lift cord attached to the connector.

Figure 3 is a top perspective view of the first present preferred embodiment illustrating

the pulleys, spring motor, first present preferred deformable connector and cord path wherein a

portion of the cord path is shown in chain line.
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Figure 4 is a perspective view similar to Figure 3 illustrating the connector and spring
motor cord of the first present preferred embodiment in an initial position that corresponds with
the window covering material being in an extended position.

Figure 5 is a perspective view similar to Figures 3 and 4 illustrating the connector and
spring motor cord of the first present preferred embodiment in a position that corresponds with
the window covering material being in a second extended position.

Figure 6 is a rear clevated perspective view of a first present preferred connector passing
over the first present preferred pulley.

Figure 7 1s a cross sectional view taken along hine VII-VII in Figure 6 of the first present
preferred connector passing over the first present preferred pulley.

Figure 8 is a perspective view of a second present preferred embodiment of my window
covering 1llustrating the window covering material in a fully retracted position.

Figure 9 is a top perspective view of the first present preferred embodiment illustrating
the pulleys, spring motor, first present preferred deformable connector and cord path wherein a
portion of the cord path is shown in chain line.

Figure 10 is a perspective view similar to Figure 9 illustrating the connector and spring
motor cord of the first present preferred embodiment in an initial position that corresponds with
the window covering material being in an extended position.

Figure 11 is a perspective view similar to Figures 9 and 10 illustrating the connector and
spring motor cord of the first present preferred embodiment in a position that corresponds with
the window covering material being in a second extended position.

Figure 12 is a perspective view of the first present preferred deformable connector.

Figure 13 is a perspective view of a second present preferred deformable connector.
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DESCRIPTION OF PRESENT PREFERRED EMBODIMENTS

Referring to Figure I, a first present preferred embodiment of my window covering 1
includes a headrail 3, a bottom rail 5, window covering material 7 positioned between the
headrail 3 and bottom rail 5. A Iift cord 9 has a f{irst end attached to the bottom rail adjacent one
end of the bottom rail 5 and a second end attached to the bottom rail adjacent the opposite end of
the bottom rail 5. The lift cord 9 extends through the window covering material and into the
headrail 3.

The headrail 3 houses a lift system. The Iift system includes a spring motor 15 that is
operatively connected to the lift cord 9. The spring motor 15 includes a first spool 19 and a
second spool 21. A spring 17 is connected to both spools 19 and 21 and is configured to rotate
the spools 19 and 21. The spring motor 15 also includes a spring motor cord 11 that is attached
to a spool (not shown) such that the spools 19 and 21 rotate when the spring motor cord 11 is
extended or retracted from this spool. During retraction of the spring motor cord 11, the spring
motor cord 11 may be wound about the spool. During extension of the spring motor cord 11, the
spring motor cord 11 may be unwound from the spool.

It should be appreciated that the spring motor 15 may be any type of spring motor or
interconnected spring motors known to those skilled in the art. For example, spring motors of

the type disclosed in U.S. Patent No. 6,234,236 or other spring motors may be used in

embodiments of my window covering.

As may be best appreciated from Figure 2, the spring motor cord 11 is attached to a first
end of a deformable connector 13 The deformable connector 13 is also attached to a middle
portion of the lift cord 9. Preferably, the spring motor cord 11 and lift cord 9 are looped about

opposite ends of the connector 13 to attach those cords to the connector 13. The lift cord 9 and
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spring motor cord 11 exert forces that act on opposite ends of the connector 13, which deforms
the connector so it is stretched to a length L and a width W. The width W is sufficiently narrow
to permit the connector to pass over a pulley.

As shown in Figures 3-5, the lift system of the window covering | may include a
plurality of pulleys adjacent the headrail 3. The pulleys may include a first pulley 23, a second
pulley 27 and a third pulley 31 that are all aligned with each other adjacent one end of the
headrail. A fourth pulley 25, fifth pulley 29 and sixth pulley 33 may be positioned oppaosite the
first three pulleys 23, 27 and 31 adjacent the opposite end of the headrail 3. Rollers 35 and 37
may be positioned between the pulleys. Each roller 35 and 37 is adjacent a respective hole 36
and 38. A portion of the lift cord 9 passes over the rollers, through the holes 36 and 38 and into
the window covering material 7.

The deformable connector 13 is configured such that the deformed connector 13 can pass
along pulleys positioned in the headrail 3 of the window covering. For example, a portion of the
spring motor cord 11, the deformable connector 13 and a portion of the lift cord 9 may travel
from the initial position, which corresponds to the window covering material 7 being in a fully
retracted position, to a second position shown in Figure 4, which corresponds with the window
covering material 7 being in an extended position.

