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(54) DRIVE UNIT FOR AN ARCHITECTURAL OPENING COVERING

(57) A drive unit for mounting to the head rail of an
architectural opening covering, the drive unit including a
drive wheel (4) and an operating wheel (12). The drive
wheel (4) has an outer periphery configured to receive
and support an elongate portion of a continuous looped
member, and is configured to rotate about a first axis by
longitudinal translation of the continuous looped member
with rotation of the outer periphery about the first axis.
The operating wheel (12) is configured to rotate about a
second axis and to rotate a winding core of the architec-
tural opening covering. The drive wheel (4) is releasably
attached coaxially to the operating wheel (12) and is con-
figured, when attached to the operating wheel (12), to
transfer rotation of the drive wheel (4) to rotation of the
operating wheel (12).
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Description

[0001] The present invention relates to a drive unit for
an architectural opening covering, in particular a drive
unit for mounting to a head rail of an architectural opening
covering allowing drive to be transmitted from an elon-
gate continuous looped member to a winding core of the
architectural opening covering.
[0002] It is well known to operate window coverings
with continuous looped members such as bead chains.
Child safety solutions have become increasingly impor-
tant in this field. A bead chain forms a loop in which a
child can become entangled if the chain hangs low
enough. Several conventional ways have been proposed
to solve this problem. For example, it is possible to secure
the loop of the bead chain with a cord cleat against the
wall such that a child cannot get between the bead chain
loop and the wall and cannot become entangled. Alter-
natively, a break away can be provided in the bead chain
itself so that it will break when a certain force acts upon
it. Another option is to provide a loop which is sufficiently
short that it hangs out of reach of any child.
[0003] WO 2011/078233 describes an operation de-
vice for sunshade equipment. An operation cord extends
around and operates a chain wheel for the sunshade
equipment. The chain wheel is composed of first and
second chain wheel pieces between which the operation
cord fits. If an excessive pulling force is applied to the
operation cord, then the first and second chain wheel
pieces separate from each other, allowing the operation
cord to be pulled from between the two pieces of the
chain wheel.
[0004] EP 1 319 793 describes a cord-operated blind
with a housing. A first drive wheel is coaxial with and
drives a member for opening and closing the covering.
A second drive wheel is provided below the first drive
wheel and engages with the first drive wheel at its pe-
riphery so as to drive it. The operating cord loops around
the second drive wheel. When the operating cord is pulled
with sufficient force, the second drive wheel disconnects
from the first drive wheel and the housing.
[0005] EP 2 574 717 describes a braking device for a
chain on a screen. The chain engages on to a sprocket
which is connected to a first toothed wheel. The sprocket
and the first toothed wheel rotate together about an axis
substantially perpendicular to the axis of a second
toothed wheel with which the first toothed wheel engag-
es. The second toothed wheel rotates to operate the de-
vice. The device comprises a housing formed of first and
second housing parts that are detachable. The first hous-
ing part supports the first toothed wheel and, when the
chain is pulled with sufficient force, the first housing part
detaches from the second housing part with the first
toothed wheel and the chain.
[0006] US 2011/048657 describes a blind having a roll-
up control unit with a coupled wheel for driving the blind.
Beneath the coupled wheel and engaging with it is a
wheel driven by a cord. That wheel is mounted such that,

