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(57) Abstract: The present invention
relates to a chain winder which has a
casing, a chain housed at least partially
within the casing and extension means
operable to cause the chain to extend
out from the casing and also to retract
back into the casing. The chain winder
also includes a clutch mechanism
which is operable to allow the chain to
be extended out from the casing, or re-
tracted back into the casing, without
operating the extension means.
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CHAIN WINDER FOR A WINDOW OR DOOR

FIELD OF THE INVENTION

The present invention relates to chain winders for windows or doors.

BACKGROUND

Electric chain winders are available in the marketplace and are used to open and
close windows, doors and the like. ,

Ex1stmg cham winders are complex and usually have a lot of movmg parts. A
problem with ex1st1ng electric chain winders is that extension and retraction of the
chain without an electrical connectlon, for example durmg installation, requires the
casing to be opened and components to be removed such that the chain can be
manually manipulated. -~ Such disassémbly may potentially lead to incorrect
reassembly and/or faulty operation of the electric chain winder once it is reassembled. '

Another problem with existing electric chain winders is that the length of chain
extension is determined by the length of the chain that comes with the chain winder,
as the end link is usually differently shaped to retain the end of the chain in the casing.
If adjustment of the extension amount is réquired, the casing may need to be opened
and the chain shortened or extended by removing or adding additional chain-links.
This increases the complexity of installation.

A fuﬁher problem with existing chain winders and electric chain winders relates
to the length of chain which the casing can house. This generally depends on the size
of the casing. Chains usually follow a path that allows the chain to curl upon itself. To
allow a chain to curl upon itself more than once requires large radii in the chain
guides to prevent the chain from jamming or loéking up, and such large radii
necessitates the use of larger casings.

It is an aim of the invention to overcome or ameliorate one or more of the
disadvantages or problems descri_bed above, or to at least provide the consumer with a
useful or commercial choice.

- It will be clearly understood that any reference herein to background material or
information, or to a prior publication, does not constitute an admission that any
material, information or publication forms part of the common general knowledge in -
the art, or is otherwise admissible .prior art, whether in Australia or in any other

country.

PCT/AU2012/000260
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DESCRIPTION OF THE INVENTION

In one aspect, the present inventioh proQides a chain winder having a casing, a
chain housed at least partially within the casing, extension means for causing the
chain to extend out from the casing and \alsd to retract back into the casing, and a
clﬁtch mechanism that can allow the chain to be extended out from the casing, or
retracted back into the casing, without operating the extension means. In the case of
electric chain winders, the extension means may comprise an electric motor or other
electrically dperated means for extending and retracting the chain.

Preferably the clutch mechanism may be operable (i.e. to allow the _chéin to be
extended out from the casing or retracted back into the casing without operating the
extension means) from the outside of the casing. This may enable the chain to be
extended or retracted without operating the extension means ev'en' when the chain -
winder is fully assembled (i.e. without requiring any disassembly). This may be
panicﬁlarly useful during instaﬂation etc when it may not be possible to operate the
extension means (e.g. due to the lack of a connected electrical supply etc).

| In another aspect, the present invention provides a chain winder having any one,
or any combination of two or more, of the various features or aspects discussed
below.

In another aspect, the present invention provides a mechanical clutch for use in a
chain winder, the mechanical clutch comprising: a drive member; a driven member; a |
clutch member mounted for movement (e.g. linear movement) between a first position
and a second position relative to the driven member; and a biasing member to bias the

clutch member into the first position; wherein, in the first position the clutch member

is operatively engaged with the drive member and the driven member such that

rotation of either of the drive member or the driven member causes rotation of the
other of the respectiVe drive or driven member, and in the second ‘position the clutch
member is operatively disengaged from the drive member and/or the driven member
against the bias of the biasing member such that rotation of either of the drive member
or the driven member does not cause substantial rotation of the other of the respective
drive or driven member. |

In another aspect, the present invention provides a mechanical clutch for use in a
chain winder, the mechanical clutch comprising: a drive member; a driven member

which is operatively associated with a chain of the chain winder such that rotation of

PCT/AU2012/000260
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the driven member in a first direction causes extension of the chain relative to .the
chain winder and rotation of the driven member in a second direction causes retraction
of the chain relative to the chain winder; a clutch member mounted for moyement

