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ABSTRACT -

A locking device (38) for locking a hollow longitudinally extending tubular roller (12)
of a shade (16) of an architectural covering (1) releasably in any unwound position of the
shade. The locking device (38) comprises the roller (12), a center shaft (28) concentrically
arranged within the roller and a retum spring (32), capable of being dpemﬁvely interposed
between said roller (12) and said center shaft (28), for biasing said roller (12) towards a fully
‘wound position of said shade (16). It also comprises a dist (42) rotatably mounted on said
center shaft (28) radially adjacent a first portion (12A) of the length of a circumferential inner
surface of said roller (12) and a plurality of detent projections (82, 86) integrally formed on a
second portion (12B) of the length of the inner surface of said roller (12). A cam member (44)
is mounted on said center shaft (28), so as to be able to carry out sliding movement
transversely, preferably laterally, of said center shaft (28), between two end positions. The cam
member (44) has a lateral cam projection (70, 90) for engaging said detent projections (82, 86).
Friction means (47, 48, 49) are provided between said disc (42) and said roller (12), for
yieldingly engaging said disc (42) to rotate with said roller (12) in either of two opposite
rotational directions. The friction means includes a cylindrical cavity (47) housing a coaxially-
extending compression spring (48) and aball (49), radially outwardly of said compression .
spring; said ball being biased against, and frictionally engaging, said first portion (12A) of the
inner surface of said roller (12). The disc (42) has a face (51) that confronts said cam member
(44) and is provided with a guide track (52) forming a closed loop in the face of the disc and
the cam member (44) is provided with a pawl (74) engaged in said guide track (52) to move
said cam member (44) between said two end positions in response to changes in rotational
direction of said roller.
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LOCKING DEVICE

This invention relates to a locking device for a rotatable hollow tubular roller of an
architectural covering, especially a covering for an architectural opening, such as a roller
blind or shade. This invention particularly relates to a locking device, within the rollef,
capable of locking the architectural covering in any position.

Any discussion of the prior art throughout the specification should in no way be
considered as an admission that such prior art is widely known or forms part of common
general knowledge in the field.

Locking devices for rollers of architectural coverings are well known. One such
device capable of locking the roller of a window shade in different positions is described
in EP 0 087 146. The device has a coil spring or wrap spring brake and a cam sleeve
with a bifurcated cam groove engaged by a cam pin, connected to the roller. When the
roller rotates, the cam pin moves along the cam groove and pushes the cam sleeve to
loosen the coil spring brake when the shade is being pulled down and when it is released
after being pulled down in order to roll it up. When the shade is pulled down from its
uppermost position and then released, the coil spring brake is tightened and locks the
roller.

Another locking device, described in EP 0 356 403, has two sets of corresponding
opposed teeth and a cam sleeve with a bifurcated cam groove engaged by a cam pin

connected to the roller of a window shade. When the roller rotates, the cam pin moves
along the cam groove and pushes one set of teeth to engage the other set of teeth when
the shade is released at a given position, after being pulled down. The shade is then
locked at that position. The cam pin moving along the cam groove drives one set of

teeth either into or out of engagement with the other set of teeth as required for locking

or for raising or lowering the shade.
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Yet another locking device, described in US patent 4 662 423, uses a changeover
wheel with an axially-projecting pin and a guide wheel with a guideway, including guide
portions made of a leaf spring. The free end of the pin moves along the guide path of the
changeover wheel. The pin is biased radially outwardly by a coil spring, but this bias
can be overridden by the leaf spring guide portions which will move the pin radially
inwardly, against the bias of the coil spring. The guide wheel is connected to the roller
of a window shade and rotates when the shade is raised or lowered, but a coil spring
brake allows the changeover wheel only to rotate when the shade is lowered. In this
regard, when the shade is lowered, the roller and the guide wheel rotate, and the
guideway moves the pin and thus the changeover wheel to a first rest position. This
connects the changeover wheel to the rotating guide wheel, causing it also to rotate. The
rotation of the roller also loosens the coil spring, so that the changeover wheel is free to
rotate. When the shade is released after being lowered so that it starts moving up, the
guide wheel is rotated so that the pin moves from the first rest position to a second rest
position in the guideway. As a result, the coil spring is tightened, so that the changeover
wheel cannot rotate. Since the changeover wheel is still connected to the guide wheel by
the pin and the guide wheel is connected to the roller, all rotation is stopped by the
tightening of the coil spring. To raise the shade, it is first pulled down slightly, causing
the pin to move from the second rest position and to be free to move radially outwardly
under the bias of the coil spring, thereby freeing the guide wheel to rotate. Since the
guide wheel is connected to the roller of the shade, both now rotate and the shade is
raised.