when the roll-up control unit is subjected to synchronous
excessive pulling from two sides of the cord, portions of
the unit deform and allow the wheel, about which the cord
extends, to detach.
[0007] With regard to these prior art arrangements, it
would be desirable to provide a nondestructive discon-
nection which can be arranged more compactly with rel-
atively easy reconnection when necessary.
[0008] According to the present invention, there is pro-
vided a drive unit for mounting to the head rail of an ar-
chitectural opening covering. The drive unit may include
a drive wheel, an operating wheel and an attachment
arrangement. The drive wheel may have an outer periph-
ery configured to receive and support an elongate portion
of a continuous looped member. The longitudinal trans-
lation of the continuous looped member may cause ro-
tation of the outer periphery of the drive wheel and the
drive wheel itself so as to rotate the drive wheel about a
first axis. The operating wheel may be configured to ro-
tate about a second axis. It may be provided to rotate a
winding core of the architectural opening covering. The
attachment arrangement may be configured to releasa-
bly attach the drive wheel coaxially to the operating
wheel. The attachment arrangement may further be con-
figured to, when the drive wheel is attached to the oper-
ating wheel, transfer rotation of the drive wheel to rotation
of the operating wheel.
[0009] In this way, the drive unit, having the drive
wheel, may be assuredly driven by a continuous looped
member whilst, when necessary, allowing the continuous
looped member to become detached from the drive unit.
In particular, the continuous looped member may remain
engaged with the drive wheel when the drive wheel re-
leases from attachment to the drive unit, by releasing
from the operating wheel. The operating wheel need not
act with the drive wheel to receive and support the elon-
gate portion of the continuous looped member; the drive
wheel may by itself support the continuous looped mem-
ber. By releasably attaching the drive wheel coaxially with
the operating wheel, it is possible to provide secure ro-
tational drive to the operating wheel whilst allowing a
compact assembly.
[0010] The attachment arrangement may be distribut-
ed between the drive wheel and the operating wheel. It
may be configured to transfer a circumferential force in
at least one of two opposite directions between the drive
wheel and the operating wheel about the coaxial first and
second axes. It may also be configured to release the
drive wheel from the operating wheel under a radial/axial
load (with respect to those axes). In particular, it may be
configured to facilitate release under a radial/axial load
when transferring substantially no circumferential force.
[0011] In this way, a simple construction may be pro-
vided for releasably attaching the drive wheel to the op-
erating wheel, thereby effectively transferring a circum-
ferential force from the drive wheel to the operating
wheel. When the continuous looped member is pulled on
both sides such that there is substantially no, or at least
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only a small, circumferential force between the drive
wheel and the operating wheel, the arrangement may be
configured to allow release.
[0012] The attachment arrangement may include a
plurality of first features on the drive wheel configured to
engage with a corresponding plurality of second features
on the operating wheel.
[0013] The first features may extend both axially from
the drive wheel towards the operating wheel and circum-
ferentially in a direction with respect to the drive wheel.
Alternatively or in addition, the second features may ex-
tend both axially from the operating wheel towards the
drive wheel and circumferentially in a second direction,
opposite to the first direction, with respect to the operating
wheel. In this way, when the drive wheel is attached to
the operating wheel and transfers a circumferential force
in one direction, the first features extend behind the sec-
ond features and prevent the drive wheel separating ax-
ially from the operating wheel. On the other hand, when
no load is transferred between the drive wheel and the
operating wheel, the first and second features are not
driven behind each other. As a result, it becomes possible
to pull the drive wheel axially away from the operating
wheel so as to release the drive wheel from the operating
wheel.
[0014] The attachment arrangement may include a
plurality of third features on the drive wheel configured
to engage with a corresponding plurality of fourth features
on the operating wheel.
[0015] The third features may extend both axially from
the drive wheel towards the operating wheel and circum-
ferentially in the second direction with respect to the drive
wheel. Additionally or alternatively, the fourth features
may extend both axially from the operating wheel towards
the drive wheel and circumferentially in the first direction
with respect to the operating wheel. In this way, when
the drive wheel is attached to the operating wheel and
transfers a circumferential force in an opposite direction
to said one direction, the third features extend behind the
fourth features and prevent the drive wheel separating
axially from the operating wheel. Thus, similarly to as
described above, when no circumferential force or load
is transferred between the drive wheel and the operating
wheel, the third and fourth features are not driven behind
one another and it becomes possible to separate the
drive wheel axially from the operating wheel.
[0016] The attachment arrangement may include a
plurality of drive wheel attachments on the drive wheel
and a corresponding plurality of operating attachments
on the operating wheel. Each drive wheel attachment
may include a first feature and/or a third feature. Each
operating attachment may similarly include a second fea-
ture and/or a fourth feature.
[0017] The "plurality" as discussed above with regard
to the first to fourth features, drive wheel attachments
and operating attachments may be an odd number. Al-
ternatively or additionally, it may be at least five.
[0018] The drive wheel attachments may be provided

as protrusions on the drive wheel. Where the drive wheel
has the form of a toothed wheel for engaging beads of a
chain, the protrusions might conveniently align with the
teeth of the drive wheel. However, a similar protrusion
might extend axially at any appropriate portion of the side
surface of the drive wheel.
[0019] The operating attachments may be provided as
teeth on the operating wheel. Alternatively, suitable op-
erating attachments may be provided appropriately in an
axial side surface of the operating wheel.
[0020] The drive wheel attachments and operating at-
tachments may be provided as appropriately spaced and
aligned protrusions and/or recesses which engage with
one another.
[0021] The operating attachments of the operating
wheel may extend radially. Lateral edges of the operating
attachments (extending between axially opposite side
surfaces of the wheel) may be angled so that the circum-
ferential width of each operating attachment increases
from a side of the operating wheel away from the drive
wheel to a side of the operating wheel towards the drive
wheel.
[0022] Additionally or alternatively, with the drive wheel
attached to the operating wheel, the drive wheel attach-
ments (e.g. protrusions) of the drive wheel may extend
between respective operating attachments (e.g. teeth)
of the operating wheel and (axially extending) lateral edg-
es of the drive wheel attachments may be angled so that
the circumferential width of each drive wheel attachment
increases from a side of the drive wheel away from the
operating wheel to a side of the drive wheel towards the
operating wheel.
[0023] By angling one or both of the lateral edges of
the operating attachments and the lateral edges of the
drive wheel attachments, when a circumferential load is
transferred between the drive wheel and the operating
wheel, the drive wheel and operating wheel may be se-
curely attached to one another. However, without such
a circumferential load, an axial or radial force on the drive
wheel will cause the angled lateral edges to produce rel-
ative rotation between the drive wheel and the operating
wheel so as to allow the drive wheel attachments to dis-
engage from the operating attachments and the drive
wheel to release from the operating wheel.
[0024] Radially outer circumferential edges of the op-
erating wheel between respective operating attachments
may be inclined from a larger radius at the operating
wheel side to a smaller radius at the drive wheel side so
as to provide an axial force acting to separate the drive
wheel from the operating wheel in response to a radial
force on the drive wheel with respect to the operating
wheel.
[0025] Additionally or alternatively, radially inner cir-
cumferential surfaces of the drive wheel attachments ex-
tending against the corresponding respective outer edg-
es of the operating wheel may be inclined from a larger
radius at the operating wheel side to a smaller radius at
the drive wheel side so as to provide an axial force acting
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to separate the drive wheel from the operating wheel in
response to a radial force on the drive wheel with respect
to the operating wheel.
[0026] The continuous looped member may extend
around substantially half the outer periphery of the drive
wheel. It may extend away from the drive wheel at re-
spective diametric opposite sides of the drive wheel. The
drive wheel may release from the operating wheel only
when the continuous looped member pulls the drive
wheel on both diametric sides simultaneously.
[0027] In this way, there need not be any limit to the
force which the continuous looped member is able to
drive the drive wheel.
[0028] One of the drive wheel and the operating wheel
may include a hub having a truncated conical outer sur-
face. The other of the drive wheel and the operating wheel
may include a truncated conical cavity. The hub and the
cavity may be coaxial with the first and second axes.
[0029] The hub and cavity may assist in locating the
drive wheel to the operating wheel. They may also assist
in providing a secure engagement between the drive
wheel and the operating wheel during operation. Also,
by being conical, they may assist in release when appro-
priate.
[0030] One or both of the drive wheel and the operating
wheel may include one or more magnets for attaching
the respective drive wheel or operating wheel to the other
of the drive wheel and the operating wheel.
[0031] In this way, when reassembling the drive wheel
to the operating wheel, such magnets may assist in re-
locating the drive wheel against the operating wheel.
[0032] According to the present invention, there may
also be provided a drive unit including the features de-
scribed above, together with a continuous looped mem-
ber having an elongate portion received and supported
by the outer periphery of the drive wheel.
[0033] The drive unit may further include a backing
plate. A side of the drive wheel, opposite to a side for
releasable attachment to the operating wheel, may be
mounted to the backing plate for rotation about the first
axis. The backing plate, drive wheel and a continuous
looped member may be provided as a unit for attachment
and detachment from the operating wheel and the head
rail to which the operating wheel is mounted.
[0034] The backing plate may be configured to be re-
siliently engaged within a head rail of an architectural
opening covering. The resilience of that engagement
may be provided by one or both of the backing plate and
the head rail. For example, one or both of the backing
plate and the head rail may flex slightly so as to release
the engagement and allow the backing plate, together
with the rest of the drive unit to disengage from the head
rail of the architectural opening covering.
[0035] With this arrangement, it is possible to reduce
the risk of the drive wheel inadvertently detaching from
the operating wheel when the drive wheel is at rest and
not being operated. The arrangement offers some resist-
ance to the drive unit separating from the head rail, but

