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(54) Cord spool

(57) A cord spool for an architectural covering, such
as a venetian blind, having a rotatable central shaft for
opening and closing the covering. The cord spool in-
cludes a circumferential surface, about which an oper-
ating cord can be wound that can be driven in opposite
directions to open and close the covering. The spool is
arranged so as to regulate or prevent an F(pull) gradient
when pulling on one end of the operating cord to open
the covering; and has a variable coupling connected to
the central shaft and the circumferential surface for au-
tomatically actuating the regulating or preventing oper-
ation when the torque on the central shaft, exerted by
the window covering, is greater than the torque on the
circumferential surface, exerted by the operating cord
as it is being pulled to open the covering.
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Description

[0001] Thisinvention relates to a cord spool for a cord
driven mechanism for controlling the retraction and de-
ployment of an architectural covering, especially a cov-
ering for an architectural opening, such as a window
blind or shade. This invention particularly relates to a
cord spool which counteracts the increasing downward
force which must be applied to an operating cord to open
a window covering - to overcome the increasing weight
and/or frictional resistance of the covering, as it is
opened. The invention quite particularly relates to a cord
spool for a venetian blind which is raised by winding lift
cords around a central shaft or on separate spools on
the central shaft of the head rail of the blind.

[0002] When raising a conventional venetian blind to
open it, its lift cords pull its bottom rail upwardly as a
result of its operating cord or pull cord being pulled
downwardly or of other means, such as a motor. As the
percentage of the blind that is lifted increases, the
weight of the blind, already lifted, pulls downwardly on
the lift cords. (The percentage of the blind that has not
yet been lifted is supported by its ladder cords.) The
force needed to continue to raise the blind has to over-
come continuously the increasing weight of the amount
of the blind already lifted. In this regard, the initial raising
force overcomes the weight of the bottom rail. Subse-
quent raising forces are variable and are related to the
percentage of the blind, already raised. This is because
the weight, to be pulled up, increases as the percentage
of the blind already raised increases. Additionally, fric-
tion in the cord system for raising the blind will also grad-
ually increase as the blind is raised, thereby increasing
the required raising forces.

[0003] Thus, there will normally be a significant gra-
dient in the raising forces needed to open a venetian
blind. If a person is raising the blind by pulling down-
wardly on its operating cord, the person will experience
the significant raising force gradient as the blind is
opened. If the person is strong, he will often use exces-
sive force to raise the last part of the blind. This can
cause the bottom rail of the blind to slam into the head
rail, thereby damaging the blind. Excessive raising forc-
es pulling on the operating cord can also make it wear
more quickly. By comparison, people with muscle-weak-
ening diseases or rheumatism will often find it difficult to
fully raise the blind comfortably because of the signifi-
cant raising force gradient. If a motor is used, the motor
will either be adapted to supply a constant force, which
will raise the last part of the blind more slowly, or to sup-
ply extra force to compensate for the significant raising
force gradient encountered in raising the blind. This of-
ten requires expensive electronic circuitry and/or elab-
orate automatic gear boxes in motor driven blinds.
[0004] Cord spools, which counteract the increasing
raising forces needed to open such blinds, are known,
for example from US patent 13 251 (1855) and French
patents 1 157 647 and 389 516. In such cord spools, an
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operating cord is wound around a threaded cone. As a
blind is raised, the operating cord is wound around pro-
gressively larger diameters of the cone. The leverage
effect of the larger diameters increases the raising forc-
es to counteract the increasing weight of the percentage
of the blind, already raised.

[0005] Such cord spools have several drawbacks.
One drawback is that all the operating cord is stored on
the cord spool, which takes up a lot of space. Another
drawback is that there is no relation between the in-
creasing weight of the percentage of the blind, already
raised, and the increased raising force provided by the
leverage effect caused by winding the operating cord on
increasingly larger cone diameters. As a result, the in-
crease in raising force can easily exceed the increasing
weight of the percentage of the blind, already raised,
resulting in excessive raising forces being exerted on
the last part of the blind, to be opened. This can cause
the bottom rail of the blind to slam into the head rail. The
reason for this problem is that it is very difficult to cor-
rectly dimension such a cord spool in relation to the total
weight of a blind. In this regard, the correct dimensions
of the cord spool (i.e., its length, slope, and thread pitch)
and the length of the operating cord would have to be
calculated against the height, width, number of slats and
total weight of the raised blind. These calculations would
have to be made for each blind, since blinds are often
made to measure. This would require, in effect, a differ-
ently dimensioned cord spool for each different blind
which is highly undesirable in modern manufacturing
where head rail mechanisms are typically designed for
a wide variety of sizes and types of blinds.

[0006] In accordance with this invention, an improved
cord spool is provided for an architectural covering, such
as a venetian blind, having a rotatable central shaft for
opening and closing the covering; the cord spool com-
prising: a circumferential surface, about which an oper-
ating cord can be wound that can be driven in opposite
directions to open and close the covering; means for
regulating or preventing an F(pull) gradient when pulling
on one end of the operating cord to open the covering;
and a variable coupling means connected to the central
shaft and the circumferential surface for automatically
actuating the means for regulating or preventing an F
(pull) gradient when the torque on the central shaft, ex-
erted by the window covering, is greater than the torque
on the circumferential surface, exerted by the operating
cord as it is being pulled to open the covering.

[0007] Advantageously, the means for regulating or
preventing an F(pull) gradient comprises means for in-
creasing the diameter of the circumferential surface.
[0008] Also advantageously, the variable coupling
means tightens when the torque of the window covering
on the central shaft is greater than the torque on the
circumferential surface of the operating cord, as it is be-
ing pulled to open the covering. It is especially advan-
tageous that the variable coupling means comprises a
spring, particularly a coil spring, having an inherent tight-
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ness that is intermittently less than the torque of the cov-
ering, exerted on the central shaft, minus the torque of
the operating cord, exerted on the circumferential sur-
face, during the raising of the covering.

[0009] In one advantageous embodiment, the means
for regulating or preventing an F(pull) gradient compris-
es:

- anouter cone having an outer surface that has |) a
first longitudinal end with a relatively small, first lat-
eral diameter, ii) a second longitudinal end with a
relatively much larger, second lateral diameter, and
iii) an intermediate longitudinal section, between
the ends of the outer cone and having progressively
larger lateral diameters which increase longitudinal-
ly from the first end to the second end of the outer
cone; the outer cone being rotatable about its lon-
gitudinal axis; the outer cone also having at least
one longitudinally-extending slit between its first
and second ends;

- the operating cord being wound circumferentially
about the outer surface of the outer cone in the first
lateral direction and having a pair of depending end
portions on laterally opposite sides of the outer
cone;

- aninner rod that is within the outer cone and has a
first longitudinal end and a second longitudinal end,
connected to the central shaft; an outer surface of
the inner rod having a thread that is wound circum-
ferentially in a first lateral direction and that advanc-
es from the first end to the second end of the inner
rod; the inner rod being rotatable about its longitu-
dinal axis; and

- means for pushing the operating cord longitudinally
along the outer surface of the outer cone; the push-
ing means being slidable in the thread of the inner
rod and extending through the slit and radially out-
wardly of the outer cone between: i)the pair of end
portions of the operating cord and ii) the first end of
the outer cone; the slit being adapted to urge the
pushing means to move circumferentially in the
thread of the inner rod when the outer cone rotates
about the inner rod; and

- the variable coupling having a first end, connected
to the second end of the inner rod, and a second
end, connected to the second end of the outer cone;
the variable coupling means being adapted to con-
nect the outer cone and the inner rod so that they:
i) rotate together in the same direction and ii) the
outer cone rotates relative to the inner cone when
the torque of the covering on the central shaft is
greater than the torque on the circumferential sur-
face of the operating cord, as it is being pulled to
open the covering;

- whereby when the torque of the covering on the
central shaft is greater than the torque on the cir-
cumferential surface of the operating cord, as it is
being pulled to open the covering, the pushing
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means automatically moves the operating cord lon-
gitudinally along the outer surface of the outer cone.

In this embodiment, it is particularly advantageous that
the means for pushing the operating cord longitudinally
comprises: a following part, slidably movable along the
thread of the inner rod and extending outwardly of the
outer cone -- especially where the following part com-
prises: a foot which fits loosely within the thread and a
radially-extending pusher tab which is on the foot and
extends through and outwardly of the slit in the outer
cone; the foot being adapted to easily move circumfer-
entially within the thread about the inner rod when the
tab is pushed by rotation of the slit with rotation of the
outer cone about the inner rod.

[0010] In other advantageous embodiments, the
means for regulating or preventing an F(pull) gradient
comprises:

- atwo-part diabolo with a pair of intersecting cone-
like parts on opposite longitudinal sides; or

- an inverted diabolo with a pair of connected cone-
like sides on opposite longitudinal sides; and

- wherein a part or side of the diabolo is movable
along the central shaft towards the other part or side
of the diabolo.

[0011] Further advantageously, the variable coupling
means comprises a compression spring and a slipping
clutch, especially where the slipping clutch is between
opposite ends of the central shaft and the compression
spring is rotatably positioned around the central shaft
and with its opposite ends biased against the means for
regulating or preventing an F(pull) gradient and against
a side of the slipping clutch. It is particularly advanta-
geous that the means for regulating or preventing an F
(pull) gradient comprises the two-part diabolo or the in-
verted diabolo, quite particularly where an end of the
spring is biased against the movable part or side of the
diabolo and another end of the spring is biased against
a first half of the slipping clutch that is rotatable about
the central shaft; and wherein a second half of the slip-
ping clutch is fixed to the central shaft; whereby the var-
iable coupling means has an inherent tightness which
is a function of a longitudinal force of the spring on the
first half of the clutch and of the inherent sliding friction
of facing surfaces of the slipping clutch halves, and the
tightness of the variable coupling means increases due
to compression of the spring when the torque of the cov-
ering, exerted on the central shaft, is greater than the
torque of the operating cord, exerted on the circumfer-
ential surface, as the cord is being pulled to open the
covering, so that the tightness of the variable coupling
means is intermittently less than the torque of the cov-
ering on the central shaft minus the torque of the oper-
ating cord on the circumferential surface during the
opening of the covering.