These locking devices depend on coil springs or sets of interengaging teeth to stop
rotation of a roller. Such devices tend, therefore, to be rather bulky and to take up

valuable space in the hollow tubular roller, on which a shade is wound. Also such
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devices tend to be rather complicated and time consuming to assemble, especially if the

faulty assembly of such devices is to be minimized.

It is an object of the present invention to overcome or ameliorate at least one of the

disadvantages of the prior art, or to provide a useful alternative.

5 According to the present invention there is provided a locking device for locking a
hollow longitudinally extending tubular roller of a shade of an architectural covering,
said locking device comprising:-

said roller;

a center shaft concentrically arranged within said roller;
., 10 a return spring, capable of being operatively interposed between said roller and
said center shaft, for biasing said roller towards a fully wound position of said shade;
a disc rotatably mounted on said center shaft radially adjacent a first portion of the
length of a circumferential inner surface of said roller;
at least one detent projection on a second portion of the length of the inner surface
ceeest 15 of said roller;

a cam member, mounted on said center shaft, so as to be able to carry out sliding
movement transversely, preferably laterally, of said center shaft, between two end
positions; said cam member having a lateral cam projection for engaging said detent
R projection; and

20

means, between said disc and said roller, for

yieldingly engaging said disc to rotate with said roller in either of two opposite
rotational directions;

said disc having a face that confronts said cam member and is provided with a
guide track; and

said cam member being provided with a pawl engaged in
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said guide track to move said cam member between said two end positions in
response to changes in rotational direction of said roller, whereby said roller may be
locked releasably in any unwound position of the shade.

With such a construction it is possible to provide a locking device that takes up
less space within the roller, is easier to assemble and is more reliable.

Unless the context clearly requires otherwise, throughout the description and the
claims, the words ‘comprise’, ‘comprising’, and the like are to be construed in an
inclusive sense as opposed to an exclusive or exhaustive sense; that is to say, in the sense
of “including, but not limited to”.

Advantageously, the means for yieldingly engaging the disc to rotate with the
roller is a friction means, especially a friction means that includes a cylindrical cavity
housing a co-axially extending compression spring and a ball, radially outwardly of the
compression spring; the ball being biased against, and frictionally engaging, the first
portion of the inner surface of the roller. |

Further aspects of the invention will be apparent from the detailed description
below of particular embodiments and the drawings thereof, in which:

Figure 1 is a schematic perspective view of a roller blind for a window with a

longitudinally-extending rotatable hollow tubular roller containing a locking device of

this invention;
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Figure 2 is a longitudinal schematic cross-section of the roller of Figure 1,
showing its locking device;

Figure 3 is an enlarged detail of a longitudihail :s“cl-1ematic cross-section of the
locking device as shown in Figure 2; '- ‘

Figure 4 is an exploded perspective view of an end portion of the roller and
the locking device of Figure 2;

Figure § is a face view of the disc of the locking device of Figure 2, carrying
the guide channel, |

Figures 6A and 6B are lateral cross-sections along line A-A in Figure 2 of the
roller and its locking device, showing the cam of the locking device in different
positions of operation, relative to the roller; and

Figure 7 is an enlarged view of an area 'Y" in Figure 6B, showing the
interaction of the locking device and the roller.

Figure 1 shows a roller blind, generally 1, the ends of which are attached to a
pair of conventional, left and right brackets 10A and 10B for mounting the roller
blind 1 on a wall, adjacent to a window. The roller blind 1 has an elongate rotatable
hollow tubular roller 12 which cannot be seen in Figure 1 because a top portion 14 of
a shade 16 is wound about the roller 12. The top end of the shade 16 is attached to the
roller 12 in a conventional manner. A conventional pull-tab 18 is provided at the
bottom end of the shade 16. ‘

Figures 2 and 4 show the interior of the longitudinally-extending roller 12.
Within the left end pc;rtion of the roller 12, as best seen in Figure 2, is a coaxially-
extending journal end member 24 which is fixed to the roller 12 and is therefore
rotatable therewith. A longitudinally-extending journal spigot 25 on the left end of
the end member 24 rotatably engages the adjacent left bracket 10A (not shown), so
that the end member 24 and roller 12 are rotatably journaled relative to the left
bracket 10A.