nevertheless allows the drive wheel to releasably detach
from the operating wheel and pull away from the head
rail in the intended circumstances, for example when a
child becomes caught in the continuous looped member
extending from the drive wheel. The arrangement is par-
ticularly useful for use with long and/or heavy continuous
looped members which are otherwise more prone to
causing the drive wheel to detach from the operating
wheel.
[0036] The backing plate may include at least one of
a recess and a protrusion configured to engage resiliently
with the head rail. In this respect, the head rail may be
provided with a corresponding protrusion configured to
engage resiliently either with a recess or a protrusion of
the backing plate. Similarly, the head rail may be provided
with a recess configured to engage resiliently with a pro-
trusion of the backing plate.
[0037] In some arrangements, the backing plate may
be configured to engage with an inherent feature of the
head rail. For example, the head rail may include an outer
housing and the backing plate may be configured, for
instance with a protrusion, to engage with an inner pe-
ripheral edge of the housing.
[0038] In an architectural opening covering arranged
to guide the continuous loop member from a lower sur-
face and arranged for the backing plate and drive wheel
to separate directly from that lower surface, the backing
plate may be configured to resiliently engage with the
head rail on opposite respective sides of the backing
plate. In this way, the backing plate may be pulled away
from those opposite sides substantially simultaneously.
On the other hand, in arrangements where the continu-
ous looped member is to extend from a side face of the
head rail and the backing plate and drive wheel separate
from that side face before then being pulled downwardly
away from the lower face, it may be preferred to provide
only resilient engagement between the backing plate and
the head rail towards the top of the head rail such that,
when that resilient engagement is released, the backing
plate substantially pivots around a lower portion whilst
being pulled sideways out of the head rail.
[0039] According to the present invention, there may
also be provided an architectural opening covering in-
cluding a rotatable winding core and a drive unit as de-
scribed above with the operating wheel of the drive unit
configured to rotate the winding core.
[0040] The invention will be more clearly understood
from the following description, given by way of example
only, with reference to the accompanying drawings, in
which:

Figures 1(a) and 1(b) illustrate an embodiment of the
present invention in conjunction with the head rail of
an architectural opening covering;
Figures 2(a), (b) and (c) illustrate operation of a drive
unit embodying the present invention;
Figures 3(a) and (b) illustrate component parts of the
embodiment of Figures 1(a)and (b);
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Figures 4(a) and (b) illustrate an alternative embod-
iment;
Figures 5(a) and (b) illustrate a releasable attach-
ment of the present invention as embodied in the
arrangement of Figures 4(a) and (b);
Figure 6 illustrates a cross-section through an ar-
rangement embodying the present invention;
Figure 7 illustrates a cross-section through an ar-
rangement embodying the present invention;
Figures 8(a) and (b) illustrate an alternative embod-
iment; and
Figures 9(a) and (b) illustrate an alternative embod-
iment.