(e.g. linear movement) between a first positioﬁ and a second position relative to the
driven’ member; and a biasing member to bias the clutch member into the first
position; wherein, in the first position the clutch member is operatively engaged with
the drive member and the driven member such that rotation of either of the drive
member or the driven member causes rotation of the other of the respective drive or
driven member, and in the second position the clutch member is operatively
disengaged from the drive member and/or the driven member against the bias of the
biasing member such that rotation of either of the drive member or the driven member
does not cause substantial rotation of the other of the respective drive or drlven
member. o

Typically the mechanical clutch is used in a; chain winder such that a chain
which is operatively associated with the driven member can be extended and/or
‘retracted relative to the chain winder under drive transmitted from the drive member,
emd such that the drive member and driven member can be disengaged such that the -

- chain can be extended and/or retracted relative to the chain winder without requiring
rotation of the drive member. The drive member may, for example, be operatively
associated with a handle and/or motor (e.g. an electric motor) which may‘ not be able
to be rotated and/or operated during installation.

In one embodiment, the drive member may be rotatably mounted relative to a
casing. Normally the drive member is rotatably mounted on a bushing. However,
other means to achieve the same results are envisaged including the use of bearings,

| surface coatings, surface finishes and/or the like. The drive member may be rotatably
mounted to other components of an electronic drive chain winder.

The drive member is typically operatively associated with the chain winder's
extension means. For example, in electric chain winders the extension means may be
an electric motor such that operation of the motor causes rotation of the drive
member. |

Typically, the drive member will be substantially circular when v1ewed from the
top. The drive member will normally be annular in shape.

The drive member may have gear teeth or the like to enable it to be driven. The

drive member may be driven by a gear that is operatively associated with an electric
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motor (in the caee of an electric chain winder) or operatively associated with a handle
(in a non-electric handle-operated chain winder). Alternatively, the drive member may
be belt, pulley or friction driven. |

- If the drive member has teeth or the like, a collar may be associated with the
teeth such that gears or the like driving the drive member are kept in engagement with
the drive member. '

The driife xﬁember may have at least one wall defining an aperture such that a

- clutch member may at least pass partially into and/or through the.drive‘rhember .
Normally the at least one wall defining the aperture comprlses features that are
adapted to engage w1th the clutch member.

Typically the dnve member will comprise a hollow area defined by the at least
one wall such that when the clutch mernber is in the second position, the features that

- are adapted to engage with the clutch member in the first position do not engage with
the clutch member. Preferably the hollow area will be part of the aperture. The at least
one wall defining the hollow area may be adapted to engage with a bushing, bearing,

~casing, component or the like such that the drive member is rotatably mounted
relative to the casing. |

Alternatively the drive member may be provided with other features to achieve
the same reéult, including the use of bearing sﬁrfaces, guides, pivots, seats, grooves,
rims, shoulders, lips and/or the like. No particular limitation should be placea on the
invention by the type of feature(s) used to rotatebly mount the drive member relative
to the casing. o _

Preferably the upper portion of the drive member includes or is a collar. The
collar is normally adapted to partially define the aperture. The collar may be adapted
to eﬁgage with the driven member énd/or components of the chain winder such that
the drive member is rotatably mounted rela_tive to the casing. Preferably the collar is
adapted to abut the clﬁtch member in the ﬁrst‘ aﬁd/or \,secdnd position.

In some embodiments, the drive member may have two portions, namely an
upper_ and lower portion. The lower portion may be gener‘ally' cylindrical. The upper
portion may also be generally cylindrical and preferably of a smailer dimension than
the lower portion. Preferably, the upper and lower portions will be coaxial.

Normally, there will be a connecting p'o‘rtion between the upper and lower

portion. The connecting portion may have an angled wall.
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There may be a bore or aperture extending through the upper portibn and the

‘bore may extend either into or completely through the lower portion. The bore may be

a closed bore at the bottom of the lower portion. ‘
Typicélly, the lower portion will have a planar lower, preferably circular face. If
there is a bore completely through the lower portion, this face will be annular. .
“An engagement portion is provided circumferentially on the lower portion in
order to engage a drive of the chain winder's extension means (e.g. an electric motor |
or similar). The engagement portion may include one or more teeth or similar
engagemént mechanisrns. The teeth or engagement mechanisms may have any shape
or configuration. |

The engagement mechanism or teeth may be provided around the entire

~ circumference of the lower portion. The engagement mechanism or teeth may also be

shaped to engage the drive in both directions. According to a preferred embodiment,
the engagement pbrtion may be prdvided as an exterior collar portion about the
periphery of the lower portion.

