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Adiustable Drive Coupling for Adjacent Architectural Coverings

The present invention relates to a coupling for drivingly coupling winding devices
of adjacent architectural coverings. More in particular the invention refates to such force
transmitting couplings that include a first coupling member, a second coupling member
and engagement means between the first and second coupling members adapted to
provide angular adjustment between the winding devices of the two adjacent

architectural coverings.

1t has been proposed in WO 2006/102894 ta obtain angular fine adjustment
between blind rollers by providing a wrap spring coupling between the two blind roflers,
which normally is in frictional engagement, but which can be disengaged for making fine
adjustments. While this arrangement has provided for accurate adjustment in aligning
the lower blind edges of adjacent roller blinds, it has also offered little resistance against
peak torques, that can occur during operation of the blinds, from disturbing the
adjustments made. Such peak torques are due to inherrent inertia in the blinds
themselves as welf as changes in operating direction and/or speed. It has thus been
proposed, such as in DE 19546203, to resort to structural mating engagement between
the adjustable drive coupling members to prevent the adjusted angular position from
becoming disturbed by operating forces. However with larger blind units, such as often
encountered in utility buildings, there have been cases where operating peak torques
have completely ripped off the mating structural means that provided the positive
engagement between the coupling members.

Accordingly it is an object of the present invention to overcome or ameliorate at
least one of the disadvantages of the prior art. It is also an object of the present
invention to provide alternative structures which are less cumbersome in assembly and
operation and which moreover can be made relatively inexpensively. Alternatively it is
an object of the invention to at least provide the public with a usefut choice.
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To this end the present invention provides a force transmitting coupling for
drivingly coupling winding devices of adjacent window coverings, the coupling including:
a first coupling member; a second coupling member; mating engagement means on the
first and second coupling members adapted to establish mating engagement between
the first and second coupling member to transmit a drive force from one of the first and
second coupling members to another of the first and second coupling members, wherein
the second coupling member includes a hub and wherein the engaging means on the
second coupling member are resiliently connected to the hub. Surprisingly it has been
found that the resilient connection between the engaging means on one of the coupling
members and its relevant hub effectively cushions the occorring peak torques and
thereby succesfully prevents any damage to the engagement means.

Other advantageous variations will become apparent from the below description
and from the appended claims.

The invention will now be described in reference to the appended drawing
Figures in which:

Figure 1 is a general perspective view of a set of adjacent window covering,
having a common intermediate bearing bracket, which includes a coupling in accordance
with the invention;

Figure 2 is an enlarged partial view of the set of window coverings of Figure 1,
showing a suitable variant of an intermediate bearing and coupling;

Figure 3 is a longitudinal cross-section of the intermediate bearing and coupling
of Figure 2;

Figure 4 is an exploded view of the partial assembly of Figures 2 and 3;

Figure 5 is a detailed perspective view of the first and second coupling members
of the invention;

Figure & is a longitudinal cross-section of the intermediate bearing and coupling
according to a further embodiment of the invention;

Figure 7 is an enlarged detail view based on Figure 6;

Figure 8A is an enlarged detail according to VIII-A in Figure 6;



10

15

20

25

Figure 8B is an enlarged detail according to VIII-B in Figure 6;

Figure 9 is a detailed perspective view of the first and secand coupling members
of the further embodiment; and

Figure 10 is a detailed perspective view of the coupling members of the further
embodiment, seen from a direction opposite to that of Figure 9.

Figure 1 shows a first window covering in the form of a first roller blind 1 and an
adjacent second window covering also in the form of a second roller blind 2, The first
rolier blind 1 has a first winding device or blind roller 16 with its ends rotatably mounted
between a left-hand end mounting bracket 10 and an intermediate mounting bracket
12. The second roller blind 2 has its winding device or second blind roiler 18 rotatably
mounted between the intermediate bracket 12 and a right-hand end mounting bracket
14. As is conventional the mounting brackets 10, 12, 14 serve to mount the roller blinds
to a wall or ceiling surface (not shown). The roller blind 1 has a first shade member 4,
shown partly rolled up on a winding device, such as a usually tubular blind roller 16.
Similar, roller blind 2 as a second shade member 6 that is also partially rolled up on
another winding device such as a usually tubular blind roller 18. While the window
coverings shown are roller blinds it is also conceivable that one or both of the adjacent
window coverings could be roman type or pleated shades that are retracted by lift
cords. Such lift cords will than be wound onto roller 16 and /or roller 18 in stead of the
shade member material 4,6. It is further seen in Figure 1 that the respective bottom
edges 7, 9 of the shade member materials 4, 6, respectively, are provided with a puli-
tab 17, 19 for operating the blinds,

Figure 2 shows an enlarged partial detail of the structure of the intermediate
bracket 12, The intermediate bracket 12 has a first mounting flange 21, which is shown
here in a position for mounting to an overhead surface, but in all other respects it
represents the intermediate bracket 12 as shown in Figure 1. The intermediate
mounting bracket 12 is preferably of a design that is similar to the end brackets 10, 14
so that stock keeping may be simplified, The first flange 21 has an appropriate series of
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slots, generally indicated with the numeral 23, 25, 27, for inserting mounting screws
{not shown, but conventional).