[0041] The present invention relates to a means of driv-
ing a winding core of an architectural opening covering
with a continuous looped member, such as a bead chain.
This may be applied to any type of blind, such as a vene-
tian blind, pleated blind, honeycomb blind, roman shade,
roller blind, or the like. The driven winding core may for
instance include an operating shaft with spools for re-
ceiving a lift and/or tilt cord, or a roller for receiving wound
layers of blind material, such as a fabric, foil, sheet, tape,
or the like.
[0042] Figures 1(a) and (b) illustrate an embodiment
of the present invention. As illustrated, the drive unit (2)
includes a rotatable drive wheel (4) having an outer pe-
riphery which receives and supports the elongate portion
of a continuous looped member which, in the illustrated
embodiment, comprises a bead chain (6).
[0043] As illustrated, the drive wheel (4) takes the form
of a chain wheel. Although not essential to the present
invention, in the illustrated embodiment, the drive wheel
(4) is attached rotatably to a backing plate (8). The drive
wheel (4) rotates about a central axis coaxial with its
mounting on the backing plate (8). The drive wheel (4),
together with the backing plate (8) when provided, forms
a single unit which is easy to assemble and replace when
pulled out of a head rail.
[0044] The continuous looped member, formed as the
bead chain (6) as illustrated, extends around the periph-
ery of the drive wheel (4). By pulling on one side of the
bead chain (6) as it extends away from one diametric
side of the drive wheel (4), the drive wheel (4) may be
rotated. By pulling on the opposite side of the bead chain
(6) extending away from the opposite diametric side of
the drive wheel (4), the drive wheel (4) may be rotated
in the opposite direction.
[0045] As illustrated in Figure 1(b), the drive unit is also
provided with an operating wheel (12), which, in the il-
lustrated embodiment, takes the form of a toothed wheel
(12). The operating wheel or toothed wheel (12) is rotat-
able about a central axis and is configured to rotate and
operate some portion of an architectural opening cover-
ing with which it is to be used. As illustrated, the operating
wheel (12) may be attached to or integral with an axial
member (14) having gear teeth (16) around an outer pe-
ripheral portion for driving some portion of the architec-

tural opening covering. Irrespective, rotation of the oper-
ating wheel or toothed wheel (12) is configured to rotate
a winding core of the architectural opening covering.
[0046] In the illustrations provided by Figures 1(a) and
1(b), the drive wheel (4) and operating wheel (12) are
separated from one another. However, as will be de-
scribed in greater detail below, in an assembled state,
the drive wheel (4) is releasably attached coaxially to the
operating wheel (12). The operating wheel (12) may in-
clude operating attachments, which in the illustrated em-
bodiment have the form of teeth (18) which extend radi-
ally with respect to the operating wheel (12). The drive
wheel (4) include corresponding drive wheel attach-
ments, which in the illustrated embodiment have the form
of protrusions (20) (as best seen in figures 5(a) and 5(b))
which, with the drive wheel (4) releasably attached to the
operating wheel (12), engage with the operating wheel
(12) between the operating attachments, more particu-
larly the teeth (18).
[0047] If a child becomes entangled in a lower loop of
the bead chain (6), the unit comprising the drive wheel
(4) and the backing plate (8) (where provided) will be
released from the operating wheel (12), thereby prevent-
ing injury to the child without damaging the blind. The
entire unit can thereafter be easily inserted back into po-
sition for normal operation to be resumed.
[0048] Figures 1(a) and 1(b) illustrate the various com-
ponents in conjunction with the end of a head rail (22) of
an architectural opening covering. As illustrated, the op-
erating wheel (12) may be rotatably mounted at the far
end of the head rail (22) for operating components inside
the head rail (22). An end cap (24) may be provided and
configured to fit over the very end of the head rail (22)
and to cover the operating wheel (12), drive wheel (4)
and backing plate (8) where provided. The head rail (22)
and end cap (24) may together define an opening (26)
from which the two sides of the looped member (6) ex-
tend. Indeed, as illustrated, the opening (26) is sufficient
to allow passage of the drive wheel (4) (and backing plate
(8) where provided) when it becomes detached from the
operating wheel (12).
[0049] After the drive wheel (4) has become detached
and is pulled away from the head rail (22), it may be
possible to insert the drive wheel (4) through the opening
(26) and reattach it to the operating wheel (12). However,
in some circumstances, it may be preferable to remove
the end cap (24) from the head rail (22), for example by
sliding the end cap (24) axially away from the head rail
(22), so as to facilitate reattachment of the drive wheel
(4) onto the operating wheel (12).
[0050] Referring to Figures 2(a), (b) and (c) operation
of an embodiment will be described.
[0051] In Figure 2(a) the drive wheel (4) and the oper-
ating wheel (12) are in engagement and aligned. This
situation remains when the looped member (6) is not
pulled or when only one side of the looped member (6)
is pulled, for example in order to lower or raise a blind.
[0052] As illustrated in Figure 2(b), when both sides of
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the looped member (6) are pulled, for example when a
child becomes entangled in the looped member (6), the
unit formed from the backing plate (8) and drive wheel
(4) tilts away from the operating wheel (12) and out of
alignment. In the illustrated embodiment, this is possible
because there is some free space between the back plate
(8) and the inner surface of the end cap (24) of the head
rail (22).
[0053] As illustrated in Figure 2(c), as the protrusions
(20) of the drive wheel (4) clear the operating wheel (12)
and the unit formed of the drive wheel (4) and backing
plate (8) tilts out of alignment, that entire unit is released
from the head rail of the blind. Subsequently, it is rela-
tively easy for a user to reinsert the unit formed from the
drive wheel (4) and backing plate (8) and re-engage the
drive wheel (4) on the operating wheel (12). The backing
plate (8), although not necessary, may then facilitate han-
dling and (re)positioning/ alignment of the drive wheel (4).
[0054] Figures 3(a) and (b) illustrate the arrangement
of Figures 1(a) and (b) removed from the head rail (22).
They illustrate an operating unit (28) for use in the head
rail of an architectural opening covering, including afore-
mentioned winding core. Figure 3(a) also illustrates an
inner surface of the end cap (24) having profiling for guid-
ing the backing plate (8). In the illustrated embodiment,
the end wall of the end cap (24) has a reduced thickness
corresponding to the shape of the backing plate (8) so
that the inner surface forms a recessed section (30) cor-
responding to the backing plate (8). With the end cap
(24) in place, the inner surface of the end cap (24) formed
by the recess (30) is preferably in close proximity to the
backing plate (8) so as to keep the overall construction
as small as possible. However, the arrangement leaves
sufficient space between the recessed surface (30) and
the backing plate (8) for the drive wheel (4) to move axially
away from the operating wheel (12) and become de-
tached.
[0055] The above arrangement is advantageously
used with blinds having limited depth, i.e. having a depth
that is smaller than the diameter of the drive wheel (4).
Such blinds include for instance roller blinds or roman
shades where the leading and return portion of the looped
member (6) can hang in front and behind respectively
the blind without interfering with the blind material.
[0056] Figures 4(a) and 4(b) illustrate an alternative
front side embodiment which may be more suitable for
blinds of larger depth, such as venetian blinds, honey-
comb blinds, pleated blinds, or the like. With this arrange-
ment, the looped member (6) can hang in front of the
blind material, with some clearance between the two so
that the looped member (6) does not interfere with the
blind material.
[0057] In the illustrated embodiment, the end cap (24a)
defines an opening (26a) at one side. In the illustrated
embodiment, to assist with guiding the looped member
(6), a backing plate (8a) may additionally be provided
with a guide portion (8b) for guiding the two sides of the
looped member (6) in and out of the opening (26a). In

