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(57) Abrege/Abstract:
A mechanism for extending or retracting for a covering for an architectural opening with respect to architectural opening, including
a rotatable drive shaft (5); at least one lift cord (11, 13), at least one cord spool (7, 9) for winding and unwinding the at least one lift
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cord, the cord spool being mounted for rotation with the drive shaft and being axially stationary. The cord spool has a first diameter
end (21, 27) and a second diameter end (23, 29), the first diameter being larger than the second diameter, and the spool has a first

generally conical circumferential spool portion (33) therebetween, wherein the first spool portion (33) comprises a plurality of steps
(35, 37, 39, 41, 43, 45) each step having a tread (35A, 37A, 39A, 41A, 43A, 45A).
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including a rotatable drive shatt (5); at least
one lift cord (11, 13), at least one cord spool
(7, 9) for winding and unwinding the at least
one lift cord, the cord spool being mounted for

rotation with the drive shaft and being axially

stationary. The cord spool has a first diameter
end (21, 27) and a second diameter end (23,
29), the first diameter being larger than the
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CONICAL CORD-WINDING SPOOL WITH CIRCUMFERENTIAL STEPS

The present invention relates to a mechanism for extending or retracting a
covering for an architectural opening, such as venetian blinds, roman shades,
pleated window coverings or the like. It includes a drive shaft and a driven cord
spool mounted in keyed connection with the drive shaft, about which a lift cord

can be wound in order to retract or extend the window covering.

In the art conical spools are known that usually have a first end having a first
diameter and a second end having a second diameter, the second diameter
being smaller than the first. Such spools generally include a sloping portion
where. the diameter of the spool reduces from the first diameter over a
predetermined axial length to the second smaller diameter. Alternatively a
relatively steep and short sioping portion is followed by a body portion that ends
in the second smaller diameter end. The cord is affixed to the smaller diameter
end and is guided onto the spool at the larger diameter end. Such spools are
described in CH 581,257; EP 0,554,212; DE 195,05,824; EP 1,431,508; EP
1.577.483: US 5,908,062; and WO 2004/048739.

These spools are used in mechanisms where the spool is mounted to rotate with
a driven shaft while remaining stationary in axial direction, i.e. the spool Is
rotatable but does not move in longitudinal direction. The shape of the spool is
especially designed to prevent cord windings of the lift cord being wound about

the spool from overlapping, while ensuring the axial transport of these windings.

A problem with these known spools when used in the raising and lowering
mechanisms is that it has been difficult, in operation, to get identical windings of

lift cords on each and every spool.

It has been found that a number of windings will occasionally slip down the slope

of the spools. When this will happen is not directly predictable. It has been found
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that the weight of the blind acting on a cord winding in a first position on the
sloped portion of the spool has a relatively small axial force component in a
down-hill direction. Additionally a subsequent winding formed on the spool
pushes the previous winding out of its first position to move in axial direction to a
second position. The resulting total axial force acting on the cord windings may
become too big and result in the slippage of a stack of windings. The slippage In
turn results in the bottom bar of a blind being pulled or dropped out of its
horizontal position. A slanted position of the bottom bar is objectionable from a
consumer’s point of view. The problem is particularly visible in window coverings
with only two cord spools and can only be corrected by completely lowering the

bottom bar and thus unwinding the lift cords from their spools.

It is an object of the present invention to overcome or ameliorate at least one of
the disadvantages of the prior art. It is also an object of the present invention to
provide alternative structures, which are less cumbersome in assembly and
operation and which moreover, can be made relatively inexpensively.
Alternatively it is an object of the invention to at least provide the public with a

useful choice.

To this end the present invention provides a mechanism for extending or
retracting for a covering for an architectural opening with respect to an
architectural opening the mechanism including a rotatable drive shaft, at least
one lift cord, at least one cord spool for winding and unwinding the at least one lift
cord, the cord spool being mounted for rotation with the drive shaft while being
axially stationary and the cord spool having a first diameter end and a second
diameter end and the first diameter being larger than the second diameter and
the spool having a first generally conical circumferential spool portion between
the first and second end and the first spool portion having a plurality of steps,

each step having a tread.



10

15

20

25

30

3
By having steps extending axially from Ehe' first diameter end a cord on such a
step will no longer be subject to the combined two axial force components as
previously described, but only to the axial “pushing” force compdnent that is
caused by each new winding being formed. The axial force component of the
weight acting on é cord winding resting on a sloped surface is no longer present.
By thus reducing the total axial forée acting on each winding the problem of the
unwanted and unpredictable slippage of one or more windings is solved.