Within the right end portion of the roller 12, as best seen in Figure 4, is an end

cap 26. The end cap 26 is non-rotatably mounted on the right end of a fixed
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longitudinzilly-extending center rod or shaft 28, concexitrically provided within the
roller 12, and the roller can rotate around the end cap 26. A flattened right
longitudinal end portion 29 of the center rod 28 has paraliel flat surfaces 29A on
opposite longitudinal sides, preferably horizontélly—ext_endiné paralle] flat surfaces
29A on the top and bottom, and is preferably of rectatigula: cross-section. The right
end portion 29 of the center rod 28 engages non-rotatably a corresponding, preferably
rectangular, opening in the adjacent right bracket 10B (not shown), so that the center
rod 28 is non-rotatably connected to the right bracket 10B, with the roller 12 being
journalled relative to the center rod.

At the left end of the center rod 28 is a coaxially-extending first spring
retainer 30 which is non-rotatably secured to the center rod 28 and the left end of
which is retained axially in place by a first circlip 31 on the center rod. The right end
of the first spring retainer 30 holds the left end of a return spring 32, such as a
conventional coil spring. The return spring 32 is wound about the center rod 28 and
used to drive rotation of the roller 12 (in direction B in Figures 4-6) in order to wind
up the shade 16 about the roller. The right end of the return spring 32 is held by the
left end of a coaxially-extending second spring retainer 33 which is rotatably
positioned on the center rod 28 and the right end of which is retained axially in place
by a second circlip 34 on the center rod. The second spring retainer 33 also engages,
preferably is connected to, and rotates with, the interior surface of the roller 12. On
the center rod 28, between the second spring retainer 33 and the end cap 26, is a
locking device, generally 38, of this invention. The locking device 38 is prevented
from moving longitudinally or axially to the left by a third circlip 40 which is to the
right of the locking device on the center rod 28.

The locking device 38, shown in greafer detail in Figures 3-7, serves as a
releasable bearing for rotation of the roller 12 about the fixed center rod 28. In use,
one can pull downwardly on the tab 18 to lower or unwind the shade 16, and the
locking device 38 holds the roller 12 and thereby the shade in that position. In order
to raise or wind up the shade 16, one can pull down again on the tab 18 to unlock the
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locking device 38, and the spring 32 causes the roller 12 to rotate and the shade 16 to
be raised. Rotation of the roller 12 can be stopped in any desired position of either
retracting or unwinding the shade 16 by operation of the -loc_king device 38.

As best shown in Figures 2-4, the locking device 38 comprises the following
coaxial elements on the center rod 28: a disc 42 which can rotate about the center rod
28 and the outer circumference of which fits closely within the roller 12; a cam 44
which is to the immediate right of the disc 42 and cannot rotate about the center rod
28; and a cam retainer 46 which is to the immediate right of the cam 44 and also
cannot rotate about the center rod 28. The disc 42 has a radially inwardly-extending,
cylindrical cavity 47 on its outer circumference. The cavity 47 holds a coaxially-
extending compression spring 48 and a ball 49 that is positioned radially outward of
the compression spring. The compression spring 48 biases the ball 49, so that it
extends outwardly of the channel 47 and is urged against, and frictionally engages, a
radially adjacent, first portion 12A of the length of the circumferential inner surface
of the roller 12, so that the disc 42 rotates with the inner surface of the roller 12 about
the center rod 28. In this regard, the first portion 12A of the inner surface of the roller
12, against which the ball 49 is urged by the spring 48, is preferably a relatively
smooth surface which may, however, be roughened to increase its frictional
engagement with the ball 49. The compression spring 48, when there is a force
restraining rotation of the disc 42 with the first portion 12A of the inner surface of the
roller 12, allows the ball 49 to be forced inwardly into the cavity 47, so that the disc
42 is disengaged from the inner surface of the roller and remains stationary relative to
the rotating roller 12.