On one side of a second, vertical flange 29 of the bracket 12, is positioned the
coupling 30 that connects the winding device or roller 16 to the winding device or roller
18 on the opposite side of the vertical flange 29. The coupling 30 has first coupling
member 31 that is drivingly connected to the first winding device 16 and a second
coupling member 33 that is drivingly connected to the second winding device 18. The
driving force from the second coupling member 33 is taken through a central bore in the
second bracket flange 29 (not visible in Figure 2). The second member 33 drivingly
engages an end plug 41 of the rolfler 18.

Figure 3 is a longitudinal cross-section of the enlarged detail shown in Figure 2.
The same elements are indicated by the same reference numerals as used in Figure 2,
As can be seen from Figure 3, the vertical second bracket flange 29 has a central
aperture 47 best seen in Figure 4, and a pattern of radially arranged slots 45 around the
central aperture 47. The pattern of radially arranged slots 45 can be used for mounting
a drive unit to the bracket 12, when it is used as an end bracket rather than as an
intermediate bracket. No further description is however deemed necessary here, as this
aspect is not part of the present invention,

Referring back to Figure 3 it can be seen that the end plug 41 has a generally,
cylindrical plug body 51 having an end wall 53 and thereby defining an axially extending
central cavity. A cylindrical plunger 55 is accommodated within the central cavity of the
body 51 for telescopically sliding movement. The telescopic movement of the plunger 55
is outwardly limited by retaining detents 57, 59 positioned on axially extending tongues
61,63 which each extend through openings in the end wall 53. The plunger 55 is biased
towards its outermost position by a compressian spring 65. In principle this telescopic
end plug 41 is similar in function to the end plug described in GB 2339820, except that
its specific configuration allows the insertion of a coupling shaft 67.

This coupling shaft 67 can have a hexagonal cross-section or any other non-circular
cross-section adapted to transmit torque by a mating form fit, rather than by being
clampingly engaged. Further the plunger 55 on its outer end has a journal 69 by which
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it is rotatably journalled in the central opening 47. The coupling shaft 67 has one axial
end fixed to a hub 71 of the second coupling member 33, The first coupling member 31
has a cylindrical sleeve 73 that snuggly fits within the roller tube 16 in a torque
transmitting member. To this end the inner circumference of the roller tube 16 and the
outer circumference of the sleeve 73 preferably are provided with mating formations.
Also the first coupling member 31 has a central aperture 75 to receive the hub 71 of the
second coupling member 33. To guide the first coupling member 31 onto the second
coupling member 33, the hub 71 preferably has a rounded end as shown in Figures 3 to
5. Similarly the central aperture 75 of the first coupling member 31 can have a rounded
or chamfered entrance to assist guidance of the hub 71 there into. The roller tube 18
can have an arrangement similar to the right hand end of the rdler tube 16, at its right
hand end. The telescoping end plug 41 will than aliow the roller tube 18 to be moved to
the left in Figure 3 and engaged with a corresponding hub structure 71 on its right hand
end. This is a conventional manner of mounting roller blind rollers between opposite
brackets, such as those shown in Figure 1. Similarly the left hand end of roller tube 16
(in Figure 3) can have a telescoping end plug on its left hand end.

Referring now to Figures 4 and 5 it will be seen that the first coupling member 31
has first engagement means 81 on its face facing the second coupling member 33, The
second coupling member 33 is provided with second complementary, mating
engagement means 83 on its face facing the first coupling member 31.