[0012] In these advantageous embodiments, the in-
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creased leverage provided by the increasingly larger di-
ameters of the circumferential surface, about which the
operating cord is wound as the covering is opened or
raised, serves to offset, or compensate for, the progres-
sively increasing force needed to pull the operating cord
further downwardly to further raise the covering. In this
regard, the variable coupling means automatically actu-
ates the means for regulating or preventing an F(pull)
gradient, whereby the operating cord is wound about cir-
cumferences of progressively greater diameters only
when an increased leverage is needed. The cord spool
of such embodiments can also be easily designed to
provide such features when incorporated in a wide va-
riety of sizes, weights and types of architectural cover-
ings.

[0013] Further aspects of the invention will be appar-
ent from the detailed description below of particular em-
bodiments and the drawings thereof, in which:

- Figure 1 is an exploded view of a first embodiment
of a cord spool of this invention for a venetian blind;

- Figure 2 is a side view of the fully assembled, cord
spool of Figure 1 when the blind would be complete-
ly lowered and ready to be raised;

- Figure 3 is a side view of the cord spool of Figure 1
when the blind would be partly raised;

- Figure 4 is a side view of the cord spool of Figure 1
when the blind would be completely raised; Figure
2 is an exploded view of a second embodiment of
a cord spool of this invention for a venetian blind;

- Figure 5 is an exploded view of a second embodi-
ment of a cord spool of this invention for a venetian
blind;

- Figures 6A and 6B are graphs of the forces, esti-
mated to be needed to lift a conventional blind with-
out the cord spool of the invention (Fig.6A) and with
the cord spool of Figure 1 or 5 (Fig. 6B) after differ-
ent percentages of the blind have already been
raised,;

- Figures 7A-7C show a third embodiment of a cord
spool of this invention with an added clutch connect-
ing the cord spool to the central shaft of a venetian
blind;

- Figure 8 shows schematically a fourth embodiment
of a cord spool of this invention with a two-part di-
abolo-like part to prevent an F(pull) gradient;

- Figure 9 shows schematically a fifth embodiment of
a cord spool of this invention with an inverted two-
sided diabolo-like part to prevent an F(pull) gradi-
ent; and

- Figure 10 shows schematically a sixth embodiment
of a cord spool of this invention with a modified two-
part diabolo-like part, together with a compression
spring and a slipping clutch, to prevent an F(pull)
gradient.

[0014] Figures 1-4 show a cord spool 1 of this inven-
tion for a venetian blind (not shown).
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[0015] As best seen from Figure 1, the cord spool 1
includes an inner longitudinally-extending cone 3 nest-
ed within an outer longitudinally-extending cone 13
along the longitudinal axis of the cord spool 1. The cord
spool also includes a coil spring 23, an operating cord
29 and means 37 for pushing the operating cord 29 lon-
gitudinally.

[0016] The inner cone 3 of the cord spool 1 has a right
first longitudinal end 5 of a first, relatively small, lateral
diameter, a left second longitudinal end 7 of a second,
relatively large, lateral diameter and a longitudinally-ex-
tending intermediate section 9 connecting the two ends
5,7. The lateral diameter of the intermediate section 9
gradually increases from the diameter of the first end 5
to the diameter of the second end 7. The outer surface
11 of the inner cone 3 has a continuous circumferential
thread 14 which advances in a counter-clockwise, right-
to-left direction as shown in Figure 1.

[0017] The outer cone 13 of the cord spool 1 has a
right first longitudinal end 15 of a first, relatively small,
lateral diameter, a left second longitudinal end 17 of a
second, relatively large, lateral diameter and a longitu-
dinally-extending intermediate section 19 connecting
the two ends 15,17. The lateral diameter of the interme-
diate section 19 gradually increases from the diameter
of the first end 15 to the diameter of the second end 17.
The outer cone 13 has a smooth outer surface 20 and
a hollow interior which can accommodate the inner cone
3. At least one longitudinally-extending slit 21, prefera-
bly a plurality of circumferentially spaced, longitudinally-
extending slits 21, is provided in the intermediate sec-
tion 19 of the outer cone 13. Preferably, each slit 21 ex-
tends through the outer cone 13 from its first end 15 to
its second end 17 and communicates with its hollow in-
terior and its outer surface 20.

[0018] The inner cone 3 is inserted co-axially in the
outer cone 13, with the first ends 5, 15 of the cones 3,13
adjacent to one another and the second ends 7,17 of
the cones adjacent to one another. The inner and outer
cones 3,13 are rotatable about their common longitudi-
nal axis.

[0019] The second ends 7,17 of the two cones 3,5 are
connected by the coil spring 23 mounted about the lon-
gitudinal axis of the cord spool 1. An inner connection
tab 25 of the coil spring 23 is connected to the second
end 7 of the inner cone 3, and an outer connection tab
27 of the coil spring is connected to second end 17 of
the outer cone 13. The coil spring 23 can be a conven-
tional coil spring that, as shown in Figure 1, is adapted
to be wound or tightened by moving its outer tab 27 in
a counter-clockwise direction relative to its inner tab 25
and unwound or loosened by moving its outer tab 27 in
a clockwise direction relative to its inner tab 25. The coil
spring 23 acts as a continuous variable coupling be-
tween the second ends 7,17 of the inner and outer cone
3,13, causing the inner cone 3 always to rotate about its
longitudinal axis with rotation of the outer cone 13 about
its longitudinal axis. In this regard, counter-clockwise ro-
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tation of the inner cone 3 will lag behind that of the outer
cone 13 when the coil spring 23 is being tightened, and
the outer cone will rotate clockwise relative to the outer
cone when the spring is being loosened.

[0020] The operating cord 29 can be a conventional
operating or pull cord, preferably a closed cord loop or
the like. The operating cord 29 is wound at least once,
preferably a plurality of times, circumferentially and
counter-clockwise around the outer surface 20 of the
outer cone 13 and thereby about the longitudinal axis of
the cord spool 1 as shown in Figure 1. The resulting coil
(s) 31 of the operating cord 29 have their two ends 33,
35 on laterally opposite sides of the outer cone 13. Each
end 33, 35 of the coil(s) can be pulled downwardly as
described below, to rotate the outer cone 13 about its
longitudinal axis and thereby raise or lower the venetian
blind (not shown). In this regard, the front end 33 of the
coil(s) 31 of the operating cord 29, as shown in Figure
1, can be pulled downwardly to raise or open the vene-
tian blind, and the rear end 35 of the coil(s) 31 of the
operating cord 29, as shown in Figure 1, can be pulled
downwardly to lower or close the venetian blind as de-
scribed in detail below.

[0021] The means 37 for pushing the operating cord
29 longitudinally includes a following part, generally 39,
slidably movable along the thread 14 in the outer surface
11 of the inner cone 3. Preferably, the following part 39
has a lower part or foot 40 which fits loosely within the
thread 14 on the outer surface 11 of the inner cone 3
and can easily move circumferentially within the thread
about the inner cone. A radially-extending pusher tab
41 is mounted on the foot 40 of the following part 39 and
extends through and outwardly of one of the longitudi-
nally-extending slits 21 in the outer cone 13. In this re-
gard, each pusher tab 41 must be of sufficient radial
length to protrude outwardly of the slit 21 in the outer
cone 13 at the ends 15, 17, as well as along the entire
length of the intermediate section 19, of the outer cone.
Preferably, a plurality of circumferentially spaced, fol-
lowing parts 39, each with a foot 40 and a pusher tab
41, are threaded on the outer surface 11 of the inner
cone 3, each with its foot 40 inserted in the thread 14 in
the outer surface 11 of the inner cone 3 at a different
circumferential location and each with its pusher tab 41
extending radially outwardly of the outer cone 13
through a different one of slits 21. Thereby, the pusher
tabs 41 are adapted to push smoothly and evenly the
coil(s) 31 of the operating cord 29 longitudinally along
the entire length of the outer surface 20 of the outer cone
13.

[0022] The pushing means 37 and its following part
39, the thread 14 in the outer surface 11 of the inner
cone 3, and the slits 21 in the outer cone 13 are prefer-
ably dimensioned so as to exert as little friction as pos-
sible when they move relative to one another. These
parts can also be lubricated by conventional solid or lig-
uid lubricants and/or manufactured from low friction
plastics or with low friction coatings. It is also preferred
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that the pitch of the thread 14 of the inner cone 3 be
relatively flat in order to make it easy for the foot 40 of
each following part 39 to move longitudinally within the
thread, when the pusher tab 41 of the following part is
urged to move circumferentially about the inner cone 3
by circumferential movement of its slit 21 about the outer
cone 13 as described below.

[0023] The second longitudinal end 7 of the inner
cone 3 is fixedly connected to a conventional longitudi-
nally-extending rotatable central shaft 43 of the blind
(not shown). In this regard, the inner cone 3 and the cen-
tral shaft 43 can, if desired, be made as one piece. In
any case, the longitudinal axes of the inner cone 3 and
the central shaft 43 are preferably co-linear. Thereby,
rotation of the inner cone 3 about its longitudinal axis
with rotation of the outer cone causes the central shaft
43 also to rotate about its longitudinal axis. The central
shaft 43 preferably has a polygonal (e.g., hexagonal)
cross-section, but can also be round in cross-section.
[0024] A mono-command mechanism (not shown)
can be connected to the central shaft 43 for controlling
the retraction and deployment of the blind. The mono-
command mechanism would be located to the left of the
cord spool 1 as shown in the Figures and described
herein. Suitable mono-command mechanisms are
known, for example, from US patents 5 228 491, 3 352
349, 2 737 235 and 4 697 630.

[0025] Figures 2-4 show schematically the operation
of the cord spool 1 for raising or opening a conventional
venetian blind (not shown).

[0026] Figure 2 shows the cord spool 1 when the blind
is completely lowered -- before the front end 33 of the
coil(s) 31 of the operating cord 29 has been pulled down-
wardly in order to raise the blind. In this Figure, the coil
(s) 31 of the operating cord 29 are wound around the
intermediate section 19 of the outer cone 13 near its
right first end 15. The pusher tab 41 of the following part
39 projects outwardly of the outer cone 13 through the
slit 21, to the right of the coil(s) 31 of the operating cord
and to the left of the right first end 15 of the outer cone
13. The thread 14 on the outer surface 11 of the inner
cone 3, within the outer cone 13, is visible through the
slit 21.