one arrangement, the guide portion (8b) may be arranged
to guide the upper side of the looped member (6) laterally
further out than the lower side of the looped member (6).
[0058] Figures 5(a) and (b) illustrate in more detail the
drive wheel (4) and operating wheel (12) provided with
a backing plate (8 a) for use, for example, for providing
a looped member outlet directed to the front side.
[0059] Figures 5(a) and (b) illustrate more clearly the
interaction between the teeth (18) of the operating wheel
(12) with the protrusions (20) of the drive wheel (4).
[0060] By virtue of the operating attachments, such as
for instance the illustrated teeth (18) and the drive wheel
attachments, such as for instance the illustrated protru-
sions (20), the drive wheel (4) can be considered to in-
clude a plurality of features, more particularly a first
and/or third feature which engage with a corresponding
plurality of features, more particularly a second and/or
fourth feature on the operating wheel (12), as will be ex-
plained in further detail below.
[0061] When the drive wheel (4) is rotated by a looped
member (6) in the direction as indicated by the arrow in
Figures 5(a) and 5(b), one side of the drive wheel attach-
ments, or more particularly the protrusions (20) abuts a
facing side of the operating attachments, or more partic-
ularly the teeth (18). The facing sides may form the first,
respectively second feature as mentioned above. As il-
lustrated and perhaps best seen in Figure 5(b), an abut-
ting side of a protrusion (20) extends not only axially away
from the drive wheel (4), but also circumferentially to-
wards the abutting tooth (18) so as to form a first feature.
Similarly, the abutting tooth has a profile extending both
radially and circumferentially so as to form a second fea-
ture. In the illustrated embodiment, the abutting surfaces
are a substantially planar but angled surfaces. Other al-
ternative abutting surfaces are possible including curved
surfaces and surfaces with discontinuities. Embodiments
are also possible with aforementioned first, respectively
second feature provided on only one of the drive wheel
(4) and the operating wheel (12). Indeed, where these
are provided merely on a drive wheel and/or an operating
wheel, one or other of the components can merely be
provided with apertures, rather than teeth or protrusions.
Similarly, the relevant features might be provided alter-
nately around the periphery of the drive wheel and the
operating wheel between those two components.
[0062] As will be understood, the purpose of the fea-
tures extending both axially and circumferentially so as
to locate behind the opposite features is to firmly secure
the drive wheel (4) to the operating wheel (12) in an axial
direction whilst a load is being transmitted in one rota-
tional direction between the drive wheel (4) and operating
wheel (12).
[0063] For embodiments where operation requires
drive in only one direction, the arrangement as described
above is sufficient. However, embodiments, such as that
illustrated, may be provided which provide operating
drive in either direction whilst securely maintaining the
attachment of the drive wheel (4) to the operating wheel
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(12). In this regard, opposite sides of the protrusions (20)
and teeth (18) may be considered to have third and fourth
features which engage with one another. Similarly to the
first and second features as described above, they ex-
tend both axially and circumferentially. The protrusions
(20) and teeth (18) are spaced apart by at least the max-
imum circumferential length of each other so that, with
no load being transmitted between the drive wheel (4)
and operating wheel (12), they may separate from one
another, in axial direction. With the drive wheel (4) rotated
in the direction opposite to that illustrated in Figures 5(a)
and (b), the sides of the protrusions (20) and teeth (18)
opposite to those discussed above abut one another.
Those sides thus forming features extending axially and
circumferentially behind one another to prevent the drive
wheel (4) separating axially from the operating wheel
(12).
[0064] In the illustrated embodiment, both lateral edg-
es of each respective tooth (18) of the operating wheel
(12) and also both lateral edges of the respective protru-
sions (20) of the drive wheel (4) are angled or "wedge
shaped" when viewed from the outside looking radially
inward toward the centre. In other words, those top sur-
faces are substantially trapezoidal. When only one side
of the looped member (6) is pulled, for example to raise
or lower a corresponding blind, the drive wheel (4) will
rotate with respect to the operating wheel (12) until the
protrusions (20) abut the teeth (18). Because of the
wedge shape of the engaging edges, the drive wheel (4)
and operating wheel (12) become interlocked both in cir-
cumferential and in axial directions. Indeed, the angled
lateral edges act to pull the drive wheel (4) towards the
operating wheel (12) under a rotational load. Any rota-
tional load or force is transferred from the drive wheel (4)
to the operating wheel (12). As long as only one side of
the looped member (6) is pulled, the drive wheel (4) and
the operating wheel (12) remain securely engaged and
will rotate in unison with the facing wedge shaped edges
abutted.
[0065] When both sides of the looped member (6) are
pulled simultaneously, there will no longer be a resultant
rotational force or load on the drive wheel (4). As a result,
the protrusions (20) and teeth (18) are no longer actively
pulled against each other. The wedge shaped edges may
still abut each other, but they will no longer be actively
(in other words forcefully) engaged. The force, therefore,
on the drive wheel (4) (acting on both sides of the drive
wheel (4)) is able to pull the drive wheel (4) axially away
from the operating wheel (12). Noting that the looped
member (6) extends around a top surface of the periphery
of the drive wheel (4) (or at least a surface opposite to
the direction from which the looped member (6) pulls on
the drive wheel (4) irrespective of its orientation) and that
this is above the axis of the drive wheel (4) (or at least
beyond the axis irrespective of orientation) and noting
also that the looped member (6) wraps around the pe-
riphery of the drive wheel (4) at a portion stepped axially
away from the engagement between the protrusions (20)