As shown in Figures 3-5, the disc 42 also has a centrally located,
longitudinally-extending round bearing hole 50 through it, in which is located the
coaxial center rod 28. The right side or axial face 51 of the disc 42 has a guide
channel or track 52 in it. As best seen from Figure 5, the guide channel 52 is a closed
loop that does not circumambulate, cross or intersect the bearing hole 50 but occupies

approximately one quarter of the right side face 51 of the disc 42.
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As best shown in Figure 4, the cam 44, that is to the right of the disc 42 and
confronts its right side face 51, has an outer diameter that is smaller than the diameter
of a radially adjacent, second portion 12B of the length of the circumferential inner
surface of the roller 12. The cam 44 has a top surface 56, a bbttom surface 58, a right

side face 60, a left side face 62, a rearwardly-extending radial surface 64, a frontally-

extending radial surface 66, and a longitudinally-extending first substantially
rectangular hole 68, through it. The first rectangular hole 68 of the cam 44 has a
transverse length, preferably a lateral length, that is longer than that of the flattened
right end portion 29 of the center rod 28, located in the first rectangular hole, but the
first rectangular hole 68 has substantially the same width as the flattened right end
portion 29 of the center rod 28, between the parallel flat surfaces 29A. As a result,

the cam 44 cannot rotate about the fixed center rod 28 in its first rectangular hole 68,

but it can slide transversely, preferably laterally, on the parallel flat surfaces 29A of
the flattened right end portion 29 of the center rod in its first rectangular hole between
the transverse, preferably lateral, ends of its rectangular hole 68.

Thé rearwardly-extending radial surface 64 of the cam 44 is rounded and
extends between the top and bottom cam surfaces 56 and 58. The frontally-extending
radial surface 66 of the cam 44 has an outer cam projection surface 70 and first and
second inner cam surfaces 72 and 73, respectively below and above the outer cam
projection surface 70 as shown in Figure 4. On the left face 62 of the cam 44 is a
longitudinally- of axially-projecting pawl 74 which moves within, and is engaged by,
the adjacent guide channel 52 in the right face 51 of the disc 42 upon rotation of the
disc with the roller 12.

As seen from Figures 3 and 4, the left side of the cam retainer 46, adjacent the
right face 60 of the cam 44, has two partly cylindrical, longitudinally-extending
projections 78a and 78b that are transversely, preferably vertically, spaced apart and
have facing parallel, preferably horizontally-extending, surfaces between them.
Between the facing surfaces of the two partly cylindrical projections 78a and 78b, the

cam 44 is accommodated with its transversely opposite, top and bottom surfaces 56
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and 58 slidably engaging the adjacent facing surfaces of the two partly cylindrical
projections. The end cap 26 engages the right side of the cam retainer 46, so as to
prevent the cam retainer and the locking device 38 from moving longitudinally to the
right on the center rod 28. The cam retainer 46 has an outer diameter that is somewhat
smaller than the diameter of the radially adjacent, sec<;nd portion 12B of the inner
surface of the roller 12.

The cam retainer 46 also has a longitudinally-extending second rectangular hole
80 extending centrally through it. The flattened right end portion 29 of the fixed
center rod 28 is also located within the second rectangular hole 80. The dimensions
of the second rectangu‘lar hole 80 and of the flattened right end portion 29 of the
center rod 28 are matched in order to provide a sufficiently tight fit between them, 50
that the cam retainer 46 does not rotate about the center rod 28. Thereby, the partly
cylindrical projections 78a and 78b of the cam retainer 46 prevent the transversely
opposite, top and bottom surfaces 56 and 58 of the cam 44 and the cam 44 itself from
rotating about the center rod 28 without hindering the transverse, preferably lateral,
movement of the cam 44 and its pawl 74, relative to the disc 42 and its guide channel
52, between the partly cylindrical projections . Such guidance of transverse,
preferably lateral, movement of the cam 44 by the cam retainer 46 is preferably in
addition to the guidance of transverse, preferably lateral, movement of the cam 44 by
the parallel surfaces 29A of the flattened right end portioﬁ 29 of the center rod 28, but
such guidance of transverse, preferably lateral, movement by the cam retainer 46 can
also geplace the guidance of transverse, preferably lateral, movement by the parallel
surfaces 29A of the center rod 28.