[0027] Figure 3 shows the cord spool 1 when the blind
is raised half way- with the coil(s) 31 of the operating
cord 29 wound around the longitudinal middle of the in-
termediate section 19 of the outer cone 13. The pusher
tab 41 of the following part 39 projects outwardly of the
outer cone 13 through the slit 21 in the intermediate sec-
tion 19, just to the right of the coil(s) 31 of the operating
cord.

[0028] Figure 4 shows the cord spool 1 when the blind
is completely raised - with the coil(s) 31 of the operating
cord 29 wound around the intermediate section 19 of
the outer cone 13 near its left second end 17. The push-
er tab 41 of the following part 39 projects outwardly of
the outer cone 13 through the slit 21 in the intermediate
section 19, just to the right of the coil(s) 31 of the oper-
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ating cord, near the left second end 17 of the outer cone.
[0029] Raising the blind (not shown) to open it is
shown in Figures 2 to 4.

[0030] In Figure 2, the weight of the bottom rail (not
shown) exerts a force, F(blind), on the central shaft 43
of the blind (not shown), and a pulling force, F(pull), of
a person raising the blind acts on the central shaft
through the operating cord 29, the outer cone 13, the
coil spring 23 and the inner cone 3 of the cord spool 1
of this invention. These forces translate into two coun-
terdirected variable torques acting on the central shaft
43. One torque, T(blind), equals F(blind) times the con-
stant radial distance, d(blind), from the longitudinally-
extending central axis of the central shaft 43 to its sur-
face. The second torque, T(pull), equals F(pull) times
the variable radial distance, d(pull), from the central axis
of the central shaft 43 to the operating cord 29. In this
regard, d(pull) is variable in the cord spool 1 since d(pull)
depends on the radius of the operating cord 29 at its
longitudinal location on the outer cone 13. A variable d
(pull) is necessary in the cord spool 1 to provide the blind
with a relatively constant F(pull),so that a person pulling
on the operating cord 29 will not feel F(blind) increasing
as the blind is being raised.

[0031] The coil spring 23, which acts as a variable
coupling means between i) the inner cone 3 ( and thus
the central shaft 43) and ii) the outer cone 13, has an
inherent tightness, IT(coil). For this reason, the coil
spring 23 will resist being either i) wound or tightened
or ii) unwound or loosened -- until its /T(coil) is overcome
by the difference between T(blind) and T(pull). For the
cord spool 1 to be used to raise the blind, two conditions
must be met: i) T(pull) must be greater than T(blind),
and ii) IT(coil) of the coil spring 23 must couple the inner
cone (and thus the central shaft 43) to rotate with the
outer cone 13 when the front end 33 of the coil(s) 31 of
the operating cord 29 is pulled downwardly. For the coil
spring 23 to actuate automatically means in the cord
spool to prevent or regulate an F(pull) gradient when
raising the blind, the coil spring has to be chosen such
that its /T(coil) will be intermittently less than T(blind)
minus T(pull) during the raising of the blind, although IT
(coil) will increase as the coil spring 23 is tightened dur-
ing the raising of the blind. For example, if an extremely
tight coil spring 23 is chosen, it will act as a fixed cou-
pling between the two cones 3,13, and a person pulling
on the operating cord will experience an F(pull) gradient
because the coil spring will not be wound or tightened
as the blind is raised. Likewise, if an extremely loose coil
spring 23 is chosen, it will never act as a coupling be-
tween the two cones 3, 13, and the blind will not be
raised because the coil spring will unwind or loosen as
the operating cord is pulled. However, between these
extremes, it is not necessary to choose a different cail
spring 23 for different sizes and weights of blinds, to be
used with the cord spool 1.

[0032] Astheblindisraised (fromits position in Figure
2) by pulling downwardly on the front end 33 of the coil

10

15

20

25

30

35

40

45

50

55

(s) 31 of the operating cord 29, initially: T(pull) is greater
than T(blind) and IT(coil) is great enough to couple the
inner and outer cones 3, 13 in rotation. Hence, the inner
cone 3, connected by the coil spring 23 to the outer cone
13, rotates counter-clockwise (as viewed from the right
side of Figures 2-4) together with the outer cone. This
causes the central shaft 43, which rotates with the inner
cone 3, to rotate initially counter-clockwise together with
the outer cone 13. Inthis regard, T(pull) causes the outer
cone 13 to rotate counter-clockwise, due to the friction
exerted by the coil(s) 31 of the operating cord 29 on the
outer surface 20 of the outer cone. As a result, the coil
spring 23 is not wound or tightened (i.e., its outer tab 27
does not rotate counter-clockwise relative to its inner tab
25), the pushing means 37 does not move longitudinally
so as to move the operating cord 29 longitudinally, and
as the inner cone 3 rotates counter-clockwise with the
outer cone 13, the central shaft 43 also rotates counter-
clockwise to raise the blind.

[0033] As the blind is raised further (for example from
its position in Figure 2 to its position in Figure 3) by pull-
ing further downwardly on the front end 33 of the oper-
ating cord 29, the upwardly moving bottom rail (not
shown) lifts more and more of the slats (not shown) of
the blind off of the ladder tapes (not shown), supporting
them, whereby such slats come to rest atop the bottom
rail. As a result, the weight of these slats is added pro-
gressively to the weight of the bottom rail and exerts an
increasing T(blind) on the central shaft 43 of the blind.
As T(blind) increases, it becomes so much greater than
T(pull) that IT(coil) of the coil spring 23 can no longer
maintain the coupled rotation of the inner and outer
cones 3,13. In this situation, the inner cone 3 rotates
counter-clockwise (in Figures 2-4) somewhat slower
than the outer cone 13. This lag in the counter-clockwise
rotation of the inner cone 3, relative to the outer cone
13, causes the coil spring 23, whose inner and outer
tabs 25, 27 continuously connect the inner and outer
cones 3, 13, to wind and tighten, although the blind con-
tinues to be raised by the somewhat slower counter-
clockwise rotation of the central shaft 43 and the inner
cone 3. As the coil spring 23 winds and tightens due to
the increasing difference in the two torques, T(blind) and
T(pull) , IT(coil) increases to a new IT(coil). The counter-
clockwise rotation of the outer cone 13 relative to the
inner cone 3 also causes the slits 21 in the outer cone
to urge the pusher tabs 41 of the following parts 39, with-
in the slits, to move counter-clockwise. As a result, the
foot 40 of each following part 39 glides, preferably al-
most without friction, counter-clockwise and also longi-
tudinally to the left (in Figures 2-4) along the thread 14
in the outer surface 11 of the inner cone 3. Thereby, its
radially-extending pusher tab 41 also moves the coil(s)
31 of the operating cord 29 longitudinally to the left along
the outer surface 20 of the outer cone 13, within its in-
termediate section 19. As the operating cord 29 is
moved to a more leftward part of the outer cone 13 with
a larger diameter, d(pull) increases. As d(pull) increas-
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es, so does T(pull).

[0034] This increase of d(pull) and thereby T(pull)
continues until: T(pull) is again at least somewhat great-
er than, and certainly no less than T(blind); and IT(coil)
no longer increases because T(blind) no longer exceeds
T(pull); but IT(coil) is sufficiently strong to couple the two
cones 3, 13 to rotate together. Because only d(pull) in-
creases while F(pull) remains constant, the person pull-
ing the operating cord 29 downwardly will experience
little or no force gradient. Since in this new dynamic bal-
ance, T(pull) is again greater than T(blind) and the new
IT(coil) of the coil spring 23 is strong enough to contin-
uously connect the inner and outer cones, they rotate
counter-clockwise together. As a result, the coil spring
23 is not wound or tightened further as the blind is raised
further.

[0035] As the blind is raised still further by pulling
downwardly on the front end 33 of the operating cord
29, still more of its slats come to rest on the upwardly
moving bottom rail. As T(blind) again increases, it be-
comes so much greater than T(pull) that the new IT(coil)
can again no longer maintain the coupled rotation of the
inner and outer cones 3, 13. This causes the inner cone
3 again to rotate counter-clockwise (in Figures 2-4)
somewhat slower than the outer cone 13, thereby fur-
ther winding and tightening the coil spring 23. As aresult
d(pull) increases again as the slits 21 in the outer cone
13 urge the pusher tabs 41 of the following parts 39 to
move counter-clockwise, causing the feet 40 to slide
counter-clockwise and longitudinally more to the left (in
Figures 2-4) along the thread 14 in the outer surface 11
of the inner cone 3, so as to move the pusher tabs 41
and thereby the operating cord 29 longitudinally to the
left along the outer surface 20 of the outer cone 13 to a
more leftward part of the outer cone with a larger diam-
eter - until a new dynamic balance is reached when T
(pull) is again at least slightly greater than T(blind) and
another new /T(coil) continuously connects the inner
and outer cones, so that they rotate counter-clockwise
together. As a result, the coil spring 23 is not wound or
tightened still further as the blind is raised still further.
[0036] This cycle is repeated until the blind is com-
pletely raised (in Figure 4). The steps in the cycle of
winding and tightening the coil spring 23, of increasing
IT(coil) and of the pusher tabs 41 moving the operating
cord 29 longitudinally to the left along the outer surface
20 of the outer cone 13, resulting in an increasing T
(pull), are almost infinitesimally small. The result is a
process of raising the blind - with little or no force gra-
dient for F(pull) -- that seems continuous. In this regard,
the coil spring 23 acts as a variable coupling means
which: i) continuously and automatically engages the in-
ner and outer cones 3,13, so that they rotate together
when T(pull) is greater than T(blind); and ii) somewhat
disengages them so that the inner cone 3 rotates coun-
ter-clockwise (in Figures 2-4) somewhat slower than the
outer cone 13 when IT(coil) is overcome by T(blind) mi-
nus T(pull). This lag in the counter-clockwise rotation of
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the inner cone 3, relative to the outer cone 13, causes
the coil spring 23, whose inner and outer tabs 25, 27
continuously connect the inner and outer cones 3, 13,
to wind and tighten intermittently to new IT(coil)s, al-
though the blind continues to be raised by the somewhat
slower counter-clockwise rotation of the central shaft 43
and the inner cone 3. The rotation of the outer cone rel-
ative to the inner cone, also causes the pusher means
37 and the coil(s) 31 of the operating cord 29 to move
to the left along the outer cone 13.