and teeth (18), the force of the looped member (6) acting
on the drive wheel (4) will inevitably produce a moment
tending to pull the top (opposite) side of the periphery of
the drive wheel (4) away from the operating wheel (12).
[0066] Figure 6 illustrates a cross-section through an
embodiment including a feature arranged to promote this
effect.
[0067] As illustrated, the protrusions (20) of the drive
wheel (4) includes an angled radial inner edge. In other
words, the edge of the protrusions (20) on the radial inner
side of the protrusions (20) are angled (A) outwardly from
a smaller diameter towards the drive wheel (4) to a larger
diameter away from the drive wheel (4). This angled inner
edge is arranged to engage with a radial outer edge of
the operating wheel between the teeth (18). The angled
inner edge causes a pulling force (from the looped mem-
ber (6) on the drive wheel (4)) to have a normal compo-
nent (in other words orthogonal to the angled inner edge)
and a lateral component (in other words parallel to the
angled inner edges). Without the drive wheel (4) and the
operating wheel (12) being kept in engagement by their
wedge-shaped edges as explained above, then the lat-
eral force component will allow the drive wheel (4) to
become separated from the operating wheel (12). A sim-
ilar effect may be achieved by, in addition or alternatively,
the radial outer edge of the operating wheel between its
teeth being angled.
[0068] Figure 6 also illustrates the space provided be-
tween the inner surface (30) of the end cap (24) and the
backing plate (8). This allows the unit formed by the back-
ing plate (8) and drive wheel (4) to move radially away
from the operating wheel (12) until the protrusions (20)
are completely disengaged from the operating wheel (12)
and the unit falls out from the head rail.
[0069] Figure 7 further illustrates how separation of the
drive wheel (4) from the operating wheel (12) is helped
by the fact that the work line of the pulling force F is offset
from the work line of the reaction forces, i.e. the point
where the inner edges of the drive wheel protrusions (20)
contact the operating wheel (12). Thus, as described
above, the pulling force on the drive wheel (4) exerts a
moment on the drive wheel (4) (and the unit it forms with
the backing plate (8)) that causes the unit to tilt away. As
described above, this may be aided by angled radial inner
edges on the protrusions (20) of the drive wheel (4) and/or
angled radial outer edges of the operating wheel (12)
between its teeth (18).
[0070] Figures 6 and 7 also illustrate an embodiment
having a drive wheel (4) with a central hub (40) having a
truncated conical outer surface that, in the mounted con-
dition, fits into a truncated conical cavity (42) of the op-
erating wheel (12). As illustrated, the central hub (40)
and conical cavity (42) are coaxial with the drive wheel
(4) and operating wheel (12).
[0071] As illustrated, the diameter of the hub (40) de-
creases with distance away from the drive wheel (4). Cor-
respondingly, the conical cavity (42) decreases in diam-
eter inwardly of the operating wheel (12). In this way, the
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load bearing surfaces of the central hub (40) and conical
cavity (42) at the bottom are sloped (B) so as to facilitate
disengagement of the drive wheel (4) from the operating
wheel (12).
[0072] It will be appreciated that a similar effect can be
achieved with a central hub on the operating wheel (12)
being inserted into a conical cavity in the drive wheel (4).
The load bearing surfaces at the top will then facilitate
disengagement.
[0073] The interaction of the central hub and conical
cavity is not only helpful to the user for locating the drive
wheel (4) onto the operating wheel (12), but it may also
be beneficial in the case of larger, heavier blinds or for
blinds provided with a heavy looped member, for instance
a metal bead chain. It provides a more reliable centering
between the drive wheel (4) and the operating wheel (12).
In particular, with such blinds, the operating forces on
the drive wheel (4) when pulling on the looped member
(6) are larger than with other blinds and potentially large
enough to cause the drive wheel (4) to lose its centred
position with regard to the operating wheel (12).
[0074] In some embodiments, one or more magnets
(50) may be provided in one of the drive wheel (4) and
the operating wheel (12). A corresponding opposite plu-
rality of magnets or ferrous material may be provided on
a facing surface of the other of the drive wheel (4) and
operating wheel (12). Such an arrangement will assist
with axial engagement between the drive wheel and the
operating wheel (12). In the embodiment illustrated in
Figures 6 and 7, magnets (50) are provided within the
hub (40) of the drive wheel (4) and behind the innermost
surface of the conical cavity (42). In this way, the outer-
most front surface of the hub (40) will engage magneti-
cally with the innermost surface of the cavity (42). With
this arrangement, the magnetic attraction/engagement
will only occur once with hub (40) moves within the cavity
(42). When the drive wheel (4) is released, it can be in-
serted back into a head rail towards the operating wheel
(12) and the magnets (50) help to snap the drive wheel
(4) back into its correct position. It is not necessary for
the back plate (8) to play any part in securing the unit
formed of the back plate (8) and drive wheel (4) to the
inside of the head rail.
[0075] In some embodiments, the features formed on
the drive wheel and the operating wheel for release of
attachment may be provided in an odd number. In other
words, there may be provided an odd number of drive
wheel attachments, such as the protrusions (20) and an
odd number of operating attachments such as the teeth
(18). This has an advantage that the attachments are
then never directly opposite each other due to their spac-
ing around the circumference of their respective wheels.
In this way, there are never forces opposite each other
to reduce the effectiveness of releasing the drive wheel.
[0076] Although arrangements are possible with only
two attachments on each of the drive wheel and the op-
erating wheel, in order to spread the effectiveness of at-
tachment around the circumference of the drive wheel