Figure S shows the right face 51 of the disc 42 with its guide channel 52.
Different positions P1-P4 of the guide channel 52 are shown, in which the
longitudinally-projecting pawl 74 of the cam 44 can be held when the pawl 74 moves
in the guide channel with rotation of the disc 42 with the roller 12. In this regard, the
engagement of the pawl 74 and position P2 of the guide channel 52 will prevent the

disc 42 from rotating in the direction of arrow A more than about 180° and thé
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engagement of the pawl 74 and position P1 of the guide channel 52 will prevent the
dis;: 42 from rotating in the direction of arrow B more than about 180° as described
below. : i
As best seen from Figures 6A and 6B, the second poxﬁon 12B of the inner
surface of the roller 12 is provided with a plurality of épaced apart, radially inwardly-
extending detent projections 82 about the cam 44 of the locking device 38 and with
flats 84 between the projections. Such detent projections 82 could be formed on a
separate element inserted in the roller 12 but preferably are integrally formed on the
inner surface of the roller. The counter-clockwise side 86 of each detent projection 82
preferably forms an aéute angle with the adjacent flat 84, while the clockwise side 88
of each detent projection 82 preferably forms an obtuse angle with the adjacent flat
84. In addition, the clockwise side 90 of the of the outer cam projection surface 70 of
the frontally-extending radial surface 66 of the cam 44 preferably forms an acute
angle with the adjacent clockwise first inner cam surface 72 of the cam 44 while the
counter-clockwise second inner cam surface 73 of the cam 44 preferably forms an
obtuse angle with the outer cam projection surface 70. As aresult, the clockwise
sides 88 of the detent projections 82 easily guide the second inner cam surface 73 and
the outer cam projection surface 70 of the cam 44 radjally inwardly, out of the flats
84, and the counter-clockwise sides 86 of the detent projections 82 do not engage the
outer cam projection surface 70 as the roller 12 rotates clockwise, in the direction of
arrow A in Figure 6B, about the cam 44 and the center rod 28 when the pawl 74 of
cam 44 is in position P3 in the guide channel 52 of the disc 42. However, the
counter-clockwise side 86 of one of the detent projections 82 engages (i.e., hooks) the
clockwise side 90 of the outer cam projection surface 70 of the cam 44 while the
clockwise sides 88 of the detent projections 82 otherwise allow the counter-clockwise
second inner cam surface 73 of the cam 44 to slide over them as the roller 12 rotates
counter-clockwise, in the direction of arrow B in Figure 6B, about the cam 44 and the

center rod 28 when the pawl 74 of cam 44 is in position P3 in the guide channel 52 of
the disc 42.
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Figures 6A and 6B also show that the flattened right end portion 29 of the
center rod 28 is at the center of the roller 12 and within the first rectangular hole 68 of
the cam 44. The outer cam projection surface 70 of the frontally-extending radial
surface 66 of the cam 44 has substantially the sarﬁ,e radius as -the flats 84 of the inner
surface of the roller 12, and the radius of the clockwise first inner cam surface 72 of
the frontally-extending radial surface 66 is substantially the same as the radius of the
inwardly facing surface of the detent projections 82 of the inner surface of the roller
12 |

The cam 44 is also adapted to slide laterally on the right end portion 29 of the
center rod 28, so that its longitudinally-projecting pawl 74 can follow the guide
channel 52 of the disc 42. In this regard, Figufe 6A shows the cam 44 in its most
rearward position, in which its pawl 74 is in position P1 (in Figure S) at the rear of the
guide channel 52 of the disc 42, and Figure 6B shows the cam 44 in its most frontal
position, in which its pawl 74 is in position P3 (in Figure 5) at the front of the guide
channel 52 of the disc 42.

Figure 7 shows in detail the cooperation between the outer cam projection
surface 70 and the first inner cam surface 72 of the frontally-extending radial surface
66 of the cam 44 and the detent projections 82 of the second portion 12B of the inner
surface of the roller 12. The clockwise side 90 of the outer cam projection surface 70
is shown hooking the counter-clockwise side 86 of one of the detent projections 82 as
in Figure 6B, whereby the outer cam projection surface 70 holds securely the one
detent projection 82 against further rotation of it and the roller 12 in the counter-
clockwise direction of arrow B in Figures 4-6. However, the outer cam projection
surface 70 does not significantly restrain any of the detent projections 82, as in Figure
6A, against further rotation with the roller 12 in the clockwise direction of arrow A in
Figures 4-6.

The following is a description of the operation of the locking device 38 of this
invention, starting with the blind 1 being completely rolled-up. In this starting
position, the pawl 74 of the cam 44 is in position P1 in the guide channel 52 of the



10

15

20

25

-11-

disc 42 in Figure 5.