[0037] Lowering the blind (not shown) to close it is
shown in Figures 4 to 2. The process of lowering the
blind is essentially the reverse of the process, just de-
scribed, for raising the blind and involves simply lower-
ing fully the head rail (not shown), whereby the caoll
spring 23 unwinds and loosens, which causes the push-
ing means 37 to be moved longitudinally to the right as
a result of the clockwise rotation of the outer cone 13
relative to the inner cone 3 and the operating cord 29
slides longitudinally back to the right under its own
weight.

[0038] Figure 5 shows a second embodiment of a
cord spool 101 of the invention which is similar to the
cord spool 1 of Figures 1-4 and for which corresponding
reference numerals (greater by 100) are used below for
describing the same parts or corresponding parts.
[0039] The cord spool 101 includes an inner longitu-
dinally-extending rotatable rod or shaft 103 within an
outer longitudinally-extending rotatable cone 113. The
cord spool 101 also includes a coil spring 123, an oper-
ating cord 129 and means 137 for pushing the operating
cord 129 longitudinally.

[0040] The innerrod 103 of the cord spool 101 has a
right first end 105, a left second end 107 and a longitu-
dinally-extending intermediate section connecting the
two ends. The outer surface 111 of the inner rod 103 has
a continuous circumferential thread 114 which advanc-
es in a counter-clockwise, right-to-left direction as
shown in Figure 5. The second end 107 of the inner rod
103 is connected to a central shaft 143 of a venetian
blind (not shown).

[0041] The outer cone 113 of the cord spool 101 has
aright first longitudinal end 115 of a first, relatively small,
lateral diameter, a left second longitudinal end 117 of a
second, relatively large, lateral diameter, and a longitu-
dinally-extending intermediate section 119 connecting
the two ends 115,117. One or more longitudinally-ex-
tending slits 121 are provided in the intermediate section
119 of the outer cone 113.

[0042] The innerrod 103 is inserted in the outer cone
113 with their first ends 105, 115 adjacent to one anoth-
er. A coil spring 123, within the outer cone 113, has its
inner connection tab 125 connected to the second end
107 of the inner rod 103 and its outer connection tab
127 connected to the second end 117 of the outer cone
113. The coil spring 123 can be tightened by counter-
clockwise rotation of its outer tab 127 relative to its inner
tab 125 and loosened by the opposite rotation.
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[0043] The operating cord 129 of the cord spool 101
is wound circumferentially around the outer surface 120
of the outer cone 113. The resulting coil(s) 131 of the
operating cord 29 have their two ends 133, 135 on lat-
erally opposite sides of the outer cone 113.

[0044] The means 137 for pushing the operating cord
129 longitudinally includes a following part 139, slidably
movable along the thread 114 in the outer surface 111
of the inner rod 103. Preferably, the following part 139
has a foot 140 which fits loosely within the thread 114
on the outer surface 111 of the inner rod 103 and can
easily move circumferentially within the thread about the
inner rod. A radially-extending pusher tab 141 is mount-
ed on each following part 139, extending through and
outwardly of one of the longitudinally-extending slits 121
in the outer cone 113. In this regard, each pusher tab
141 must be of sufficient radial length to protrude out-
wardly of the slit 121 in the outer cone 113, through
which the tab extends, all the way from the first end 115
to the second end 117 of the outer cone. Preferably, a
plurality of circumferentially spaced, following parts 139
are threaded on the outer surface 111 of the inner rod
103. In this regard, the plurality of forming parts 139
could be formed as a rotatable nut (not shown) that is
threaded on to the outer surface 111 of the inner rod 103
and that would have several pusher tabs 141 at different
circumferential locations.

[0045] Figure 6a shows a graph of the forces which
are estimated to be needed to lift a conventional vene-
tian blind in relation to the percentage of the blind al-
ready raised. As can be seen from the graph, when less
then 25% of the blind has been raised, the force needed
toraise it further is mostly due to the weight of the bottom
rail and some friction. When the blind has been further
raised, the effect of the weight of the blind and of friction
add substantially to the force needed to raise it still fur-
ther, and the weight of the blind accounts for more than
half of the force needed to raise the blind still further.
[0046] Figure 6b shows a graph of the forces which
are estimated to be needed to lift a venetian blind with
the cord spool 1 of Figure 1. As shown, the cord spool
1 practically halves the force needed to raise the blind
due to its weight and also reduces some of the friction
in the blind. This results in a blind that can be more com-
fortably raised or lowered by a simple pull on its operat-
ing cord.

[0047] Figures 7A -C show a third embodiment of a
cord spool 201 of the invention which is similar to the
cord spool 1 of Figures 1-4 and for which corresponding
reference numerals (greater by 200) are used below for
describing the same parts or corresponding parts.
[0048] The cord spool 201 includes an inner longitu-
dinally-extending rotatable cone 203 (not shown) nest-
ed within an outer longitudinally-extending rotatable
cone 213. The cord spool 201 also includes: a coil spring
223 (not shown); an operating cord 229; and means 237
for pushing the operating cord 229 longitudinally. The
inner cone 203 has: a right first end 205 (not shown) of
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a first, relatively small, lateral diameter; a left second
end 207 (not shown) of a second, relatively large, lateral
diameter; and a longitudinally-extending intermediate
section 209 (not shown). The outer cone 213 has: aright
first end 215 of a first, relatively small, lateral diameter;
a left second end 217 of a second, relatively large, lat-
eral diameter; and a longitudinally-extending intermedi-
ate section 219. The inner cone 203 is inserted co-axi-
ally in the outer cone 213, with the first ends 205, 215
of the cones 203,213 adjacent to one another and the
second ends 207,217 of the cones adjacent to one an-
other and connected by the coil spring 223.

[0049] The inner cone 203 (not shown) is connected
to a clutch 245 such as is described, for example, in US
Patent 4 427 050. In this regard, a right side 247 of the
clutch 245 is rotatably and slidably mounted on, and en-
gages, a circumferentially threaded, left portion 251 of
a longitudinally-extending, clutch shaft 253. The thread
on the left clutch shaft portion 251 advances in a coun-
ter-clockwise, left to right direction about the left portion
251. A right side of the clutch shaft 253 is connected to
the second end 207 of the inner cone 203. A left side
249 of the clutch shaft 253 is fixedly connected to a cen-
tral shaft 243 of a venetian blind (not shown). The clutch
shaft 253 and central shaft 243 are preferably in co-lin-
ear relation to each other.

[0050] When a front end 233 of the coil(s) 231 of the
operating cord 229 is pulled downwardly to raise the
blind, the two sides 247, 249 of the clutch 245 are
meshed, and the inner cone 203, the clutch shaft 253
and the central shaft 243 rotate counter-clockwise to-
gether (as viewed from the right side of Figures 7A-7C).
As a result, the cord spool 201 functions like the cord
spools 1 and 101 of Figures 1-5 as described above
when opening the blind.

[0051] When the blind has been partly or completely
raised, a rear end 235 of the operating cord 239 can be
pulled downwardly to lower the blind. This causes the
two sides 247, 249 of the clutch 245 to disengage from
one another as shown in Figure 7B, whereby the right
side 247 of the clutch, connected to the threaded portion
251 of the clutch shaft 253, spins longitudinally away
from its left side 249. Once the two sides 247, 249 of the
clutch 245 have become disengaged, the central shaft
243 can rotate freely of the cord spool 201, and the blind
is no longer held up by the cord spool. The blind, there-
fore, drops under its own weight. At the same time, the
coil spring 223 loosens and unwinds and thus urges the
outer cone 213 to rotate clockwise relative to the inner
cone 203. This, in turn, pushes the pushing means 237
longitudinally back to the right, to its starting point adja-
cent the first end 215 of the outer cone 213. The coil(s)
231 of the operating cord 229 slide longitudinally back
to the right under their own weight (shown in dotted lines
in Figure 7B).

[0052] As shown in figure 7C, an extra pusher means
237A can be provided on the inner cone 203. The push-
er means 237 is located adjacent the right side of the
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coil(s) 231 of the operating cord 229, and the extra
pusher means 237A is located adjacent the left side of
the coil(s) 231. As a result, the pusher means 237 and
the extra pusher means 237A surround the coil(s) 231.
Both pusher means 237 and 237A can slide along the
thread 214 (not shown) of the inner cone 203 (not
shown) in the same way, and they will move simultane-
ously and in the same direction when outer cone 213
rotates relative to inner cone 203. Thus, both pusher
means will move longitudinally to the left along the
thread 214 of the inner cone 203 towards the second
end 217 of the outer cone 213 when the blind is raised,
and they will move longitudinally to the right along the
thread 214 towards the first end 215 of the outer cone
213 when the blind is lowered. When the blind is raised,
the pusher means 237 pushes the coil(s) 231 to the left.
When the blind is lowered, the extra pusher means 237A
helps, along with the tendency of the coil(s) 231 to slide
to the right under their own weight, to push the coil(s) to
the right.

[0053] Figure 8 shows a fourth embodiment of a cord
spool 301 of the invention which is similar to the cord
spool 1 of Figures 1-4 and for which corresponding ref-
erence numerals (greater by 300) are used below for
describing the same parts or corresponding parts.
[0054] The cord spool 301 includes a two-part diabo-
lo, generally 361, in place of the inner and outer cones
of Figures 1-5 and 7. The cord spool 301 also has a coil
spring 323 (not shown) and an operating cord 329.
[0055] The two-part diabolo 361 has a left cone-like
part 363 and a right cone-like part 365. The left cone-
like part 363 has a right end 367 of a first, relatively
small, lateral diameter, a left end 369 of a second, rela-
tively large, lateral diameter, and a longitudinally-ex-
tending intermediate section between the two ends 367
and 369 The right cone-like part 365 has a left end 371
of a first, relatively small, lateral diameter, a right end
373 of a second, relatively large, lateral diameter, and
a longitudinally-extending intermediate section between
the two ends 371 and 373. The left cone-like part 363 is
longitudinally slidable relative to the right cone-like part
365 which cannot move longitudinally. The cone-like
parts 363,365 of the two-part diabolo 361 each have
conventional longitudinal slits which make it possible for
one part 363 to slide into the other part 365. As a result,
the right end 367 of the left part 363 can be slidably in-
serted into the left end 371 of the right part 365. Where
the two cone-like parts 363,365 cross forms a gutter
377, in which coil(s) 331 of the operating cord 329 lie.
The longitudinal distance by which the left part 363 is
inserted into the right part 365, in combination with the
slope of the cone-like parts, determine the diameter of
the gutter 377.