_The bore in the drive member will preferably be substantially circular in cross-
sectional shape. The bore may have differenlt cross-sectional shapes over its length. |

A preferred conﬁguration is one in which the bore has one or more engagement
portions defined in or by side walls of the bore in an upper porﬁon (this may cbinéide
with the upper portion of the drive member). ,

The one or more engagement portions may be defined by, or at least partially by,
a portion of decreased dimension when compared with a lower portion of the bore
(which may coincide with the lower portion of the drive member). That is, an upper
portion of the bore may have at least a section of smaller dimension compared to a
lower portion of the bore_; | ‘

The one or more engagement pdrtions provided in the bore may be provided as
one or more teeth, crenellations or similar engagement portions in an upper portion of -
the bore. The one or more engagement portions may also be provided as a senes of
splines and depressmns in or on the side wall of the bore. The splines and depresswns |

may extend a uniform distance downwardly into the bore in order to form a lower -

circumferential limit of the engagement portion.

The bore below this lower circumferential limit is preferably of increased -

dimension, typically api)roximately equal to the dimension of the engagémént portion

" between the depressions.

PCT/AU2012/000260
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Therefore, in many embodiments, an uppermost portion of the bore will be
continuous and of one dimension, the engagement portion of alternating splines and
depressions in which the splines are the same dimension as the uppermost portion and
the depres'sions' are of a second dimension is located below the uppeﬁnost portion and
defined by a lower circumferential limit, and below that is a lower bore p‘ortion which
is of the second dimension which is the dimension of the depressions in the
engégement portion. |

The provision of the bore in sections as outlined above may act to guide the
clutch member during rotation as well as during the linear movement of engagement
and disengagement. Of course there will preferably be sufficient tolerance in the
dimensions to allow movement but to limit the chance of slippage. _

Preferably, -engagement portions will be provided about the internal
circumference of the bore in order to spread the load over the drive member and a
clutch member. ' ’

In another embodiment the clutch member may be mounted for linear movement
relative to the driven member. Alternatively, the clutch member may be mounted for
linear movement relative to the drive member, axis of rotation of the drivé member
and/or axis of rotation of the driven member. |

Typically, the clutch member will be substanﬁally circular when viewed from
the top. However, it is envisaged that the clutch member may be of any suitable
shape. No particular limitation should be placed on the invention by the shape of the
clutch member. | .

, The clutch member may be provided with features that ,aré adapted to engage
with corresporiding features on the drive member when the clutch member is in the
first position. However, in the second position, the features of the clutch member
which are adapted to engage with drive member when in the first position (and the
corresponding features on the drive member) are not engaged as they are no longer
aligned. Preferably the clutch member will have splines that engage with splines on

- the drive member. Alternatively other mechanisms for engagement may be provided.
For example, the clutch member may be shaped to engage with a corresponding shape
on the drive member. | |

The clutch member may be provided with features that are adapted to engage
with corresponding features on the driven member at least when the clutch member is

in the first position. Typically the clutch member is provided with features that are
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adapted to engage with corresponding features on the driven member in the first
position and the second position. Preferably the clutch member will have splines that

engage with splines on the driven member. Alternatively the clutch member may be

shaped to engage with a corresponding shape on the driven member.

.. The clutch member may be stepped from a larger width to a smaller width such

that in the second position the smaller width section of the clutch member does not

engage with engaging features on the drive member.

The features, splines or the like on the clutch, drive member and/or driven
member may be shaped such that excess force in one direction causes movement of
the clutch member into the second position. This may be achieved for example by
ramp shaped splines, angled features or the like, where an excess force between the
ramp shaped splines, angled features or the like will bias the clutch member into the
second positidn against the force exerted on the clutch member by the biasing
member. |

The clutch member may comprisé a land area such that when the clutch member
is in the second position there is no operative engagement between the clutch member
and the drive member. The clutch member may additionally include a land area such
that when the clutch member is in the second positiori there is no operative
engagement between the clutch member and the driven member. Land areas typically
provide smooth areas that do not opératively engage with engagement features of the
drive and/or driven members. _

The clutch member may comprise a slot, aperture, engageable feature or the like
such that a tool can move the clutch member to the second position.