Advantageously the tread of each step is axially long enou{\gh to accommodate a
single cord winding but not long e'n-ough'tq accommodate two cord windings,
such that in use a newly formed winding will be formed on the first step adjacent
the first diameter end and in the process of being formed will push a previous

formed cord winding toward the smaller diameter end and off the first step.

According to a further advantage the tread of each step is horizontal in axial

direction. Also each tread advantageously has the same axial length.

A further advantage of the invention is to have a mechanism wherein the number
of steps in the first spool portion is defined as follows

Nsteps = {Lsiope * cosa)/Lsep, and

Nseeps stands for the number of steps;

Lsiope Stands for the sloped length of the spoo! along which the first spool portion
extends;

a stands for the slope angle of the first Spool' portion relative to-horizontal

Lsiep Stands for the axial length of each step.

Advantageously a second spoo;if’ portion extends between the first spool portion

and the second diameter end.
According to a further advantage the second spool portion is conical at a smaller

taper than the first spool portion.

CA 2796498 2017-09-20
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Also advantageously the second spool portion can be generally cylindrical.
Further advantageously the second spool portion has a plurality of strips
extending axially between the end of the first spool‘ section and the second spool
end.

Alternatively for the cylindrical second spool portion advantageously the
circumferential surface of the second spool portion is shaped to have at least one
elongated strip-like body portion having a shape consistent with a radius that is
larger than the actual spool radius such that the circumferential surface of the
strips lies somewhat inwardly from the rest of the circumferential surface of the
spool. Advantageously the radius of the at least on strip reduces along the axial
length of the second spool section such that the radius of the at least one strip Is

larger adjacent first spool section and smaller adjacent the second spool end.

Further aspects of the invention will be apparent from the detailed description

below of a particular embodiment and the drawings thereof, in which:

Figure 1 is a partial cross sectioned drawing of a window covering with the
raising and lowering device of to the invention,

Figure 2 is a partial perspective view of the cord spool of the raising and lowering
device of the invention in a support member,

Figure 3 is a perspective view of the cord spool of the raising and lowering device
of the invention,

Figure 4 is a partial cross sectional view of the cord spool of the raising and

lowering device of the invention,

Figure 1 shows a roman shade 1 with a head rail 3 in which on a driven shaft 5
left and a right cord spools 7, 9 are mounted about which a litt cord 11, 13 can be
wound and unwound in order to lift or lower the shade. A ball chain operator 15 is
shown at one end of the head rail. Either the front or rear length 17A, 17B of the

looped ball chain 17 can be pulled whereupon the shaft 5 will be driven to rotate
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in clockwise or counterclockwise direction. The shaft 5 is rotatable and axially
stationary in the head rail. One end 11A, 13A of each lift cord 11, 13 is attached
to the bottom bar 19 of the blind, the cord other end 11B, 13B is guided through
an opening (not shown) into the head rail and onto the cord spool 7, 9 and is
fixed to the respective cord spool 7, 9. Upon rotation of the shaft, the spools are
rotated too and the lift cords will be wound on or unwound from the spools, thus
lifting or lowering the blind. |

The cord spools 7, 9 each have a first or larger diameter end 21, 27 , and a
second or smaller diarﬁeter end 23, 29 as well as a first spool portion 33 (not -
visible in figure 1) and a second spool portion 25, 31 extending axially one behind
the other between these diameter ends. The second cord ends are attached to
the cord spools at or adjacent the second diameter ends 23, 29 of the cord
spools by any suitable means. l.e. by a knot anchored in a slot in the spool or
e.g. by clamping the cord end between the spool and a clamp that partially or
wholly surrounds the spool.

The cord spools 7, 9 are fixed on the driven shaft 5 and upon rotation of the shaft
the spools also rotate. The spools are also fixed with respect to the headrail in
respective left and right axial positions by left and right spool support members
47, 47B which are anchored to the head rail such that the support members are
aligned with the respective openings in the head rail through which the lift cords
11, 13 are guided onto the spools inside the head rail. Thus the spools are
rotatably but do not move in elongated or axial direction. A spool support
member 47 (as best visible in Figure 2) includes a support base 49, a cord
opening 51 in its base for the lift cord to pass through and a cord camming
surface 53 (not shown) ensuring alignment and transport of all cord windings.
The left and right cord spools are identical in shape and further details of the cord

spools are illustrated by showing and describing the left cord spool 7 only.

