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1
CORDLESS SHADE

FIELD OF THE INVENTION

The present invention is directed to a window shade
adjustment apparatus. More particularly, the present inven-
tion is directed to a cordless window shade.

BACKGROUND OF THE INVENTION

Shades are used in a wide variety of applications to
regulate the amount of light entering a given location and to
enhance the overall appearance of the location in which the
shades are placed. Shades normally employ several strings
which are vertically placed through the shade and are
bundled into a single shade cord. The shade cord is used to
raise or lower the shade in conjunction with a shade posi-
tioning apparatus.

Conventional cellular or pleated shades utilize cord locks
or a clutch system to raise, lower and position a shade. With
the cord lock mechanism, cords run up through the folded
fabric, across the inside of a head rail and exit through a cord
lock mechanism. Based on the width of a given shade, there
can be no fewer than two and up to six or more cords coming
out of the lock mechanism. In systems which utilize a clutch
system, a continuous loop cord, not unlike the system use in
raising and lowering a flag on a flagpole, is used. While
shade positioning apparatuses allow for the desired posi-
tioning of the shades, they suffer from many drawbacks.

First, the mere presence of a cord increases the danger of
a child getting caught in or strangled by the exposed control
cord. Second, excess cord usually is arranged around a
wall-mounted cup hook or a cord cleat after the shade is
adjusted. Wrapping the cord keeps it from hanging down to
the floor but takes extra time and effort on the part of the
person adjusting the shade. If left alone, the cords puddle on
the floor, looking unsightly and leaving the window area
unsafe to children and adults alike. Third, cords hanging
from the lock or clutch mechanism are often perceived as
aesthetically displeasing and detract from the decorative
function of the shade. Fourth, ordinary shades with lock
mechanisms regularly go out of alignment, making the
bottom rail uneven. Finally, many of the shade positioning
apparatuses utilizing cords frequently tangle or otherwise
twist the shade cord after continued use of the apparatus.

Common roller shades are known which operate in the
absence of a cord. These roller shades include a wound
torsion-spring retraction mechanism in combination with a
catch mechanism mounted along a take-up roller onto which
the shade rolls. In operation, a roller shade is pulled down
manually to a desired location, where it locks and stays until
the shade is released. To release the shade, an operator tugs
along a bottom rail of the shade, extending the shade
sufficiently to disengage an internal clutch within the catch
mechanism of the shade. When the clutch is disengaged, the
shade then retracts under its power, using the torsion-spring
driven retraction mechanism. Known roller shades are only
operable with flat shade material which rolls up neatly into
a confined location. As the shade retracts, the operator must
keep some downward force on the shade to prevent violent
shade retraction which may cause injury or damage to the
shade.

Cellular, pleated or multi-cellular window covering treat-
ments have superior light-blocking, insulation, and aesthetic
properties over conventional roller shades. However, physi-
cal properties of pleated, cellular, and multi-cellular shades
have heretofore prevented their use with roller shade mecha-
nisms. In particular, a cellular or pleated shade is itself a
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spring, tending to return to a collapsed condition at the top
of a window opening where it is usually stored. When fully
retracted at the top of a window opening, the weight of the
cellular shade still requires supplementary retention,
because in that fully collapsed condition of the cells, the
cellular shade has no remaining upward bias force of its own
due to its own spring characteristics when retracted. On the
other hand, when a cellular shade is fully extended to cover
a window opening, it exerts a maximum upward bias force
due to its own spring characteristics. Additionally, conven-
tional roller shades utilize traditional torsional coil springs
which also provide maximum upward bias force when fully
extended. In order to support the weight of a fully retracted
shade, a torsional coil spring would have to be pre-loaded,
which would greatly increase the force of the spring on the
shade when it is fully extended. A combination of the
upward bias force of a shade demonstrating its own inherent
spring characteristics and the upward bias force of a tradi-
tional torsional coil spring at maximum extension would
create excessive force and acceleration in retraction of the
shade, causing danger of striking a person or of damaging
the shade itself when it reaches the top of the stroke.

In addition, the large variation among window areas
covered by pleated, cellular or multi-cellular shades leads to
a large variation in the weight of the shade itself. Conven-
tional torsional coil spring shade retraction mechanisms
require more torsional spring length as the weight of the
shade increases. For long but relatively narrow window
openings, the take-up roller of a conventional roller shade
retraction mechanism does not have enough length along the
roller for the required torsional spring length. Therefore, a
need exists for a roller spring mechanism which may be
utilized with pleated, cellular or multi-cellular shades to
eliminate the requirement of a cord in a lock or clutch
mechanism, to limit the velocity and force of upward travel
of the shade as it retracts, and to use with heavier shades in
narrower window openings.

SUMMARY OF THE INVENTION

The present invention is directed to a cordless window
shade which offers an alternative to cord-operated shades,
with added safety and improved aesthetics. The shade uti-
lizes a retraction mechanism which includes a constant
torque spring system for lift, and a clutch/brake system for
positioning and retraction speed control. A shaft is driven by
the constant torque spring system, the speed and force of
travel of which is regulated by the brake/clutch system. A
tape spool system attached to the shaft provides the means
by which the shade is raised or lowered. The tape spool
system includes a length of tape determined by the length of
the shade, a tape spool, a tape guide, a tape guide retainer
and a bottom plug. The tape spool, also driven by the shaft,
serves as a reel upon which the tape winds. The tape is
connected at one end to the tape spool and at the other end
to a bottom rail at the bottom of the shade via the bottom
plug, which is threaded onto the tape at a fixed location and
inserted into pre-drilled holes in the bottom rail. The tape
guide serves as a bearing support for the tape spool, and also
as a guide for the tape to direct it through an aperture in the
top rail. The tape guide retainer is secured to the tape guide
at one end. At its other end, the tape guide retainer is
provided with a curved finger which is resiliently biased
against a portion of the external circumference of the tape
spool, thereby preventing the tape from coming unraveled
from the tape spool. The tape guide retainer is further
provided along an intermediate portion with an angled tape
retention wall located substantially vertically above the
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