‘The clutch member is preferably accessible by a tool through at least one
aperture provided in the casing of the chain winder. Typically, the casing will have a
base, a cover van‘d at least one side. The at least one aperture may be provided in the
base, the cover of at least one side. Ina prefefred embodiment, the casing will have an
apérture in the base and an aperture in the cover such- that the clutch member is
accessible by a tool through the'apertu’re in the base and/or the aperture in the cover.
Such an arrangement provides access to the clutch member by a tool if the chain
winder .is inverted. Preferably the chain winder is adapted to be inverted and/or
installed in an inverted position. |

Alternatively, other mechanisms forv disengaging the clutch may ,be.provided.. _

For example, the clutch member may be or include magnetic material such that when

PCT/AU2012/000260
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a magnet is placed near the clutch member, the clutch member is biased into the
second position. | _ |
The clutch member will typically be mounted coaxially with both the drive
member and the driven member. The clutch mémber is typically rotatable about this
axis but is also capablé of linear movemeﬁt in an axial direction.
Overall, the clutch member may have é generally cylindrical shape albeit with
poftions of different cross-sectional dimensions. The clutch member may have a
lower portion and an upper portion separatéd by a body portic')nT The body portion -

may have a common dimension to portions of the lower portion (depressions) and to

, portiéns of the other member (splines).

The lower portion will typically include one or more engagement portions on an
outer surface. The engagement portions may include one or more splines, teeth,

crenellations or other similar engagement portions normally separated by depressions.

The engagement portions ‘may be provided circumferentially. The engagement

portions may be of any shape or configuration. _

The preferred depressions or slots (which alternate with splines) may be of
suitable dimension to ensure that the lower portions of the depressions are at the same
dimension as the body of the clutch member.

The splines and depressions may be rectilinear in ‘shape. Preferably, the outer
limit of the splines is uniform circumferentially.

The upper portion may also include one or more engagement portic;ns on an
outer surface. The engagement portions may include one of more splines, teeth,
crenellations or other similar engagement portions normally separated by depréssibns.
The engagement portions may be provided circumferentially. The engagement
portions may be of any shape or conﬁgil_ration. |

The splines (which alternate with depressions or slots) are typically of suitable
dimension to ensure that the outer portions of the splines are at the same dimension as
the body of the clutch member. |

. The splines and depressions may be rectilinear in shape. Preferably, the inner
limit of the depressions is uniform circumferentially.

Preferably, the lower limit of the depreSsions of the upper portion of the clutch

- member is spaced from the upper limit of the spline's on the lower portion of the

clutch member with the body in between. The body typically has nd depressions or

splines.
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In one embodiment, the biasing member may be a spring, magnet, resilient
material and/or the like. Normally the biasing member is a compression spring. The
biasing member _typiéally biases the clutch member into operative engagement with at
least the drive member. The biasing member normally provides a biasing force
between the clutch member and the casing. However, other means to achieve the same
results are envisaged including providing a‘biasing force between the clutch member
and the drive member or a biasing force between the clutch member and the driven
member. ,

The biasing member will rjormally be located in a lower portion of the closed
bore in the drive member. Typically, the lower portion of the bore will therefore
constrain the biasing member in order to prevent, or at least limit, any deformation of

" the biasing member. Normélly, the biasihg member will abide by the closed end of the
bore in the drive member ahd an underside or end surface of the clutch member.

The driven member may be rotatably mounted relative to the casing. Preferably
the driven member is rotatably mounted on a bushing. However, other means to
achieve the same results are envisaged including the use of bearings, surface coatings, _
surface finishes and/or the like. The driven member may be rotatably rhountéd to‘
other components of a chain winder. Normally the driven member is rotatably
mounted between a chain guide and the casing. | |

‘Typically, the driven member will be substantially circular when viewed from
the top. There may be circumfefentially extending engagement portions provided on
the driven rhember normally‘in an annular or ring conﬁguration.j The engagement .
portions ma}" include teeth or similar sufficient to engage a chain (normally théée will
be received between the pins which connect the links of the chain together). The
driven member preferably has a substantially tubular body with a bore entirely
therethrough. This will typically be configured as a collér portion above and a collar

| portion below the circumferentially extendiné ring of engagement portions.