Figures 2, 3 and 4 best illustrate the shape of the left cord spool 7. Since all cord

spools for a blind are identical only the left cord spool is described in detail. The
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cord spool 7 has a first or larger diameter end 21 and a second or smaller
diameter end 23. Extending from the larger diameter end 21 towards the smaller
diameter end is a first sloped or conical portion 33. The sloped portion 33 is
chosen to have a relatively steep slope and extends over a relatively short
longitudinal portion of the spool 7. The end 33A of the sloped portion 33 has a
diameter that is equal or slightly larger than the smaller diameter end 23. Starting
from the end 33A of the sloped portion 33 a second or elongated body portion 25
extends to the second diameter end. The second spool body portion is level or
very sli'ghtly sloped. The second spool portion 25 has two elongated strip-like
body portions 25B shaped into having a shape consistent with a radius that is
larger than the actual spool radius, thus the circumferential surface of the strips
25B lies somewhat inwardly from the rest of the circumferential surface of the
spool and in particular with respect to the adjacent elongated spool sections 25A
as shown in figure 3. The radius of the strips 25B is sloped along the axial
length of the spool. Thus the strip-radius adjacent the first spool section near the
last step 45 is larger than the strip radius at the second spool end 23. This
facilitates the travel of the cord windings along the second spool portion since it
reduces the circumferential surface for the cord winding. The presence of the
strips 25B is especially advantageous when the second spool portion is
effectively of constant diameter and thus level. The length of the second spool
portion 25 Is longer than the length of the first spool portion 33. The first spool
section 33 is conical with a stronger taper and the second spool portion 25 is
level and has effectively a constant diameter. Thus the first spool section 33 has
a steeper slope angle then the second spool portion 25. Furthermore, the first
spool portion 33 is subdivided in a plurality of steps 35, 37, 39, 41, 43, 45 each
having a tread 35A, 37A, 39A, 41A, 43A, 45A and riser 35B, 37B, 39B, 41B, 43B,
45B. The steps are in the circumferential surface of the first spool section and
each tread is horizontal and extends in axial direction and each riser is generally
vertical and extends in radial direction towards the central axis of rotation of the

spool. The horizontal treads of the steps will prevent an axial force component
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stemming from the weight of the blind from acting on the cord windings. Thus the

total axial force acting on the cord windings has been limited.
Each tread of each step is wide enough to accommodate one cord winding but

too narrow to accommodate two cord windings. Thus depending on the diameter

(Dcorg) Of the pull cord in use, the length of the step (Lstep) Will be chosen to be
1*Deord =< Lstep < 2*Deorg . The length of the spool along which the sloped portion

33 extends is Lslope. The angle of decline of the sloped portion is a. These
variables together with the chosen length of the tread Lsiep determine the number

of steps Ngteps.

Formula 1 will determine the number of steps is as follows

FOI‘mU|a 1 iS “Nsteps m— (leope * COSG)/Lstep”.

It is of course then also possible to calculate the height of the riser of each step
Hiser With Formula 2.

Formula 2 is “Hriser = (Lsiope*sina)/Nateps”.

The rate of progression of the windings in axial direction along the spool can thus
be influenced by altering the slope angle a of the sloped portion 33. As shown

above changing the angie while keeping the other variables the same will result

in a higher riser. A cord winding on the second step will experience reduced

friction comparéd to a winding on the first step, and likewise on each subséquent

step further down the friction is less because the diameter of the spool at each

step is reduced compared to that of the previous step.

The last step (45) may be chosen to be of different size to function as a transfer

portion between the sloped portion 33 and the second spoo!l portion 25.

in use upon puiling one of the front or rear lengths 17A, 17B of the ball chain 17,
the operator 25 will drive shaft 5 to rotate. The spools will also rotate and when

the direction of rotation is for lifting the blind the lift cords 11, 13 will be wound
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about the spools 7, 9. After a few initial turns of the spool during which the lift
cord is first wound about the spool the windings will start to form in a first position
on the first tread 35A of the spool 7. Each subsequent winding will be formed in
the same first position, i.e. on the first tread 35A of the first step 35 and in the
process will push the previously formed winding axially away, off the first tread
and into a second position on the tread 37A of the second step 37. In moving
from the first to the second position this previously formed cord winding pushes
the winding that was on the second tread 37A to the third tread 39A. This means
that each subsequent winding formed as the cord is wound about the spool
pushes each previous winding to the next lower tread of the next step, while the
horizontal treads of the steps prevent the cord windings from slipping down the
slope. Once windings are also present on the second spool portion, these
windings will also be pushed axially, i.e. towards the second spool end. As the
windings form on the spool the tension in the cord windings that Is present as a
result of the weight of the blind acting on the lift cord is gradually reduced to zero.
After a certain number of windings are present on the spool the windings closest
to the second diameter end will experience zero tension in the winding and the

only resistance these windings experience to axial movement is frictional since

the weight of the blind no longer directly acts on these windings.