[0056] Both cone-like parts 363, 365 are rotatably po-
sitioned around a central shaft 343 of a blind (not
shown). The left part 363 engages a continuous circum-
ferential thread 375 on the outer surface of the central
shaft 343 (not shown). The thread 375 advances in a
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counter-clockwise, left to right direction about the cen-
tral shaft 343. The cone-like parts 363, 365 rotate to-
gether and cannot rotate relative to each other. The left
part 363 can slide longitudinally along the thread 375 on
the central shaft relative to the right part 365 which can-
not move longitudinally. The right part 365 is connected
to the central shaft 343 by the coil spring 323 (not
shown). In this regard, the right end 373 of the right part
365 is connected to the outer tab 327 of the coil spring
323, and the inner tab 325 of the coil spring 323 is con-
nected to the central shaft 343. When the operating cord
329 is pulled, both cone-like parts rotate 363,365, and
if the coil spring 323 is tight enough to couple the left
part 363 to the central shaft 343, the central shaft also
rotates. If the central shafts lags behind in rotation, than
the cone-like parts rotate in counter-clockwise direction
somewhat faster than the central shaft, causing the left
part 363 to move longitudinally to the right along the
threaded part 375 of the central shaft.

[0057] Raising a blind with the cord spool 301 is ef-
fectuated by pulling the front end 333 of the operating
cord 329 downwardly. In this regard, T(pull) causes the
two-part diabolo 361 to rotate counter-clockwise (as
viewed from the right side of Figure 8), due to the friction
exerted by the coil(s) 331 of the operating cord 329 on
the surface of the gutter 377 between the left and right
cone-like parts 363, 365 of the two-part diabolo. Initially,
T(pull) is greater than T(blind, and IT(coil) of the coll
spring 323 is great enough to couple the central shaft
343 of the blind to the two-part diabolo 361 so that they
rotate together. As a result, the central shaft 343 also
rotates counter-clockwise to raise the blind. The coil
spring 323 is, however, not wound or tightened (i.e., its
outer tab 327 does not rotate counter-clockwise relative
to its inner tab 325).

[0058] As the blind is raised further by pulling further
downwardly on the front end 333 of the operating cord
329, the upwardly moving bottom rail (not shown) of the
blind lifts more and more of the slats (not shown) off of
the ladder tapes (not shown), supporting them, whereby
such slats come to rest atop the bottom rail. As a result,
the weight of these slats is added progressively to the
weight of the bottom rail and exerts an increasing T
(blind) on the central shaft 343. As T(blind) increases,
it reaches a point where T(blind) is greater than T(pull)
and where IT(coil) can no longer maintain the coupled
rotation of the central shaft 343 and the diabolo 361. In
this situation, the central shaft 343 rotates counter-
clockwise somewhat slower than the two-part diabolo
361. This causes the coil spring 323, whose inner and
outer tabs 325, 327 continuously connect the two-part
diabolo 361 to the central shaft 343, to wind and tighten,
although the blind continues to be raised by the some-
what slower counter-clockwise rotation of the central
shaft 343. As the coil spring 323 winds and tightens due
to the difference between T(blind) and T(pull), IT(coil)
increases. The counter-clockwise rotation of the two-
part diabolo 361 relative to the central shaft also causes
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the left cone-like part 363 of the two-part diabolo to move
to the right along the thread 375 on the outer surface of
the central shaft 343. As the left cone-like part 363
moves to the right, it slides further into the right cone-
like part 365. As a result, the cross-section of the gutter
377 between the two parts 363,365 of the diabolo 361,
around which the operating cord 329 is wound, be-
comes larger in diameter and d(pull) increases. As d
(pull) increases, so does T(pull). The increase of d(pull)
and thereby T(pull) continues until: T(pull) is again at
least somewhat greater than, and certainly no less than,
T(blind); and IT(coil) no longer increases because T
(blind) no longer exceeds T(pull) and IT(coil) is suffi-
ciently strong so that the coil spring 323 couples the cen-
tral shaft 343 and the diabolo 361 to rotate counter-
clockwise together and therefore is not wound or tight-
ened further. Because only d(pull) increases while F
(pull) remains constant, the person pulling the operating
cord 329 downwardly will encounter little or no force gra-
dient.

[0059] As the blind is raised still further by pulling
downwardly on the front end 333 of the operating cord
329, still more of its slats come to rest on the upwardly
moving bottom rail. As T(blind) again increases, it again
reaches a new point where the difference between T
(blind) and T(pull) is such that the new /T(coil) can no
longer maintain the coupled rotation of the central shaft
343 and the diabolo 361. Since T(blind) has then in-
creased, it is again slightly greater than T(pull), causing
the central shaft 343 again to rotate counter-clockwise
somewhat slower than the two-part diabolo 361 and
thereby further winding and tightening the coil spring
323. As aresult, d(pull) increases again as the left cone-
like part 363 of the diabolo slides further into its right
cone-like part 365, and the diameter of the gutter 377,
around which the operating cord 329 is wound, increas-
es -- until T(pull) is again somewhat greater than T
(blind) and another new /T(coil) is strong enough to con-
tinuously connect the central shaft 343 to the diabolo
361, so that they rotate counter-clockwise together and
the coil spring 323 is not wound or tightened still further
as the blind is raised still further.

[0060] This cycle is repeated until the blind is com-
pletely raised.
[0061] Figure 9 shows a fifth embodiment of a cord

spool 401 of the invention which is similar to the cord
spool 301 of Figure 8 and for which corresponding ref-
erence numerals (greater by 100) are used below for
describing the same parts or corresponding parts.
[0062] The cord spool 401 includes an inverted diabo-
lo 461, in place of the two-part diabolo of Figure 8. The
cord spool 401 also has a coil spring 423 (not shown)
and an operating cord 429.

[0063] The inverted diabolo 461 is a flexible tubular
member, the longitudinal center of which can be radially
expanded by moving the ends of the tubular member
towards each other. The inverted diabolo 461 has: a left
part 463 with a left end 467 of a first, relatively small,
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lateral diameter, a right end 469 which is at the center
ofthe inverted diabolo 461 and can be radially expanded
and spoke-like elements 470 connecting the two ends
467,469; and a right part 465 with a right end 471 of a
first, relatively small, lateral diameter, a left end 473
which is at the center of the inverted diabolo and can be
radially expanded, and spoke-like elements 474 con-
necting the two ends 471,473. The right end 469 of the
left part 463 is hingedly connected to the left end 473 of
the right part 465, and the two connected ends 469,473
form an expandable circumferential gutter 477, around
which the coil(s) 431 of the operating cord 429 are
wound. In this regard, the inverted diabolo 461 can be
compressed by longitudinal movement of its left part 463
towards its right part 465, causing the hinged connection
between the two parts 463,465 and the gutter 477
formed between them to expand radially outwardly.
[0064] The inverted diabolo 461 can be formed of a
suitable plastic as one piece or can be formed of two
separate parts 463, 465 which are connected by actual
hinges.

[0065] The inverted diabolo 461 is positioned around
a right portion 483 of a longitudinally-extending clutch
shaft 485 that is connected to the right side 447 of a
clutch 445, described below. The left side 449 of the
clutch 445 is connected to a central shaft 443 of a vene-
tian blind (not shown). The clutch shaft 485 and central
shaft 443 are preferably in co-linear relation to each oth-
er.

[0066] The left, inverted diabolo part 463 engages a
continuous circumferential thread 475 on the outer sur-
face of the right clutch shaft portion 483. The thread 475
advances in a counter-clockwise, left to right direction
about the right clutch shaft portion 483. The left part 463
can slide longitudinally along the thread 475 on the right
clutch shaft portion 483 relative to the right part 465
which cannot move longitudinally. The right part 465 is
connected to the right clutch shaft portion 483 by a coil
spring 423 (not shown). In this regard, the right end 471
of the right part 465 is connected to the outer tab 427 of
the coil spring 423, and the inner tab 425 of the coil
spring is connected to the right clutch shaft portion 483.
When the operating cord 429 is pulled, both inverted di-
abolo parts 463,465 rotate, and if the coil spring 423 is
tight enough to couple the parts 463, 465 to the right
clutch shaft portion 483 (subject to T(blind)), the right
clutch shaft portion also rotates. If the right clutch shaft
portion 483 lags behind the two inverted diabolo parts
463,465 in rotation, than the inverted diabolo parts ro-
tate in counter-clockwise direction somewhat faster
than the right clutch shaft portion 483, and the left part
463 moves longitudinally to the right along the threaded
part 475 of the right clutch shaft portion 483.

[0067] Raising the blind is effectuated by pulling a
front end 433 of the operating cord 429. Initially, T(pull)
is greater than T(blind), and IT(coil) is great enough to
couple the right clutch shaft portion 483 and inverted
diabolo 461 in rotation, so that they rotate counter-clock-
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wise together (as viewed from the right side of Figure
9), along with the central shaft 443 due to the clutch 445.
In this regard, T(pull) causes the inverted diabolo 461
to rotate counter-clockwise, due to the friction exerted
by the coil(s) 431 of the operating cord 429 on the sur-
face of the gutter 477 of the hinged connected section
between the left part 463 and the right part 465 of the
inverted diabolo. Since IT(coil) of the coil spring 423 is
great enough to continuously couple the right clutch
shaft portion 483 and the inverted diabolo 461 and T
(pull) is greater than T(blind), the inverted diabolo 461
and the right clutch shaft portion 483 rotate counter-
clockwise together. As a result, the central shaft 443,
connected to the clutch shaft 485 via the clutch 445, also
rotates counter-clockwise to raise the blind, but the coil
spring 423 is not wound or tightened (i.e., its outer tab
427 does not rotate counter-clockwise relative to its in-
ner tab 425).