Preferably, the bore will be provided with engagement portions in the preferred
form of alternating splines and depressions. It is preferred that the splines and
depressioné are rectilinear but any shape which performs the function cén bé used.

The engagement portions provided will preferably engage with the éngagement

portions provided on an upper portion of the clutch member. According to a preferred

~ embodiment, the engagement portions provided in the bore of the driven member are

not capable of disengagement from the engagement portions on an upper portion of -
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the clutch member while the clutch is assembled re\gardless of the degree of axial
movement of the clutch member. That is, the clutch member is pfeferably constantly
engaged with the driven member. '

The depression/movement of the clutch member relative to the driven member
will also typically be guided by the cofresponding engagement portions of the ‘upper'_ :

portion of the clutch member and the engagement portions provided in the bore of the

10

15

20

25

30

driven member. It is preferred that any movement is limited to axial movement

_ without relative rotation.

Normally the driven member will have teeth or the like to operatively engage
with a chain. Preferably the driven member is a sprocket which engages with a chain
to. drive the chain out of and into the casing upon forward and backward rotation of
the sprocket. Alternatively, the driven member may be a gear or the like that is
operatively associated with a sprocket or the like to cause movement of a chain.

The driven member is preferably engaged with the clutch member when the_
clutch member is in the first position and when the clutch member is in the second
position. »

The components of the mechanical clutch ‘are normally made of a suitable
metallic material. Altematively the components may be made from an alloy, plastic,
polymer, ceramic, composite and/or any material according to a suitable materials
selection chart.

In another aspect, the present invention provides a chain with at least one
removable chain limiter plug for use in a chain winder, the chain comprising a
plurality of chain-links, each wifh a pair of substantially parallel chain-link plates and

- connection pins to attach each chaiﬁ link to an adjacent chain-link, at least one chain--
link having at least one shaped opening, each chain limiter plug incliiding an enlarged

head and a body extending from the head, the body being ins‘ertablg through at least
one shaped opening, wherein each shaped opening is adapted to receive the body of a
chain limiter plug and allow the body to be secured therein. '

In one embodiment, each chain limiter plug may further include at least one
extension portion .extending laterally from the body, and wherein in use, the chain
limiter plug is removeably insertable into at least one shabed opening in at least one of
the chain-links of the chain at a poéition to define an effective length of chain and is

' rbtatable between a first position in which the at least one extension portion engages

with the periphery of the shaped opening to be retained therein and in-the second
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position the at léast one extension portion is disengaged from the periphery of the
shaped opening allow'iﬁg removal of the chain limiter plug.

The chain-link plates may be substantially planar. Each plate will also typically

* be unitary. It is preferred that the chain-link plates will each be substantiaily kidney
shaped with a planar spine portion and a pair of lobes, one at eithér end: There will
preferably be a pair 6f openings in each chain-link plate to accept pins or similar their
through. These openings will typically be located one in each lobe of the chain-link

 plate. | ' -

Each chain-link plate will preferably include at least one shaped opening therein.
The at least one shaped opening will typically be provided approximately halfway
along the length of the plate. _

The may often be only a single shaped opening in each chain-link plate.
Normally, when the chain is assemble_:d, each link will be forméd from a pair of
aligned chain-link plates and the shaped opening in each respective link will align
with one another. _

Each shaped bpening may have a number of portions. Typically, there will be a
main or central opening which will normally bé substantially circular. This main or
central opening will also be substantially similar in cross;sectional dimension to be
cross-sectional dimension of the body of the chain limiter plug described below.

Each sﬁaped opening will also preferably have at least a pair of apsidal
openings, tybically offset from one another. There may be at least one larger apsidal
opening and at least one smaller ap_sida] opening which communicate with tile main or
central opening. Preferably, the apsidal openings will be formed as paﬁ of the main or
central 6pening and the periphery of the shaped opening will be continuous.

In some embodiments, there will be two pairs of apsidal openings, with the
respective pairs offset from one another, but with the openings in each pair being
substantially opposite one another on either side of the main or central opening.

The apsidal openings are preferably sized to either allow passage of the at least
one extension portion (larger apsidal opéning) when aligned, or to engage the at least
one exteﬁsion portion when the chain limiter plug is rotated to align the at least one
extension portion with the smaller apsidal opening.