It is thus believed that the operation and construction of the present invention will
be apparent from the foregoing description. The invention is further limited by the
terms of the claims and not limited to the embodiment herein described, as such
it will be clear that the device is not limited to use in a Roman shade. When used
in a venetian blind the support member for the cord spool will be differently
shaped and the camming member will be differently placed. The slope angle,
then number of steps, the length of the sloped section of the spool can all be
altered to suit the blind in which the device is used. Alternatively the whole spool
body can be conical and formed in steps each having a tread and a riser.

Although in the example only two cord spools are present in the window
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covering, in larger window coverings more spools can be used. Ideally for each
lift cord a spool is provided.

Other means for driving the shaft 5 then the ball chain operator 15 can be
provided, e.g. a motor, a spring motor, a crank shaft, a single pull cord drive
system etc.

In an alternative embodiment the second spool portion may be conical like the

first spool portion but with a smaller taper.

Directional and pbéitional expression's, such as Upper,‘ lower, top, bottom, Ieft,-
right, above, below, vertical, horizontal, clockwise, counter clockwise or like are
generally used only to assist in understanding of the present invention as
illustrated in the accompanying drawing figures. None of this should be construed

to create limitations, as to position, orientation in actual use of the invention.
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The embodiments of the invention in which an exclusive property or privilege is

claimed are defined as follows:

1. A mechanism for extending or retracting for a covering for an architectural
opening with respect to architectural opening, including

a rotatable axially stationary drive shaft (5);

at least one lift cord (11 ,13),

at least one cord spool (7,9) for winding and unwinding the at least one lift cord,
the cord spool being mounted for rotation with the drive shaft and being axially stationary
so as not to move in an axial direction,

the cord spool having a first diameter end (21, 27) and a second diameter end
(23, 29), the first diameter being larger than the second diameter and the spool having a
first generally conical circumferential spool portion (33) therebetween, wherein the first
spool portion (33) comprises a plurality of steps (35, 37, 39, 41, 43, 45) each step having
a tread (35A, 37A, 39A, 41 A, 43A, 45A).

2. The mechanism of claim 1 wherein

the tread of each step is axially long enough to accommodate a single cord
winding but not long enough to accommodate two cord windings, such that in use a
newly formed winding will be formed on the first step (35) adjacent the first diameter end
and in the process of being formed will push a previous formed cord winding toward the

smaller diameter end and off the first step.

3. The mechanism of claim 1 wherein the tread of each step is horizontal in axial
direction.

4. The mechanism of claim 2 or 3 wherein each tread has the same axial length.

5. The mechanism of any one of claims 1-4 wherein the number of steps In the first

spool portion is defined as,
Nsteps = (Lsiope * COSQ)/Lstep
iIn which formula
Nsteps Stands for the number of steps;
Lsiope Stands for the sloped length of the spool along which the first spool portion

extends:
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a stands for the slope angle of the first spool portion relative to horizontal

Lstep Stands for the axial length of each step.

6. The mechanism of any one of claims 1-5 wherein a second spool portion Is

between the first spool portion and the second diameter end.

7. The mechanism of claim 6 wherein the second spool portion iIs conical at a

smaller taper than the first spool portion.

8. The mechanism of claim 6 wherein the second spool portion Is generally
cylindrical.
Q. The mechanism of any one of claims 6-8 wherein the second spool portion

comprises a plurality of steps extending axially between the end of the first spool section

and the second spool end.

10. The mechanism of claim 8 wherein the circumferential surface of the second
spool portion is shaped to have at least one elongated strip-like body portion (25B)
having a shape consistent with a radius that is larger than the actual spool radius such

that the circumferential surface of the strips (25B) lies somewhat inwardly from the rest

of the circumferential surface of the spool.

11. The mechanism of claim 10 wherein the radius of the at least on strip (25B)
reduces along the axial length of the second spool section (25), such that the radius of

the at least one strip (25B) is larger adjacent first spool section (33) and smaller adjacent

the second spool end (23).

12. A covering for an architectural opening including a covering element that can be

extended or retracted with respect the architectural opening including the mechanism

according to any one of claims 1-11.
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