In moving from the initial position to the second position, the connector 13, portion of the
lift cord 9 and portion of the spring motor cord 11 pass above pulley 23 toward pulley 25. The
cord portions and connector 13 then travel along pulley 25 such that the connector 13 and cord
portions reverse direction and move toward pulley 23. The connector 13 and cord portions then
move along pulley 23 and reverse direction a second time such that the cord portions and

connector 13 move toward pulley 29 until stopping at the second position shown in Figure 4.



CA 02639632 2008-09-18

The window covering material 7 may also be extended from either the fully retracted
position or the extended position to another extended position or a fully extended position as
may be appreciated from Figure 5. When the window covering material 7 is further extended,
from the extended position shown in Figure 4, the connector 13 and portions of spring motor
cord 11 and lift cord 9 can move from the second position toward pulley 29, along pulley 29
such that the direction of movement is reversed so that the connector 13 and cord portions move
toward pulley 27, along pulley 27 such that the connector 13 and cord portions reverse direction
again and move toward pulley 33 before stopping at the position shown in Figure 5 between
pulleys 33 and 27. It should be understood that the connector 13 is configured to move along the
cord path and pass along the pulleys during retraction of the window covering material as well.

Because the connector 13 is deformable, the connector 13 may deform to a first deformed
configuration when attached to the spring motor cord 11 and lift cord 9 and deform a greater
exlent when passing over, or passing along, a pulley due to the additional force that may be
exerted on the connector 13 from such movement. As may be appreciated from Figures 6 and 7,
the connector 13 may pass over the surface 43 of a pulley 41, which defines the circumference of
the pulley 41. Passing over surface 43 may further deform the connector 13 into a more
elongated configuration having a length I, which is longer than length L, and/or a more narrow
width w that is narrower than width W. As may be appreciated from Figures 6 and 7, the
connector 13 may deform as it passes over the pulley 41 such that it has a curved shape or
deforms into a curved shape as the connector passes along the surface 43 of the pulley 41.

In some embodiments of my window covering, the connector 13 may have a first
deformed state that provides a width W that is about as wide as the width of the pulley surface

43, but is confligured to deform to a second width when passing along the pulley 41. Such
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deformation may make it easier for the connector to pass along the pulley 41 and help ensure that
the connector properly aligns with each pulley when traveling along the cord path defined by the
pulleys in the lift system. Once the connector 13 has passed along the pulley 41 and no longer
engages the surface 43 of the pulley 41, it may become less deformed such that the dimensions
of the connector 13 retwn to the initially deformed length L and width W.

Embodiments of my window covering may also include cord operated shades or blinds
that include at least one cord lock. For instance, one embodiment of my window covering 51
may include a headrail 53, a bottom rail 55, window covering material 57 positioned between the
headrail 53 and bottom rail 55 and lift cords 59 that pass through the window covering material
37 to the headrail 53. The bottom rail 55 may be attached to the window covering material 57
and/or the lift cords 59. A cord lock 61 is positioned adjacent one end of the headrail 53 and has
an operator cord 63 that extends from outside the headrail through the cord lock 61 and into the
headrail 53.

A number of pulleys may be aligned within the headrail. A first pulley,71, second pulley
74 and third pulley 78 may be aligned with each other adjacent a first end of the headrail 53 near
the cord lock 61. A fourth pulley 73 and fifth pulley 77 may be positioned opposite the first,
second and third pulleys 71, 74 and 78 adjacent the other end of the headrail 53. The lift cords
59 pass through holes in the headrail along rollers and around the pulleys to a deformable
connector 13. The lift cords 59 are attached to one side of the deformable connector 13. A
portion 635 of the operator cord 63 extends through the cord lock 61 and to the deformable
connector 13 The portion 65 of the operator cord 63 is attached to the deformable connector 13

at a side that is opposite the side at which the lift cords 59 are attached to the connector 13. The

10
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lift cords 59 and operator cord portion 65 may be tied to the connector 13 or otherwise fastened

to the connector 13.