[0068] As the blind is raised further by pulling further
downwardly on the front end 433 of the operating cord
429, the upwardly moving bottom rail (not shown) lifts
more and more of the slats (not shown) of the blind off
of the ladder tapes (not shown), supporting them,
whereby such slats come to rest atop the bottom rail. As
aresult, the weight of these slats is added progressively
to the weight of the bottom rail and exerts an increasing
T(blind) on the right clutch shaft portion 483 of the blind.
As T(blind) increases, it becomes greater than T(pull)
so that /T(coil) of the coil spring 423 eventually can no
longer maintain the coupled rotation of the right clutch
shaft portion 483 and the inverted diabolo 461. As a re-
sult, the right clutch shaft portion 483 rotates counter-
clockwise somewhat slower than the inverted diabolo
461. This causes the coil spring 423, whose inner and
outer tabs 425, 427 continuously connect the inverted
diabolo 461 to the right clutch shaft portion 483, to wind
and tighten, although the blind continues to be raised by
the somewhat slower counter-clockwise rotation of the
clutch shaft 485. As the coil spring 423 winds and tight-
ens while T(blind) is greater than T(pull), IT(coil) in-
creases.The counter-clockwise rotation of the inverted
diabolo 461 relative to the right clutch shaft portion 483
also causes the left, inverted diabolo part 463 to move
longitudinally to the right along the thread 475 on the
outer surface of the right clutch shaft portion 483. As the
left part 463 moves to the right, the inverted diabolo 461
is compressed. As a result, the hinged connection of the
left and right, inverted diabolo parts 463,465, forming
the gutter 477 around which the operating cord 429 is
wound, becomes larger in diameter, and d(pull) increas-
es. As d(pull) increases, so does T(pull). The increase
of d(pull) and thereby T(pull) continues until: T(pull) is
again at least slightly greater than T(blind); and IT(coil)
no longer increases because T(blind) no longer exceeds
T(pull) and IT(coil) is sufficiently strong so that it couples
the right clutch shaft portion 483 and the diabolo 461 to
rotate counter-clockwise together and the coil spring
423 is not further wound or tightened. Because only d
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(pull) increases while F(pull) remains constant, the per-
son pulling the operating cord 429 downwardly will feel
little or no force gradient.

[0069] As the blind is raised still further by pulling
downwardly on the front end 433 of the operating cord
429, still more of its slats come to rest on the upwardly
moving bottom rail. When T(blind) again increases until
it becomes greater than T(pull), IT(coil) of the coil spring
423 will no longer be able to maintain the coupled rota-
tion of the right clutch shaft portion 483 and the inverted
diabolo 461, which will cause the clutch shaft 485 again
to rotate counter-clockwise somewhat slower than the
inverted diabolo 461, thereby further winding and tight-
ening the coil spring. As a result d(pull) will increase
again as the left, inverted diabolo part 463 slides further
to the right, further compressing the inverted diabolo
461, and the diameter of the gutter 477, around which
the operating cord 429 is wound, will increase -- until T
(pull) is again at least slightly greater than T(blind) and
another new [T(coil) of the coil spring 423 is strong
enough to continuously connect the right clutch shaft
portion 483 to the inverted diabolo 461, so that they ro-
tate counter-clockwise together and the coil spring 423
is not wound or tightened still further as the blind is
raised still further.

[0070] This cycle is repeated until the blind is com-
pletely raised.
[0071] As also shown in Figure 9, the right side 447

of the clutch 445 is rotatably and slidably mounted on,
and engages, a circumferentially threaded, left portion
487 of the clutch shaft 485. The thread on the left clutch
shaft portion 487 advances in a counter-clockwise, left
to right direction about the left portion 487.

[0072] When afrontend 433 of the operating cord 429
is pulled downwardly to raise the blind, the two sides
447, 449 of the clutch 445 are meshed, and the inverted
diabolo 461, the clutch shaft 485 and the central shaft
443 rotate together. As a result, the cord spool 401 func-
tions like the cord spools 1, 101, 201 and 301 of Figures
1-8 as described above when opening the blind.
[0073] When the blind has been partly or completely
raised, a rear end 435 (not shown) of the operating cord
429 can be pulled downwardly to lower the blind. This
causes the two sides 447, 449 of the clutch 445 to dis-
engage from one another, whereby the right side 447 of
the clutch, connected to the threaded left portion 487 of
the clutch shaft 485, spins longitudinally away from its
left side 449. Once the two sides 447, 449 of the clutch
445 have become disengaged, the central shaft 443 can
rotate freely of the cord spool 401, and the blind is no
longer held up by the cord spool. The blind, therefore,
drops under its own weight. At the same time, the coil
spring 423 loosens and unwinds and thereby urges the
right, inverted diabolo part 465 to rotate clockwise about
the clutch shaft 485. This, in turn, causes the left, invert-
ed diabolo part 463 to rotate clockwise about the circum-
ferential thread 475 on the right clutch shaft portion 483,
so that the left part 463 moves back to the left, away
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from the right part 465 and thus decreases the diameter
of the gutter 477, back to its original diameter. The cord
spool 401 could, of course, also function without the
clutch 445, in which case the clutch shaft 485 would be
part of the central shaft 443.

[0074] Figure 10 shows a sixth embodiment of a cord
spool 501 of the invention which is similar to the cord
spool 301 of Figure 8 and for which corresponding ref-
erence numerals (greater by 200) are used below for
describing the same parts or corresponding parts.
[0075] The cord spool 501 includes a modified two-
part diabolo, generally 561, with a right cone-like part
563 and a left cone-like part 565. The right cone-like part
563 has a left end 567 of a first, relatively small, lateral
diameter, a right end 569 of a second, relatively large,
lateral diameter, and a longitudinally-extending interme-
diate section between the two ends 567 and 569. The
diameter of the right part 563 becomes smaller towards
from its right end 569 to about its longitudinal middle and
then increases from about its longitudinal middle to its
left end 567. The left cone-like part 565 has a right end
571 of afirst, relatively small, lateral diameter, a left end
573 of a second, relatively large, lateral diameter, and
alongitudinally-extending intermediate section between
the two ends 571 and 573. The diameter of the left part
565 is constant from its left end 573 to about its longitu-
dinal middle and then decreases from about its longitu-
dinal middle to its right end 571. The right part 563 is
longitudinally slidable relative to the left part 565 which
cannot move longitudinally. Each of the cone-like parts
563,565 has conventional longitudinal slits which make
it possible for the left end 567 of the right part 563 to
slide into the right end 571 of the left part 565. Where
the two parts 563,565 cross forms an expandable cir-
cumferential gutter 577, around which the coil(s) 531 of
the operating cord 529 are wound. The longitudinal dis-
tance by which the right part 563 is inserted into the left
part 565, in combination with the slope of the cone-like
parts, determines the diameter of the gutter 577.
[0076] Both cone-like parts 563, 565 are positioned
around a threaded right portion 585 of a longitudinally-
extending central shaft 543 of a blind (not shown). The
thread 575 of the threaded portion 585 advances in a
clockwise, right to left direction about the central shaft
543. The left half 597 of a two-piece slipping or friction
clutch 595 is fixedly connected to the central shaft 543,
to the left of its threaded portion 585, and preferably
comprises a single piece with the central shaft. The right
half 596 of the slipping clutch 595 is rotatably positioned
around the central shaft 543, to the right of the left clutch
half 597 and to the left of, and adjacent to, the left end
of the threaded portion 585 of the central shaft. The right
cone-like part 563 engages the continuous circumferen-
tial thread 575 on the outer surface of the threaded por-
tion 585 of the central shaft. The left cone-like part 565,
which is the outer cone, is mounted with its right side
571 on the right cone-like part 563, in such a way that
right part 563 can slide into it. The left cone part 565 can
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rotate with the right cone part 563 about the threaded
shaft portion 585 but the two cone parts cannot rotate
relative to one another about the threaded shaft portion
585. When the cone-like parts rotate together about the
threaded shaft portion 585, the right part 563 can move
longitudinally along the thread 575 on the central shaft
543 and relative to the left part 565 which cannot move
longitudinally.

[0077] Rotatably positioned around the threaded por-
tion 585 of the central shaft 543 and within the modified
diabolo 561 is a compression spring 591. The right end
592 of the compression spring is biased against the left
end 567 of the right cone-like part 563, and the left end
593 of the compression spring is biased against the right
half 596 of the slipping clutch 595. Thereby, the com-
pression spring 591 biases the right clutch half 596 lon-
gitudinally into engagement with the left clutch half 597,
but the two clutch halves can, nevertheless, rotationally
slip relative to one another. When the longitudinal force
of the compression spring 591 keeps the slipping clutch
halves 596,597 in engagement: the frictional engage-
ment of the left end 593 of the spring with the right clutch
half 596 and the attachment of the right end 592 of the
spring to the left end 567 of the right cone-like part 563
will, in effect, rotatably couple the right clutch half and,
thereby the left clutch half, to the right cone-like part 563;
and as a result, the central shaft 543, that is fixedly con-
nected to the left clutch half 597, will rotate with the mod-
ified diabolo 561.

[0078] Raising a blind with the cord spool 501 is ef-
fectuated by pulling the rear end 533 of the operating
cord 529 downwardly. In this regard, T(pull) causes the
modified diabolo 561 to rotate clockwise (as viewed
from the right side of Figure 10), due to the friction ex-
erted by the coil(s) 531 the operating cord 529 on the
surface of the gutter 577 between the right and left cone-
like parts 563, 565 of the modified diabolo.

[0079] Initially, T(pull) is greater than T(blind), and the
inherent tightness of the engagement of the slipping
clutch halves 596,597, IT(spring + clutch) -- which is a
function of the inherent sliding friction of the facing sur-
faces of the of the slipping clutch halves and of the lon-
gitudinal force exerted by the spring 591 on the right
clutch half 596 -- is great enough to couple the central
shaft 543 of the blind to rotate with the modified diabolo
561. As aresult, the central shaft 543 also rotates clock-
wise to raise the blind. The spring 591 is, however, not
further compressed or tightened, since the right cone-
like part 563 does not rotate about the threaded portion
585 of the central shaft 543 and thus does not move to
the left. Instead, the right cone-like part 563 rotates to-
gether with the central shaft 543.