When the pawl 74 is in position P1, the transverse position of the outer cam
projection surface 70 of the frontally-extending radial suiface 66 of the cam 44 is
such that its clockwise side 90 does not hook the coun;er-cléckwise side 86 of any of
the detent projections 82 of the second portion 12B of the inner surface of the roller
12, and the roller 12 can freely rotate in the direction of arrow A in Figures 4-6;

When the pull-tab 18 of the shade 16 is pulled down initially, the roller 12
rotates in the direction of arrow A in Figures 4-6 about the center rod 28. The disc 42
will then begin to rotate about the center rod 28 in the same direction of arrow A as
the roller 12, due to the frictional engagement of the ball 49 in the cavity 47 of the
disc with the first portion 12A of the inner surface of the roller. Such rotation of the
disc 42 will then cause a first surface S4A of the guide channel 52 of the disc 42 to
push the pawl 74 of the cam 44, so that the pawl is moved in the direction of arrow A
along the first guide channel surface 54A from position P1 to position P2 in Figure 5.
As the pawl 74 is forced to move by the first guide channel surface S54A towards
position P2, the cam 44 moves transversely, preferably rearwardly, towards the axial
center of the roller 12, over the parallel flat, preferably top and bottom, surfaces 29A
of the flattened right end portion 29 of the fixed center rod 28 and between the facing
parallel surfaces of the two partly. cylindrical projections 78a and 78b of the cam
retainer 46. As a result, the outer cam projection surface 70 of the frontally-extending
radial surface 66 of the cam 44 is moved transversely even farther away from the
detent projections 82 on the second portion 12B of the inner surface of the roller 12,
and the roller can continue to rotate freely in the direction of arrow A.

When the pull-tab 18 of the shade 16 is pulled further down and the roller 12
continues to rotate in the direction of arrow A, the cam 44 exerts a force on the disc
42, via the pawl 74 and the position P2 of the guide channel 52, to stop further
rotation of the disc in the direction of arrow A. This stopping force is due to the cam
44 being non-rotatably held on the flattened right end portion 29 of the fixed center
rod 28 by its parallel surfaces 29A and preferably also by the cylindrical projections
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78a and 78b of the cam retainer 46 and because the pawl 74 of the cam 44 cannot be
moved further rearwardly in the guide channel 52 than its position P2 in response to
any further rotation of the disc 42 in the direction of arow A. Although the pawl 74
of the cam 44 stops the further rotation of the disc 42, the roller 12 continues to rotate
in the direction of arrow A under the force of the shade 16 being pulled down,
notwithstanding the frictional braking effects of the ball 49 that is being pushed
radially outwardly against the first portion 12A of the inner surface of thg roller 12 by

the compression spring 48 in the cavity 47 of the disc 42.

When the pull-tab 18 of the shade 16 is subsequently released, the roller 12
starts to move in the direction of arrow B in Figures 4-6 under the influence of the
return spring 32, and the shade moves upwardly. When this happens, the force of the
ball 49 being pushed by the compression spring 48 against the first portion 12A of the
inner surface of the roller 12 causes the disc 42 to frictionally engage the roller and to
rotate with it in the direction of arrow B. This causes a second surface 54B of the
guide channel 52 of the disc 42 to push the pawl 74 of the cam 44 in the direction of
arrow B, so that the pawl 74 is moved along the second guide channel surface 54B
from position P2 to position P3 in Figure 5. As the pawl 74 is moved towards
position P3, the cam 44 slides transversely, preferably frontally, away from the axial
center of the roller 12, over the parallel flat surfaces 29A of the flattened right end
portion 29 of the center rod 28 and between the facing parallel surfaces of the two
partly cylindrical projections 78a and 78b of the cé.m retainer 46, thereby moving the
outer cam projection surface 70 of the frontally-extending radial surface 66 of the
cam 44 transversely, preferably frontally, towards and into a locked position with one
of the detent projections 82 on the second portion 12B of the inner surface of the
roller 12. In this locked position as shown in Figures 6B and 7, the clockwise side 90
of the outer cam projection surface 70 hooks the counter-clockwise side 86 of one of
the detent projections 82, and the shade 16 stops moving upwardly. The actual
distance that the shade 16 moves upwardly after its pull-tab 18 is released and before

it is stopped by the locking device 38 can be made very small and is preferably less
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than about 1/4th of a turn of the roller 12.