and the operating wheel and in order to provide a sub-
stantially equal releasing effectiveness at any rotational
orientation, there are preferably at least five attachments
on each of the drive wheel and the operating wheel.
[0077] In order to reduce the likelihood of the drive
wheel and associated components falling out of the head
rail, even without external forces on the looped member
(6), in some arrangements, the backing plate (8) may be
configured to be resiliently engaged within the architec-
tural opening covering. It may engage with any part of
the head rail (22), for instance the end cap (24). This may
be particularly advantageous where the looped member
(6) is heavy, for example where the blind is very large
and a lot of looped member length is needed to operate
it, thereby increasing the weight of the looped member.
Similarly, it may be advantageous where the looped
member is made of metal, thereby adding to its weight
and/or where a cord weight is looped onto the looped
member in order to keep it hanging straight down.
[0078] In Figures 8(a) and (b), there is illustrated an
example equivalent to that of Figures 3(a) and (b) where
the looped member exits from the bottom. This may be
used, for example, for a roman shade.
[0079] In this arrangement, the backing plate (8) resil-
iently engages with the end cap (24) on opposite respec-
tive sides. In the illustrated embodiment, backing plate
(8) is formed with respective protrusions (108) which are
engaged behind (above) ridges or protrusions (124) of
the housing formed by the backing plate (24). As illus-
trated in Figure 8(a), during normal use, the protrusions
(108) of the backing plate (8) are held resiliently in re-
cesses behind (above) the protrusions (124) of the end
cap (24). The corresponding respective components are
shaped such that, with sufficient force acting on the back-
ing plate (8) via the looped member (6) and drive wheel
(4), the walls of the end cap (24) flex outwardly so as to
allow the protrusions (108) of the backing plate (8) to
pass beyond the protrusions (124) of the end cap (24)
and so as to allow the backing plate (8), together with
the drive wheel (4) and looped member (6), out of the
head rail. The resilient interaction/engagement between
the backing plate (8) and head rail thus provides an initial
threshold. When a force acts on the looped member, that
force has to be greater than that initial threshold before
the sidewalls of the housing will flex away and allow the
backing plate to fall out of the head rail. The threshold
may be set to be greater than the weight of the looped
member (and a cord weight if provided).
[0080] Figures 9(a) and (b) illustrate an arrangement
equivalent to that of Figures 4(a) and(b) where the looped
member exits from a side face, for example at the front.
This may be useful in arrangements such as with vene-
tian blinds.
[0081] With this arrangement, as illustrated in Figure
9(b), the backing plate (8a, 8b) will tend to pivot sideways
out of the housing formed by the end cap (24a). Hence,
it is only necessary to provide resilient engagement on
one side, namely the upper side, of the backing plate (8a,

13 14 



EP 3 081 735 A2

9

5

10

15

20

25

30

35

40

45

50

55

8b).
[0082] As with the previous embodiment, a protrusion
(108) on the backing plate (8a, 8b) is held resiliently be-
hind a protrusion (124a). However, in the illustrated ar-
rangement, the protrusion (124a) may be provided as an
inherent part of the head rail itself. As illustrated, the
housing formed by the end cap (24a) forms an inner pe-
ripheral edge (124a). the protrusion (108a) of the backing
plate (8a,8b) is held behind that edge (124a) until the
initial threshold is exceeded where upon the walls of the
housing formed by the end cap (24a) may flex so as to
release the protrusion (108a) and backing plate (8a,8b)
as illustrated in Figure 9(b).
[0083] In the manner described above, the weight of
the looped member (and optionally the weight of a cord
weight on that looped member) is carried at least partially
by the housing of the head rail (optionally the end cap)
and not just by the central hub, conical cavity and mag-
nets. In this way, operation is greatly improved.