Figure 5, now in more detail, shows that the first engagement means 81 of the
first coupling member 31 are represented by a plurality of first teeth 85 formed at the
perimeter of the first coupling member 31. The second engagement means on the
second coupling member 33 are represented by a plurality of second teeth 87,
structurally mating and complementary to the first teeth 85. In this manner the first and
second coupling memberes 31, 33 can be axially engaged and disengaged, while
providing rotational adjustment of the second coupling member 33 in respect of the first
coupling member 31, Axial movement necessary for this engagement and
disengagement will be provided by a telescoping end plug 41 on the opposite end of
roller tube 16 (see Figure 4). A possibly great number of first teeth 85 and
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complementary second teeth 87 is preferred so as to obtain rotational adjustability at
possibly small increments. The preference for possibly small increments of rotational
adjustment is only set Jimits by the ability to make teeth that are both small enough but
yet sufficiently strong to transmit torgue from one coupling member to the other
coupling member,

As can also be seen in Figure 5, the second coupling member 33 has a perimeter
rim 91, which here is provided on its exterior with optional manual gripping means in
the form of ribs 93, The perimeter rim 91 and the pluraiity of second teeth 87 are
connected to the hub 71 by a plurality of radial spokes 95, The spokes 95 are somewhat
resilient and allow for cushioning of peak torque values that are transmitted between
the engagement means 81, 83 and the shaft 67.

Figure 6 is a longitudinal cross section similar to Figure 3 but showing a slightly
different embodiment of the invention. Like parts will be numbered by numerals that are
greater by exactly one hundred. An intermediate mounting bracket 112 has a first
horizontally extending mounting flange 121 and a vertically extending further bracket
flange 129, This bracket 112 is in fact identical to the intermediate bracket already
described. An end plug 141 has a generally cylindrical plug body 151 with an end wall
153, which together define an axially extending central cavity. A cylindrical plunger 155
is slidably received within this central cavity for telescopic movement. Detents 157, 159
on axially extending tongues 161, 163 limit the outward movement of the plunger 155.
The plunger 155 is biased outwardly by a compression spring 165. A hexagonal coupling
shaft 167 is non-rotatably received in the end plug 141. The left hand end of the
coupling shaft 167 is again engaged with a hub part 171 of a modified form of second
coupling member 133, A modified form of first coupling member 131 has a male torque
transmitting member 172 on its side facing the first winding tube 116. The male torque
transmitting member is engaged for rotation with a hollow end plug 174, which is non-
rotatably inserted into one longitudinal end of tube 116. The hollow end plug 174 has a
female torque transmitting cavity 176 for receiving the male torque transmitting
member 172 of the first coupling member 131, A preferred torque transmitting
arrangement between the male and female member 172 and 176 includes three equally
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spaced radially extending protrusions 178 (best seen in Figure 9) and three mating,
equally spaced parallel grooves that extend axially of an inside peripheral wall of the
female torque transmitiing cavity. Such a torque transmitting arrangement will
accommodate any slight degree of angular mismatch between the coupled blind roller
tubes 116 and 118, In contrast with the embodiment of Figures 2 to 5, the embodiment
of Figures 6 to 10 does not come apart when the roller tube 116 is removed from its
brackets. As is best seen in the enlarged detail view of Figure 7, the hub part 171 of the
second coupling member 133 has an annular groove 101, The male torque transmitting
member 172 on an inner peripheral surface has an annular ridge 103 by which it is
retained to the annular groove 101,

The annular groove 101 is sufficiently wide in relation to the ridge 103 to allow
full axial disengagement of the first and second coupling members 131, 133, Because
the first coupling member 131 in this embodiment cannot rely on any axial movement of
the winding tube 116 for its axial disengagement, a compression spring 105 is
positioned between the first and second coupling members 131, 133 to urge them
apart. However, the force of spring 105 is chosen to be substantially less than the axial
spring force acting on the winding tube 116, while keeping the coupling members 131,
133 engaged. As explained in relation to the embodiment of Figures 2 to 5 such axial
spring force results from a telescopic end plug 141 acting on the opposite end of the
first winding tube 116.

As best seen in Figures 8A, 8B, 9 and 10, the engagement means 181 of the first
coupling member similar to the first embodiment, are represented by a plurality of first
teeth 185 that are formed at the perimeter of the first coupling member 131, The
engagement means 183 on the second coupling member 133 are represented by a
plurality of second teeth 187, structurally mating and complementary to the first teeth
185. Figure 8A is an enlarged detail of the portion indicated as VIII-A in Figure 6 and
Figure 8B is an enlarged detail of portion VIII-B in Figure 6. In Figure 8A one dent 185
of the first coupling member 131 is shown in elevation, while a dent 187 of the second
coupling member 133 is sectioned.
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Figure 8B shows the opposite situation where a dent 187 of the second coupling
member 133 is shown in elevation and the confronting dent of the first coupling
member 131 is sectioned. Figure 8A also clearly shows how the teeth 185 of the first
coupling member 131 are each supported from both a radial support surface 138 and
from an axial support surface 140. Figure 8B shows how the teeth 187 of the second
coupling member 133 are each supported from an inner peripheral surface of the
perimeter rim 191, as well as from a radial surface 142, In this way the teeth 185, 187
can be dimensioned both small, for accurate rotational adjustability and sufficiently
strong to transmit the necessary torgue.