When the shade 16 is to be completely rolled up, its pull-tab 18 is pulled
downwardly from its locked position and is thén moved 1.1pwardly. Pulling the shade
downwardly rotates roller 12 a short distance in the direction of arrow A. The flats 84
between the detent projections 82 on the second portion 12B of the inner surface of
the roller 12 are large enough to allow the roller to rotate such a short distance around
the cam 44 in the direction of arrow A, thus unlocking the outer cam projection
surfaée 70 of the cam 44 from the detent projections 82. This short movement of the
roller 12 also causes the disc 42 to rotate in the direction of arrow A as a result of the
ball 49 being pushed by the compression spring 48 against the first portion 12A of the
inner surface of the roller 12 and thereby frictionally engaging the roller. The
resulting movement of the disc 42 causes a third surface 54C of the guide channel 52
of the disc to push the pawl 74 of the cam 44 in the direction of arrow A, so that the
pawl 74 is moved along the third guide channel surface 54C from position P3 to
position P4 in Figure 5. As the pawl 74 moves towards position P4, the cam 44 slides
transversely, preferably rearwardly, towards the axial center of the roller 12, over the
parallel flat surfaces 29A of the flattened right end portion 29 of the center rod 28,
thereby moving transversely, preferably rearwardly, the outer cam projection surface
70 of the cam 44, so that it does not hook any of the projections 82 of the second
portion 12B of the inner surface of the roller 12, as it rotates. The roller 12 is then
unlocked, and the shade 16 can roll up under the biasing force of the return spring 32
in the direction of arr;w B.

~ As the roller 12 then rotates in the direction of arrow B to roll up the shade 16,
movement of the roller causes the disc 42 also to rotate in the direction of arrow B as
a result of the ball 49 being pushed by the compression spring 48 against the first
portion 12A of the inner surface of the roller 12 and thereby frictionally engaging the
roller. The resulting movement of the disc 42 causes a fourth surface 54D of the
guide channel 52 of the disc 42 to push the pawl 74 of the cam 44 in the direction of
arrow B, so that the pawl 74 is moved along the fourth guide channel surface 54D
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from position P4 to position P1'in Figure 5. As the pawl 74 moves towards position
P1, the cam 44 slides Somewhat transversely, preferably geﬁmdly, towards the axial
center of the roller 12, over the parallel flat surfaces 29A of the flattened right end
portion 29 of the center rod 28, thereby mov'mgﬁth-e outer cam projection surface 70 of
the cam 44 somewhat transversely, preferably rearwardly, The position P1 of the pawl
74 ensures that outer cam projection surface 70 does not hook any of the detent
projections 82 on the second portion 12B of the inner surface of the roller 12, as it
rotates. While the roller 12 continues to rotate in the direction of arrow B, the cam 44
(which is non-rotatably fixed to the flattened right end portion 29 of center rod 28)
exerts a force, via the pawl 74 and position P1-of the guide channel 52, on the disc 42
that will stop the rotation of the disc 42. The roller 12 will continue however to rotate
relatively freely under the force of the return spring 32, despite the ball 49 that is
being pushed radially outwardly by the compression spring 48 to fdcﬁonally engage
the first portion 12A of the inner surface of the roller. So while the shade is being
wound up, the disc 42 is stationary, and the roller 12 rotates relativély freely.

This invention is, of course, not limited to the above-described embodiment which
can be modified without departing from the scope of the invention or sacrificing all of
its advantages. In this regard, the terms in the foregoing description and the following
claims, such as "left", "right", "frontally", "rearwardly", "inwardly", "radially",
"laterally", "longitudinally”, "bottom", "top", “vertically", "axial", "side" and "end", have
been used only as relative terms to describe the relationships of the various elements of
the locking device of the invention for rollers of architectural coverings. For example,
the cavity 47 and its compression spring 48 and ball 49 could be replaced by other means
of yieldingly engaging the disc 42 to rotate with the first portion 12A of the inner surface
of the roller 12 in either of two opposite rotational directions (indicated by arrows A and
B in Figures 4-6), such as by magnetic means orby a silicone grease between the disc
and the inner surface of the roller. Also, although at least one detent projection 82 on the
second portion 12B of the inner surface of the roller 12 is necessary to interact with the

outer cam projection surface 70 of the cam 44, a plurality of circumferentially spaced
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detent projections 82 are preferred on the second portion 12B of the inner surface of the
roller 12 in order to enable the locking device 38 to stop the shade 16 from moving
upwardly more quickly after the release of its pull-tab 18.