[0080] As the blind is raised further by pulling further
downwardly on the rear cord end 533, the upwardly
moving bottom rail (not shown) of the blind lifts more
and more of the slats (not shown) off of the ladder tapes
(not shown), supporting them, whereby such slats come
to rest atop the bottom rail. As a result, the weight of
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these slats is added progressively to the weight of the
bottom rail and exerts an increasing T(blind) on the cen-
tral shaft 543. As T(blind) increases, it reaches a point
where T(blind) is greater than T(pull and where IT
(spring) + clutch can no longer keep the slipping clutch
halves 596,597 coupled together. As a result, the mod-
ified diabolo 561 rotates clockwise, together with the
spring 591 and the right clutch half 596, somewhat faster
than do the central shaft 543 and the left clutch half 597.
The right clutch half 596 and the left clutch half 597 ro-
tatably slip relative to each other. Since the pull force F
(pull) on the rear cord end 533 continues, the cone-like
parts 563, 565 continue to rotate clockwise but now ro-
tate clockwise relative to the threaded shaft portion 585
and thus move to the left in Figure 10.

[0081] When the right cone-like part 563 moves to the
left, it compresses the spring 591 which increases IT
(spring + clutch). This eventually results in renewed fric-
tion coupling between the slipping clutch halves
596,597. This movement also results in the right cone-
like part 563 sliding further into the left cone-like part
565, thereby increasing the diameter of the cross-sec-
tion of the gutter 577 between the two parts 563,565 of
the modified diabolo 561, around which the operating
cord 529 is wound. With the larger diameter of the gutter
577, d(pull) increases, thereby increasing T(pull). The
increase of d(pull) and T(pull) continues until: T(pull) is
again at least somewhat greater than T(blind); and IT
(spring + clutch) no longer increases because T(blind)
no longer exceeds T(pull) and IT(spring + clutch) is suf-
ficiently strong to couple frictionally the slipping clutch
halves 596,597. The slipping clutch 595 then couples
the central shaft 543 and the modified diabolo 561 to
rotate clockwise together, and the right cone-like part
563 no longer slides to the left and does not further com-
press the spring 591 as the blind is raised further. Be-
cause only d(pull) increases while F(pull) remains con-
stant, the person pulling the operating cord 529 down-
wardly will encounter little or no force gradient.

[0082] As the blind is raised still further by pulling
downwardly on the back end 533 of the operating cord
529, still more of its slats come to rest on the upwardly
moving bottom rail. As T(blind) again increases, it again
reaches a new point where the difference between T
(blind) and T(pull) is such that the new [T(spring +
clutch) can no longer keep the slipping clutch halves
596,597 coupled together. Since T(blind) has then in-
creased, it is again slightly greater than T(pull), causing
the clutch 591 to slip and the central shaft 543 again to
rotate clockwise somewhat slower than the modified di-
abolo 561, thereby causing the right cone-like part 563
to rotate relative to the threaded part of the central shaft
and to move to the left, thus further compressing the
compression spring 591. As a result, d(pull) increases
again as the right part 563 of the modified diabolo slides
further into its left part 565, and the diameter of the gutter
577, around which the operating cord 529 is wound, in-
creases -- until a new dynamic balance is reached when:
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T(pull) is again at least slightly greater than T(blind); and
IT(coil) no longer increases because T(blind) no longer
exceeds T(pull) but IT(coil) is sufficiently strong so that
the spring 591 is not compressed still further but it cou-
ples the central shaft 543 and the modified diabolo 561
to rotate clockwise together.

[0083] This cycle is repeated until the blind is com-
pletely raised.

[0084] The use of the compression spring 591 togeth-
er with the slipping clutch 595 can be advantageous, as
compared to the use of the coil spring 23,123,223, in
some embodiments of the cord spool of this invention.
This is because the forces of a compression spring are
easier to regulate. Also, a compression spring generally
takes up less space than a coil spring. The combination
of a compression spring and a slipping clutch can also
provide a more stable construction than can a single coil
spring, although such a combination requires the use of
an extra part.

[0085] Simply allowing a blind (not shown) to drop, as
would be the case when using the cord spools 1, 101,
201, 301, 401, 501 of Figures 1-5 and 7-10, is generally
not desirable. In order to regulate the speed of lowering
the blind, a braking mechanism (not shown) can be pro-
vided in the head rail (not shown) of the blind. Any con-
ventional braking mechanism can be used, such as the
centrifugal brake of US patent US 4 838 333 or the plate
brake of British patent application GB 2 313 431.
[0086] The cord spools 1,101,201, 301, 401, 501 of
this invention can be used in otherwise conventional
cord-operated blinds, such as venetian blinds with hor-
izontal slats, pleated blinds, honeycomb blinds and Ro-
man blinds, where the blinds' opening mechanism in-
volves winding lift cords around a central shaft or around
spools mounted on the central shaft. The cord spool can
also be used in otherwise conventional cord-operated
blinds, such as roller blinds, where the blinds' opening
mechanism involves winding the blinds around a central
shaft. The cord spool can further be used in otherwise
conventional cord-operated blinds with vertical slats,
where the blinds' opening mechanism involves rotating
a central shaft to move longitudinally carriers for slats.
Of course, a motor could be connected to the front and
rear ends
33,35,133,135,233,235,333,335,433,435,533,535  of
the operating cords 29, 129, 229,329,429,529 of such
window coverings to help move the operating cords
when raising and lowering the coverings. Since the force
needed to raise the coverings would be significantly re-
duced by the cord spools 1,101,201,301,401,501, aless
powerful motor might be used.

[0087] This invention is, of course, not limited to the
above-described embodiments which may be modified
without departing from the scope of the invention or sac-
rificing all of its advantages. In this regard, the terms in
the foregoing description and the following claims, such
as "longitudinal", "lateral", "axial", "radial", "clockwise",
"counter-clockwise", "right" and "left", have been used
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only as relative terms to describe the relationships of the
various elements of the cord spool of the invention for
architectural coverings.

[0088] For example, inthe cord spools 1,101 and 201
of Figures 1, 5 and 7, the outer cone 13, 113, 213 and
the pushing means 37,137,237 act as means for pre-
venting or regulating (i.e., at least substantially reduc-
ing) an F(pull) gradient when driving the operating cord
29,129,229 to raise or open a blind. Likewise, the two-
part diabolo 361, inverted diabolo 461 and modified di-
abolo 561 of Figures 8-10 act as means for preventing
or regulating an F(pull) gradient when driving the oper-
ating cord 329,429,529 to raise or open a blind. In this
regard, T(pull) is increased by increasing d(pull), while
F(pull) remains constant. Such increases in d(pull) are
provided by winding the operating cord 29,129,
229,329,429,529 over bigger diameters of the outer
cone 13, 113, 213 or the gutter 377, 477, 577 and are
provided automatically by the action of the coil spring
23, 123, 223, 323, 423 and the compression spring 591
with the slipping clutch 595. However, other means,
such as such as a variable gear box which can shift to
bigger gears when a bigger F(pull) is needed, could be
provided in a cord spool, between the central shaft and
the operating cord of a window covering, for preventing
or regulating an F(pull) gradient when driving the oper-
ating cord to open the covering.

[0089] Likewise, other variable coupling means, such
as other spring-type clutches, could be used in the cord
spool 1,101,201,301, 401, 501 instead of the coil spring
23, 123, 223, 323, 423 and the compression spring 591
with the slipping clutch 595 for automatically actuating
the means for preventing or regulating an F(pull) gradi-
ent so as to increase automatically d(pull) when the
torque of the window covering on the central shaft
43,143, 243, 343, 443, 543 is greater than the torque of
the operating cord, as it is being pulled to open the cov-
ering.

[0090] Furthermore, in order to keep the upper coils
31, 231 of the operating cord 29, 229, to the left on the
outer cone 13, 213 of the cord spools 1, 201 of Figures
1-4 and 7 from sliding over lower coils 31, 231 to the
right on the outer cone when all the coils move to the
right on the outer cone during the lowering of the blind,
a bar (not shown) can be provided adjacent to the outer
cone. Such a bar would preferably be spaced away from
the outer cone by a little more than the thickness of the
operating cord and be parallel to the outer surface 20,
220 of the outer cone, so that only a single cord thick-
ness can slide between the outer cone and the bar, thus
preventing the coils 31, 231 from moving over each oth-
er. Such a bar would, of course, also have to be spaced
laterally away from the pusher tab(s) 41, 241.

[0091] Moreover, the central shaft 43, 143, 243, 343,
443, 543 of the blinds of Figures 1-5 7-10 and any mono-
command mechanism connected to the central shaft
could be located to the right, as well as the left, of the
cord spool 1, 101, 201, 301, 401, 501 as shown in the
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Figures.

[0092] Furthermore, the pusher means 237 and extra
pusher means 237A of Figure 7C can be separate parts,
each threaded on the inner cone 203. Alternatively,
there can be a single pusher means 237 with connected
extending separate pusher tabs 241 on opposite longi-
tudinal sides of the coil(s) 231 of the operating cord 229.
[0093] Likewise, the coil spring 323 or 423 of the two-
part diabolo 361 of Figure 8 or inverted diabolo 461 of
Figure 9 could be connected to the left part 363 or 463,
instead of the right part 365 or 465, without changing
the operation of this cord spool 301 or 401, provided: i)
the inner tab 325 or 425 of the coil spring is connected
to, and longitudinally slidable along, the central shaft
343 or the right portion 483 of the clutch shaft 485, re-
spectively; or ii) the right part 365 or 465 of the diabolo
361 or 461 is longitudinally slidable and the left part 363
or 365 is not.

[0094] Moreover, the right end 592 of the compres-
sion spring 591 could be attached to, rather than simply
biased against, the left end 567 of the right cone-like
part 563, but the left end 593 of the spring should not
be attached to the right half 596 of the slipping clutch
595.

[0095] The left cone-like part 565 of the modified di-
abolo 561 could also be shaped to have a progressively
decreasing diameter from its left end 573 to its right end
571.