The engagement between the chain limiter plug and the opening will preferably
be a frictional engagement and will normally involve a very small deformation of the

~ periphery of the opening and/or the extension portion. Further, either the periphery of



10

15

20

25

30

WO 2012/122596 PCT/AU2012/000260

12

the opening and/or the extension portion will be deformed during movement of the
chain limiter plug between the first position and the second position.
~ The inventors recogniséd that the chain limiter plug may function if no smaller

apsidal opening is provided, that is that the extension portion but the periphery of the

- shaped opening adjacént the largef apsidal opening, but the provision of the smaller

apsidal opening gives a positive engagement with feedback to the user, of tHe
engagement. . ‘

It is preferred that the same shaped opening is prbvided on each and every
chain-link plate: _ _

The chain-link plates will normally have features such as tabs that operatively
engage with similar feature on adjacent chain-link plates to prevent the chain from.
substantial bending in one direction. The tabs préfer‘ably extend from each link plate
from the planar spine along the length of the link plate approximately the same length
as the distance between the centres of the pin openings in the link plate (the chaih-link
pitch). The tab may be planar in cross-section but more preferred is an arcuate cross-
section such that a free edge of the tab will be in a different plane to the remainder of

the link plate. In this way, alternating links can have link plates which are flipped in

. relation to one another to allow portioris of the tabs to abut one another to prevent

unwanted bending of the chain in one direction.

When the chain-link plates are formed into a chain, the increments between
shaped dpénings therein may be substanﬁally equal to the chain-link pitch.
Alternatively, the chain-link plates may contain more than one aperture fbr the chain
limifer, plug such that when the chain-link plates are formed into a chain, the
increments between apertures may be substantially less than the chain-link pitch.

In one émbodiment, the head of the chain limiter plug is typically. formed
integrally with or engages with thé body of the chain limiter plug. The head will
preferably be larger in cross-section than the body of the plug in order to limit
movement into the shaped ope_ning. The head may also stand proud of the link plate
in order to engage with othér components of the mechanism. |

Typically, the head may | be any suitable shape but preferably will be
substantially circular when viewed from the top. According to a prcfefred'

~embodiment, the head is provided with a slot, aperture, engageable feature and/or fhe
like such that a tool can rotate the chain limiter plug and/or move the chain limitef

‘plug. The head is preferably accessible by a tool through an aperture in the casing ofa
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chain winder, such that chain limiter plugs may-be inserted and/or removed from a
chain without openmg the casmg The plug may have an engagement means provided
in assomatlon with the head and/or slot etc in order that the plug can be temporarily
attached to the tool for removal and/or insertion from the casing and/or chain.

In another embodiment, the body of the chain limiter plug may be elongate in

. order to extend into or through both chain-link plates in a link or alternatively, the

body may only extend into or through the shaped opening in one chain-link plate of a
link. | |

Preferably the body is substantlally cylmdrrcal However, other shapes to
achieve the same results are envisaged. The body normally has a head at one end of
the body and a tip or free end at an opposed end.

At least one extension is prov.ided on the plug, normally on the body and
accordlng to a preferred embodiment, at least one pair of extensions is typically
provided. Each of the pair are preferably offset from one another about the
circumference of the plug. Normally, each extension in a pair is substantially opposite
the other. '

For an elongatechain limiter plug designed to extend through both plates in a

link, it is preferred that two pairs of extensions are provided, one pair adjacent to the

“head of the plug (the upper pair) and a second pair at, but preferably spaced from the

free end of the body of the plug (the lower pair). Preferably, each extension in the
upper pair may be an elongate ridge extending partially over the length of the body.

Normally, each extension in the lower pair will be a discrete extension or knob

extension. Where provided, the knob extensions may be of greater dimension that the
‘ smaller apsidal openmgs in the periphery of the shaped opening and may be located
such that they pass the opening entirely through the larger apsidal openings (rather

than being aligned in the opening) and abut a surface of the link plate wkien in the first
position. . |
Any portion of the chain limiter plug may be adapted to operatively engage with
a microswitch. For example, the chain limiter plug may engage with a microswitch, a
leaf spring which is deformable as the limiter plug passes and which engages with a
microswitch or the like. Usually, the free end of the chain limited plug will be used
for this purpose with the microswitch located in an appropriate position within the

housing of the chain winder to allow engagement. Al"tematively,b the head of the
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incremental chain limiter plug may be adapted to operatively engage with a
microswitch. '