Furthermore, itis preferred that a plurality, preferably three, guide channels 52 are
provided in the right axial face 51 of the disc 42. These guide channels 52 are
symmetrically located about the bearing hole 50 in the disc 42. This facilitates the
regisu'ation of the pawl 74 within one of the guide tracks 52 when assembling the locking
device 38. ‘

Although the present invention has been described inrelation to a hollow tubular
winding roller for directly winding or unwinding of a shade thereabout, it is also known
to retract or lower a blind or shade device indirectly by means of lift cords being wound
or unwound about a winding shaft.

In such an arrangement winding shafts conceivably do not always need to be
hollow or tubular, provided there is a hollow end portion on or connected to it, which
provides an inner surface thereon to accommodate and engage the cam member to

releasably lock the winding shaft or roller in any position of the shade.




10

15

20

-16 -
THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-
1. A locking device for locking a longitudinally extending roller of a shade of an
architectural covering, said locking device comprising:-

said roller;

a center shaft concentrically arranged within said roller;

a return spring, capable of being operatively interposed between said roller and
said center shaft, for biasing said roller towards a retracted position of said shade;

a disc rotatably mounted on said center shaft radially adjacent a first portion of the
length of a circumferential inner surface on said roller;

at least one detent projection on a second portion of the length of the inner surface
on said roller;

a cam member, mounted on said center shaft, so as to be able to carry out sliding
movement transversely, preferably laterally, of said center shaft, between two end
positions; said cam member having a lateral cam projection for engaging said detent
projection; and

means, between said disc and said roller, for yieldingly engaging said disc to rotate
with said roller in either of two opposite rotational directions;

said disc having a face that confronts said cam member and is provided with a
guide track; and

said cam member being provided with a pawl engaged in said guide track to move
said cam member between said two end positions in response to changes in rotational

direction of said roller, whereby said roller may be locked releasably in any position of

the shade.
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2. Alocking device according to claim 1 wherein said means for yieldingly engaging
said disc to rotate with said roller is a friction means.

3. Alocking device according to claim 2 wherein said friction means for yieldingly
engaging said disc to rotate with said roller includes a cylindrical cavity housing a
coaxially-extending compre§sion spring and a ball, radially outwardly of said
compression spring; said bél/ll being biased against, and frictionally engaging, said first
portion of the inner surface on said roller.

4.  Alocking device according to any one of claims 1-3 wherein said cam member is
mounted on a longitudinal end portion of said center shaft having parallel flat surfaces
on opposite longitudinal sides, preferably horizontally-extending flat parallel surfaces on
the top and bottom of said longitudinal end portion.

5. Alocking device according to claim 4 wherein said cam member has an elongate
longitudinally-extending opening through it with a transverse length, preferably a lateral
length, that is longer than said longitudinal end portion of said center shaft,
accommodated in said elongate opening, and a width corresponding substantially to an
across-flats distance of the parallel flat surfaces of said longitudinal end portion, so that
said cam member cannot rotate about said center shaft but can slide transversely on the
parallel flat surfaces. |

6. A locking device according to any one of claims 1-5 wherein said locking device
further includes a cam retainer that is fixedly mounted on said center shaft and has
transversely, preferably vertically, spaced apart, axially-extending projections; said
projections being positioned transversely of, preferably above and below, and adjacent

to, spaced parallel surfaces on transversely opposite sides, preferably the top and bottom,
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of said cam member; and said projections being adapted to slidingly guide said parallel
surfaces between them so that said cam member cannot rotate about said center shaft but
can slide transversely, preferably laterally, on the parallel flat surfaces.

7. Alocking device according to claims 1-6 wherein said second portion of the length
of the inner surface on said roller has a plurality of said detent projections.

8. Alocking device according to claim 7 wherein said detent projections are
integrally formed on said roller.

9. A locking device according to any one of claims 1-8 wherein said guide track
forms a closed loop in said face of said disc; said loop not circumambulating an elongate
longitudinally-extending opening, through said disc, which opening accommodates said
center shaft.

10.  An architectural covering comprising a locking device according to any preceding
claim and further comprising a shade adapted to be wound and unwound from said
roller.

11. A locking device substantially as herein described with reference to any one of the
embodiments of the invention illustrated in the accompanying drawings.

DATED this 27th Day of September, 1999

HUNTER DOUGLAS INTERNATIONAL N.V.

Attorney: CAROLINE M. BOMMER

Fellow Institute of Patent Attorneys of Australia
of BALDWIN SHELSTON WATERS
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