As may be appreciated from Figures 9-11, the connector 13 1s sized and configured such
the connector 13 deforms sufficiently for it to pass along at least one of the pulleys when the
window covering material 57 is being retracted or extended. The connector 13 deforms similarly
to the deformation of the connector 13 in the first present preferred embodiment 1, discussed
above, and may have a cord path that is defined by the pulleys 71, 73, 74, 77 and 78. The
connector 13 may pass along pulleys 71 and 73 when the window covering material 57 is being
extended to one of many different extended positions, as illustrated in Figure 10, or pass along
pulleys 71, 73, 74 and 77 when the window covering material 57 is extended to a fully extended
position, as illustrated in Figure 11. It should be understood that one or more posts 72, which are
shown 1n dotted line in Figure 9, or other structures may also be positioned adjacent the headrail
to help define a cord path or a portion of the cord path.

The connector 13 may have an initial size and configuration that is different than its
configuration when attached to the spring motor cord 11 or operator cord portion 65 and one or
more lift cords. This initial size of the connector may be its undeformed size and configuration,
which can include a width dimension that is substantially larger than the width of any pulley.
The forces applied to the connector 13 by the one or more lift cords and operator cord portion or
spring motor cord preferably provides sufficient force to deform the connector 13 so it at least
has a width W. In some embodiments, the width W will be sufficient for the connector 13 to be
sized for passing along at least one pulley in the window covering lift system when the window

covering 1s extended from a fully retracted position to a fully extended position. In other

11
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embodiments, the width W is sufficient for the connector 13 to pass along multiple pulleys
during extension and retraction of the window covering material.

The use of the deformable connector 13 substantially reduces, if not eliminates, the
binding problems that can occur in other window covering lift systems that may include a direct
attachment, such as a knot, to attach one or more lift cords to a spring motor cord. Moreover, the
use of such a connector permits lift systems to be configured so they do not require the collection
of lift cords or other cords about any spools or shafts located in or adjacent a headrail or bottom
rail, such as the lill systems disclosed in U.S. Patent Nos. 2,687,769 or 6,325,131, which can also
help avoid any binding or "hang up" problems.

[t should be understood that the connector may have various initial shapes or sizes. For
example, the connector could be a generally circular ring, such as the connector 13 shown in
Figure 12 or be a generally oval shaped ring, such as ring 113 shown in Figure 13. The
connector may be composed of numerous different deformable materials. Preferably, the
connector is composed of rubber, other elastomers or a deformable plastic and is formed as a
unitary structure.

Of course, other variations of the present preferred embodiments discussed above may be
made. For example, embodiments of my window covering can include pleated shades, cellular
shades, venetian blinds, roman shades, top down bottom up shades and other shades or blinds.
As another example, embodiments of my window covering can include more than one or two lift
cords that extend [rom the window covering material to the headrail rail. As yet another

example, embodiments of my window covering may have the lift system located within the

bottom rail.

12
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While certain present preferred embodiments of my window covering and certain
embodiments of methods of practicing the same have been shown and described, it is to be
distinctly understood that the invention is not limited thereto but may be otherwise variously

embodied and practiced within the scope of the following claims.

13
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[ claim:

1. A window covering comprising:

a first rail, the first rail having a first end and a second end opposite the first end,;

window covering material adjacent the first rail, the window covering material moveable
from a retracted position to an extended position;

at least one lift cord extending through the window covering material to the headrail;

a second rail attached to at least one of the at least one lift cord and the window covering
material;

a plurality of pulleys positioned adjacent the first rail;

at least one spring motor adjacent the first rail,

at least one spring motor cord extending from the at least one spring motor, the at least
one spring motor cord configured to extend away from the at least one spring motor along a path
defined by at least one of the plurality of pulleys when the window covering material is extended
away from the first rail to the extended position and configured to be retracted toward the at least
one spring motor along the path when the window covering material is retracted from the
extended position to the retracted position; and

a deformable connector attached to the at least one spring motor cord and to the at least
one lift cord, the at least one connector sized and configured to deform such that the connector
has a size and shape sufficient for the at least one spring motor cord, connector and a portion of
the at least one lift cord to pass over at least one of the plurality of pulleys during movement
along the path; and the connector assuming a curved shape as the connector passes over the at

least one of the plurality of pulleys.

14
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2. The window covering of claim 1 wherein the deformable connector is comprised

of one of a ring having a generally oval shaped body and ring having a generally circular body.

3. The window covering of claim | wherein each pulley has a surface around which
the connector passes along when traveling along the path, the deformable connector configured
to deform to a first length when the connector is not passing along the surface of any of the
pulleys and configured to deform to a second length when the connector passes along the surface

of any of the pulleys, the first length being less than the second length.

4. The window covering of claim 1 wherein the first rail is a headrail and the second

rail is a bottom rail.

J. The window covering of claim 1 wherein the at least one lift cord is looped about

the connector to attach the at least one it cord o the connector.