Claims

1. A drive unit for mounting to the head rail of an archi-
tectural opening covering, the drive unit including:

a drive wheel having an outer periphery config-
ured to receive and support an elongate portion
of a continuous looped member, the drive wheel
being configured to rotate about a first axis by
longitudinal translation of the continuous looped
member with rotation of the outer periphery
about the first axis;
an operating wheel configured to rotate about a
second axis and to rotate a winding core of the
architectural opening covering; and
an attachment arrangement configured to re-
leasably attach the drive wheel coaxially to the
operating wheel, and configured, when the drive
wheel is attached to the operating wheel, to
transfer rotation of the drive wheel to rotation of
the operating wheel.

2. A drive unit according to claim 1, wherein the attach-
ment arrangement is configured to transfer a circum-
ferential force in at least one of two opposite direc-
tions between the drive wheel and the operating
wheel about the coaxial first and second axes, and
configured to release the drive wheel from the oper-
ating wheel under a radial load when transferring
substantially no circumferential force.

3. A drive unit according to claim 1 or 2, wherein the
attachment arrangement includes a plurality of drive
wheel attachments on the drive wheel and a corre-
sponding plurality of operating attachments on the
operating wheel.

4. A drive unit according to claim 3, wherein each drive
wheel attachment includes a first feature configured
to engage with a second feature on an operating
attachment, and wherein optionally one or both of:

the first features extend both axially from the
drive wheel towards the operating wheel and cir-
cumferentially in a first direction with respect to
the drive wheel; and
the second features extend both axially from the
operating wheel towards the drive wheel and cir-
cumferentially in a second direction, opposite to
the first direction, with respect to the operating
wheel;

wherein, when the drive wheel is attached to the op-
erating wheel and transfers a circumferential force
in one direction, the first features extend behind the
second features and prevent the drive wheel sepa-
rating axially from the operating wheel.

5. A drive unit according to claim 3 or 4, wherein each
drive wheel attachment includes a third feature con-
figured to engage with a fourth feature on an oper-
ating attachment, and wherein optionally one or both
of:

the third features extend both axially from the
drive wheel towards the operating wheel and cir-
cumferentially in the second direction with re-
spect to the drive wheel; and
the fourth features extend both axially from the
operating wheel towards the drive wheel and cir-
cumferentially in the first direction with respect
to the operating wheel; and

wherein, when the drive wheel is attached to the
wheel member and transfers a circumferential force
in an opposite direction to said one direction, the
third features extend behind the fourth features and
prevent the drive wheel separating axially from the
operating wheel.

6. A drive unit according to any one of claims 3 to 5,
wherein the operating attachments of the operating
wheel extend radially and lateral edges of the oper-
ating attachments are angled so that the circumfer-
ential width of each operating attachment increases
from a side of the operating wheel away from the
drive wheel to a side of the operating wheel towards
the drive wheel.

7. A drive unit according to any one of claims 3 to 6,
wherein the drive wheel attachments of the drive
wheel extend radially and lateral edges of the drive
wheel attachments are angled so that the circumfer-
ential width of each drive wheel attachment increas-
es from a side of the drive wheel away from the op-
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erating wheel to a side of the drive wheel towards
the operating wheel.

8. A drive unit according to any one of claims 3 to 7,
wherein one or both of:

1) radially outer circumferential edges of the op-
erating wheel between respective operating at-
tachments; and
2) radially inner circumferential surfaces of the
drive wheel attachments extending against cor-
responding respective edges;

are inclined from a larger radius at the operating
wheel side to a smaller radius at the drive wheel side
so as to provide an axial force acting to separate the
drive wheel from the operating wheel in response to
a radial force on the drive wheel with respect to the
operating wheel.

9. A drive unit according to any preceding claim, where-
in the continuous looped member extends around
substantially half the outer periphery of the drive
wheel and extends away from the drive wheel at re-
spective diametric opposite sides of the drive wheel,
wherein attachment of the drive wheel to the oper-
ating wheel is released only when the continuous
looped member pulls the drive wheel on both dia-
metric sides simultaneously.

10. A drive unit according to any preceding claim, where-
in one of the drive wheel and the operating wheel
includes a hub having a truncated conical outer sur-
face configured to fit into a truncated conical cavity
provided in the other of the drive wheel and the op-
erating wheel, the hub and cavity being coaxial with
the first and second axes.

11. A drive unit according to any preceding claim, where-
in one or both of the drive wheel and the operating
wheel includes one or more magnets for attaching
the respective drive wheel or operating wheel to the
other of the drive wheel and operating wheel.

12. A drive unit according to any preceding claim further
including a continuous looped member having an
elongate portion received and supported by the outer
periphery of the drive wheel.

13. A drive unit according to any preceding claim, further
including a backing plate, wherein a side of the drive
wheel, opposite to a side for releasable attachment
to the operating wheel, is mounted to the backing
plate for rotation about the first axis, and the backing
plate, drive wheel and a continuous looped member
are provided as a unit for attachment and detach-
ment from the operating wheel and the head rail to
which the operating wheel is mounted.

14. A drive unit according to claim 13 wherein the back-
ing plate is configured to be resiliently engaged with-
in a head rail of an architectural opening covering,
may include at least one of a recess and a protrusion
configured to engage resiliently with the head rail,
and may include a protrusion configured to engage
with an inner peripheral edge of a housing of the
head rail.

15. An architectural opening covering including a drive
unit according to claim 14 including a housing con-
figured to resiliently engage with the backing plate,
and optionally including at least one of: a recess con-
figured to engage resiliently with a protrusion on the
backing plate; and a protrusion configured to engage
resiliently with a recess or protrusion on the backing
plate.
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