Claims

1. A cord spool for an architectural covering, such as
a venetian blind, having a rotatable central shaft for
opening and closing the covering; the cord spool
comprising: a circumferential surface, about which
an operating cord can be wound that can be driven
in opposite directions to open and close the cover-
ing; means for regulating or preventing an F(pull)
gradient when pulling on one end of the operating
cord to open the covering; and a variable coupling
means connected to the central shaft and the cir-
cumferential surface for automatically actuating the
means for regulating or preventing an F(pull) gradi-
ent when the torque on the central shaft, exerted by
the window covering, is greater than the torque on
the circumferential surface, exerted by the operat-
ing cord as it is being pulled to open the covering.

2. The cord spool of claim 1 wherein the means for
regulating or preventing an F(pull) gradient com-
prises means for increasing the diameter of the cir-
cumferential surface.

3. The cord spool of claim 1 or 2 wherein the variable
coupling means tightens when the torque of the
covering on the central shaft is greater than the
torque on the circumferential surface of the operat-



27
ing cord as it is being pulled to open the covering.

The cord spool of any one of claims 1-3 wherein the
variable coupling means comprises a spring having
an inherent tightness that is intermittently less than
the torgue of the covering on the central shaft minus
the torque of the operating cord on the circumfer-
ential surface during the opening of the covering.

The cord spool of claim 4 wherein the spring is a
coil spring.

The cord spool of any one of claims 1-5 wherein the
means for regulating or preventing an F(pull) gradi-
ent comprises:

- anouter cone having an outer surface that has
1) a first longitudinal end with a relatively small,
first lateral diameter, ii) a second longitudinal
end with a relatively much larger, second lateral
diameter, and iii) an intermediate longitudinal
section, between the ends of the outer cone
and having progressively larger lateral diame-
ters which increase longitudinally from the first
end to the second end of the outer cone; the
outer cone being rotatable about its longitudinal
axis; the outer cone also having at least one
longitudinally-extending slit between its first
and second ends;

- the operating cord being wound circumferen-
tially about the outer surface of the outer cone
in the first lateral direction and having a pair of
depending end portions on laterally opposite
sides of the outer cone;

- aninner rod that is within the outer cone and
has a first longitudinal end and a second longi-
tudinal end, connected to the central shaft; an
outer surface of the inner rod having a thread
that is wound circumferentially in a first lateral
direction and that advances from the first end
to the second end of the inner rod; the inner rod
being rotatable about its longitudinal axis; and

- means for pushing the operating cord longitu-
dinally along the outer surface of the outer
cone; the pushing means being slidable in the
thread of the inner rod and extending through
the slit and radially outwardly of the outer cone
between: i)the pair of end portions of the oper-
ating cord and ii) the first end of the outer cone;
the slit being adapted to urge the pushing
means to move circumferentially in the thread
of the inner rod when the outer cone rotates
about the inner rod; and

- the variable coupling having a first end, con-
nected to the second end of the inner rod, and
a second end, connected to the second end of
the outer cone; the variable coupling means be-
ing adapted to connect the outer cone and the
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inner rod so that they: i) rotate together in the
same direction and ii) and ii) the outer cone ro-
tates relative to the inner cone when the torque
of the window covering on the central shaft is
greater than the torque on the circumferential
surface of the operating cord, as it is being
pulled to open the covering;

- whereby when the torque of the window cover-
ing on the central shaft is greater than the
torque on the circumferential surface of the op-
erating cord, as it is being pulled to open the
covering, the pushing means automatically
moves the operating cord longitudinally along
the outer surface of the outer cone.

The cord spool of claim 6 wherein the means for
pushing the operating cord longitudinally comprises
a following part, slidably movable along the thread
of the inner rod and extending outwardly of the outer
cone.

The cord spool of claim 7 wherein the following part
comprises: a foot which fits loosely within the thread
and a radially-extending pusher tab which is on the
foot and extends through and outwardly of the slit
in the outer cone; the foot being adapted to easily
move circumferentially within the thread about the
inner rod when the tab is pushed by rotation of the
slit with rotation of the outer cone about the inner
rod.

The cord spool of any one of claims 6-8 wherein the
second end of the inner rod is connected directly to
the central shaft of the covering.

The cord spool of any one of claims 6-9 wherein the
second end of the inner rod is connectable to the
central shaft of the covering by a clutch.

The cord spool of any one of claims 6-10 wherein
the inner rod is an inner cone, nested within the out-
er cone.

The cord spool of any one of claims 6-11 comprising
a plurality of circumferentially spaced longitudinally-
extending slits in the outer cone and a plurality of
circumferentially spaced pushing means extending
through the slits and radially outwardly of the outer
cone.

The cord spool of claim 6 wherein the pushing
means comprises a nut which can be threaded on
the thread of the inner rod and a plurality of radially
extending pusher tabs, spaced circumferentially on
the nut and extending through the slits in the outer
cone.

The cord spool of any one of claims 1-5 wherein the
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means for regulating or preventing an F(pull) gradi-
ent comprises a two-part diabolo with:

- a pair of intersecting cone-like parts on oppo-
site longitudinal sides;

- afirst part having a first longitudinal end of a
first, relatively small, lateral diameter, a second
longitudinal end of a second, relatively large,
lateral diameter, and a longitudinally-extending
intermediate section between its two ends;

- asecond part having a first longitudinal end of
a first, relatively small, lateral diameter, a sec-
ond longitudinal end of a second, relatively
large, lateral diameter, and a longitudinally-ex-
tending intermediate section between its two
ends;

- the first end of the first part being slidably in-
serted longitudinally into the first end of the sec-
ond part to form a gutter where the two parts
cross and the operating cord being wound
about the gutter;

- the first or second part being longtiudinally
movable relative to the other part which is lon-
gitudinally fixed; and

- the variable coupling means being connected
to the longitudinally movabile, first or second
part and to the central shaft.

The cord spool of any one of claims 1-5 wherein the
means for regulating or preventing an F(pull) gradi-
ent comprises an inverted diabolo with:

- apairof connected cone-like sides on opposite
longitudinal sides;

- a first side having a first longitudinal end of a
first, relatively small, lateral diameter, a second
longitudinal end expandable to a second, rela-
tively large, lateral diameter, and a longitudinal-
ly-extending intermediate section connecting
its two ends;

- asecond side having a first longitudinal end of
a first, relatively small, lateral diameter, a sec-
ond longitudinal end expandable to a second,
relatively large, lateral diameter, and a longitu-
dinally-extending intermediate section con-
necting its two ends;

- the second longitudinal end of the first side be-
ing hingedly connected to the second longitu-
dinal end of the second side to form a gutter
where the two ends are hingedly connected
and the operating cord being wound about the
gutter;

- the first or second side being longitudinally
movable relative to the other side which is lon-
gitudinally fixed; and

- the variable coupling means being connected
to the longitudinally movabile, first or second
side and to the central shaft.
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The cord spool of claim 14 or 15 wherein the central
shaft comprises a threaded portion that is thread-
edly engaged by the movable first or second part or
side.

The cord spool of claim 1 or 2 wherein the variable
coupling means comprises a compression spring
and a slipping clutch.

The cord spool of claim 17 wherein the slipping
clutch is between opposite ends of the central shaft
and wherein the compression spring is rotatably po-
sitioned about the central shaft with opposite ends
of the compression spring being biased against a
side of the slipping clutch and against the means
for regulating or preventing an F(pull) gradient.

The cord spool of claim 17 or 18 wherein the means
for regulating or preventing an F(pull) gradient com-
prises the two-part diabolo of claim 14 or the invert-
ed diabolo of claim 15 with first and second, cone-
like parts or sides on opposite longitudinal sides.

The cord spool of claim 19 wherein the central shaft
comprises a threaded portion that is threadedly en-
gaged by the movable first or second part or side.

The cord spool of claim 20 wherein the movable first
or second part or side is movable along the central
shaft towards the other part or side; wherein an end
of the compression spring is biased against the
movable part or side and another end of the com-
pression spring is biased against a first half of the
slipping clutch that is rotatable about the central
shaft; and wherein a second half of the slipping
clutch is fixed on the central shaft; whereby the var-
iable coupling means has an inherent tightness
which is a function of a longitudinal force of the com-
pression spring on the first half of the clutch and of
the inherent sliding friction of facing surfaces of the
slipping clutch halves, and the tightness of the var-
iable coupling means increases due to compression
of the spring when the torque of the window cover-
ing, exerted on the central shaft, is greater than the
torque of the operating cord, exerted on the circum-
ferential surface, as the cord is being pulled to open
the covering, so that the tightness of the variable
coupling means is intermittently less than the torgue
of the covering on the central shaft minus the torque
of the operating cord on the circumferential surface
during the raising of the blind.

The cord spool of claim 21 wherein the fixed second
half of the slipping clutch is an integral part of the
central shaft and the two halves of the slipping
clutch are frictionably engaged but can rotatably slip
relative to one another.
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23. The cord spool of claim 22 wherein the compression
spring is rotatably positioned around the threaded
portion of the central shaft.

24. The cord spool of any one of claims 19-23 wherein %
the movable first or second part or side is separated
from the first half of the slipping clutch by the fixed
other part or side.

25. The cord spool of any one of claims 19-24 wherein 70
the compression spring and slipping clutch are
adapted to couple the movabile first or second part
or side to the central shaft so that:

i) the movable first or second part or side and 75
the central shaft rotate together in the same di-
rection when the torque on the central shaft, ex-
erted by the window covering, is equal or less
than the torque on the gutter, exerted by the op-
erating cord as it is being pulled to open the 20
covering; and

ii) the movable first or second part or side ro-
tates relative to the central shaft and moves
longitudinally along the central shaft towards

the slipping clutch when the torque on the cen- 25
tral shaft, exerted by the window covering, is
greater than the torque on the gutter, exerted

by the operating cord as it is being pulled to
open the covering; and

iii) the diameter of the gutter increases as the 30
movabile first or second part or side moves lon-
gitudinally along the central shaft towards the
slipping clutch.

26. An architectural covering, such as a window blind 35
or shade, comprising a cord spool of any one of
claims 1-25.
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