As more clearly seen in Figures 9 and 10, the perimeter rim section 191 which
carries the torque transmitting teeth 187 is connected to the hub part 171 by a plurality
of relatively flexible spokes 195. These spokes 195 cushion any excessive torque loads
that may result in operation of the blind roller by inertia.

In use, the force transmitting couplings of Figures 2-5 and 6-10 allow the first
and second winding roller 16 and 18, respectively 116 and 118, to be angularly adjusted
with respect to one another. In the case of two adjacent roller shades as shown in
Figure 1, this means that the bottom edges 7 and 9 can be accurately aligned, which
¢an be desirable from an esthetic point of view. At the same time the engaging coupling
parts 31 and 33, or 131 and 133 respeclively, are prevented from becoming dislocated
or damaged by peak loads which are thus effectively cushioned by the flexible spokes
95 or 195 respectively.

It is thus believed that the operation and construction of the present invention
will be apparent from the foregoing description. The term comprising when used in this
description or the appended claims should not be construed in an exclusive or
exhaustive sense but rather in an inclusive sense. Expressions such as: "means for ...".
should be read as: "component conFigured for ..." or "member constructed to ..." and
are to be construed to include equivalents for the structures disclosed. The use of
expressions like: “critical", "preferred”, "especially preferred” etc., is not intended to
limit the invention. Features which are not specifically or explicitely described or claimed
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may be additionally included in the structure according to the present invention without
deviating from its scope.

The invention is further not limited to any embodiment herein described and,
within the purview of the skilled person, modifications are possible which should be
considered within the scope of the appended claims. Equally all kinematic inversions are
to be considered within the scope of the present invention.

Directional references (e.g., upper, lower, upward, downward, left, right, top,
bottom, above, below, vertical, horizontal, axially, radially, tangentially, clockwise, or
counterclockwise) are only used for identification purposes to assist in the
understanding of the present invention, and should not be costrued to create
limitations, as to position orientation, or use of the invention. Reference to axially,
radially and tangentially is generally in relation to rotatable or cylindrical bodies of
elements described. Reference to longitudinal or lateral is generally in reference to the
length or width directions respectively of elements which have an oblong appearance in
the accompanying drawings.



CLAIMS:

1. Force transmitting coupling (30) for drivingly coupling winding devices
of adjacent architectural coverings, the coupling including:

a first coupling member (31);
a second coupling member (33); characterized in that
the coupling (30) further includes mating engagement means (81, 83) on
the first and second coupling members (31, 33) adapted to establish
mating engagement between the first and second coupling member (31,
33) to transmit a drive force from one of the first and second coupling
members (31, 33) to another of the first and second coupling members
(31, 33);
the second coupling member (33) includes a hub (71);
the engaging means (83) on the second coupling member (33) are
positioned annularly on the second coupling member (33) at a radial
distance from the hub and are resiliently connected to the hub (71); and
the resilient con‘nection is formed integrally with the annular engaging
means (83) and the hub (71).

2. Coupling according to claim 1, wherein the resilient connection includes a
plurality of resilient spokes (95).

3. Coupling according to claim 2, wherein the resilient spokes (95) are flexible

and rectilinear.

4, Coupling according to any preceding claim, wherein the engaging means (81,
83) include a plurality of axially engaging teeth (85, 87) which each are
supported from both axial and radial support surfaces on their respective first
and second coupling members (31, 33).
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Coupling according to claim 4, wherein the axially engaging teeth (85, 87) of
at least one of the first and second coupling members (31, 33) each have a

rounded or pent-roof shape on their respective front faces.

Coupling according to any preceding claim, wherein the outer circumference
of the second coupling member (33) has manual gripping means on its outer

circumference.

Coupling according to any preceding claim, wherein the winding devices are
roller blind rollers and an aligned drive shaft rotates the roiler blind rollers.

Coupling according to claim 6, wherein the first coupling member (31) is an
integral part of a roller blind end plug.

Coupling according to claim 6 or 7, wherein the second coupling member (33)
co-operates with an intermediate mounting bracket to take the drive to a

further roller.

Coupling according to claim 9, wherein the second coupling member (33) is
connected for rotation with the aligned drive shaft.

Coupling according to any preceding claim, wherein angular indexing can be
adjusted with the first and second coupling members (31, 33) axially
disengaged.

Coupling according to any preceding claim, wherein the coupling includes a
spring (105), between the first and second coupling members (131, 133),
urging the first and second coupling members (131, 133) out of engagement,
when not otherwise held in engagement.
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