6. The window covering of claim 1 wherein the at least one spring motor cord is

looped about the connector to attach the at least one spring motor cord to the connector.

7. The window covering of claim 1 wherein the plurality of pulleys is comprised of a
first pulley, a second pulley and a third pulley aligned with each other adjacent the first end of

the first rail and a fourth pulley, fifth pulley and sixth pulley aligned with each other adjacent the

second end of the first rail.
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8. The window covering of claim 7 wherein the path is defined by movement of the
at least one spring motor cord and the deformable connector to move from adjacent the at least
one spring motor to the first pulley, from the first pulley to the fourth pulley, from the fourth
pulley to the second pulley and from the second pulley to the fifth pulley or the sixth pulley
when the window covering material is extended from the retracted position to the extended

position.

9 The window covering of ¢laim 1 wherein the plurality of pulleys comprises three
pulleys connected 1o a first pulley mount adjacent the first end of the first rail and three pulleys

connected to a second puliey mount adjacent the second end of the first rail.

10.  The window covering of claim 1 wherein the at least one spring motor cord,
connector and a portion of the at least one lift cord pass along at least one of the plurality of
pulleys during movement along the path such that movement of the at least one spring motor
cord and connector is reversed from movement toward the first end of the first rail to movement
toward the second end of the first rail while moving along the path when the window covering

material is retracted from the extended position to the retracted position or extended from the

retracted potion to the extended position

11. A window covering comprising:
a tirst rail, the first rail having a first end and a second end opposite the first end;

window covering material adjacent the first rail, the window covering material moveable

from a retracted position to an extended position;

at least one lift cord extending through the window covering material to the headrail:

16
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a second rail attached to at least one of the at least one lift cord and the window covering
material;

a plurality of pulleys positioned adjacent the first rail;

a cord lock adjacent the [irst rail,

at least one operator cord passing through the cord lock;

a deformable connector attached to a portion of the at least one lift cord and a portion of
the operator cord; the operator cord and at least one lift cord each of a length such that the
connector passes along at least one of the pulleys when the window covering material is moved
to the extended position, the at least one deformable connector sized and configured to deform
such that the conncctor has a size and shape sufficient for the portion of the at least one operator
cord, connector and portion of the at least one lift cord to pass over at least one of the plurality of
pulleys when the window covering material is moved to the extended position, the connector

assuming a curved shape as the connector passes over the at least one of the pluarlity of pulleys.

2. The window covering of claim 11 wherein the connector is comprised of one of a

ring having a generally oval shaped body and a ring having a generally circular body.

3. The window covering of claim 11 wherein each pulley has a surface around
which the connector passes along when traveling along the path, the deformable connector
configured to deform to a first length when the connector is not passing along the surface of any
of the pulleys and configured to deform to a second length when the connector passes along the

surface of any of the pulleys, the second length being greater than the first length.

17
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14.  The window covering of claim 11 wherein the first rail is a headrail and the

second rail 1s a bottom rail.

15. The window covering of claim 11 wherein the at least one lift cord is looped

about the connector to attach the at least one hft cord to the connector.

16.  The window covering of claim 11 wherein the first portion of the at least one
operator cord is looped about the connector o attach the first portion of the at least one operator

cord to the connector.

17.  The window covering of claim 11 wherein the plurality of pulleys is comprised of
a first pulley, a second pulley and a third pulley aligned with each other adjacent the first end of
the first rail and a fourth pulley, fifth pulley and sixth pulley aligned with each other adjacent the

second end of the first rail.

18.  The window covering of claim 17 wherein the path is defined by movement of the
first portion of the at least one operator cord and the connector to move from adjacent the cord
lock to the first pulley, from the first pulley to the fourth pulley, from the fourth pulley to the
second pulley and from the second pulley to the fifth pulley or the sixth pulley when the window

covering material 1s extended from the retracted position to the extended position.

18
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19.  The window covering of claim 11 wherein the plurality of pulleys comprises three
pulleys connected to a first pulley mount adjacent the first end of the first rail and three pulleys

connected to a second pulley mount adjacent the second end of the first rail.

20.  The window covering of claim 11 wherein the first portion of the at least one
operator cord, connector and a portion of the at least one lift cord pass along at least one of the
plurality of pulleys during movement along the path such that movement of the first portion of
the at least one operator cord and connector is reversed from movement toward the first end of
the first rail to movement toward the second end of the first rail while moving along the path
when the window covering material is retracted from the extended position to the retracted

position or extended from the retracted potion to the extended position.

19
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