7 In one embodiment, the incremental chain limiter plug may also be used in a
manual chain wi_ndér. If the incremental chain limiter is used in a manual chain
winder, a stop may be provided in the chain winder to retain the incremental chain
limiter within the chain winder. The stop may be adapted to engage with the tip c;f the
body and/or the head of the incremental chain limiter plug. '

In another embodiment, more than one incremental chain limiter plug may be
used with a chain to enable incremental extension or retraction of the chain. For
example a chain with two chain limiter plugs may extend to a half open position,

defined by the first limiter plug activating a microswitch, the chain may also extend to

-a fully open position defined by a second limiter plug activating the microswitch.

In one embodiment, the incrementa_l chain limiter plug may be removeably
inserted into at least one shaped opening in at least one of the chain-links of the chain.
In this embodiment, the incremental chain limiter plug typlcally does not have to be
secured to the chain in use.

The incremental chain limiter plug is normally rhade of a suitable plastic
material. Alternatively the incremental chain limiter plug may be made from an a‘.llo.y'2
metallic, polynier, ceramic, composite and/or any material according to a suitable
materials selection chart. _

~ In a further aspect, the present invention provides a chain guide for a chain
winder, the chain guide defining a chain guide path along which a chain moves during
extension and retraction, the chain guide path having at least two substantially parallel
linear sections. | |
‘The chain guide path may be or include a chain guide track.

The chain guide path may have a coiled or sinuous shape with at least three
substantially parallel linear sections and at least two curved sections linking the
substantially parallel linear sections. Preferably the chain guide.path has three
substantially parallel sections and three curved sections. |

At least one of the curved sections may turn through substantially 180 degrees.

'Preferably, at least one of the curved portions may be adapted to accommodate no

more than three chain-links at any one time (this may be referred to as a small radius

bend or a small radius curved section).

PCT/AU2012/000260



10

15

20 -

25

30

WO 2012/122596 PCT/AU2012/000260

15

The chain guide path preferably turns through at least 360 degrees. In some
embodiments, the chain guide path may turn through more than 430 degrees, often
around 45‘0 degrees. ' '

The chain guide typically guides the chain when the chain is extrécted_ and/or
retracted. Normally, the chain guide comprises at least one track component located
within the casing and defining the chain pa_th. The at least one track component may
-be a plastic moulded component that inserts into a casing of a chain winder.

| Alternatively, or as well as the moulded insert component, at least one track
component may be formed integrally with or engages with the casing of the chain
winder.

- If the at least one track componeht is inserted into a casing for a chain' winder,
the at least one track component may be mounted on raiser pads. Additionally, the at
least one track component may be secured by bosses restricting any lateral movement.

A pair of track components may be provided, one in either casing portion and
which together define a chain guide. path there between in a space in the casing (e.g.

. when the portions of the casing are brought together). The portions on the track
compqne'nts may Be substantially identical iﬁ order to be able to guide the chain at the
upper and lower sides of the chain. Preferably such an arrangement will assist in
guiding the chain if the chain winder is in an inverted position. It will be understood
that certain parts of the at least one track component may only be provided on one of
the upper or lower sides of the chain, for example, a wall member and/or the like.

The chain guide may comprise at least one outer wall defining the outer side
(relative to the curved sections) of the chain guide path to guide the chain when the
chain is extracted and/or retracted. Typically the chain guide also comprises an inner
wall defining the inner side (relative to the curved sections) of the chain guide path to

~ guide the chain when the chain is extracted and/or retracted. If the chain guide
comprises at least one outer wall,_e wall of the casing may be adapted to be used as at
least one of the at least one outer walls. |

In another embodiment, a guide rib may be located between at least two of the at
least three substantially parallel sections of the chain guide path. The guide rib may be

 located between at least two substantially parallel séctions ofithe chain guide path that
are connected by a small radius curved section. The nb may prevent the chain from
jamming in the chain guide path when the chain bends back on itself around a small

radius bend by causing successive chain-links to rotate relative to each other in the
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small radius curved section. The rib may be formed with or engage with the chain
guide. The rib may be part of an inner wall. A

Normally the guide rib extends parallel to and between the two parallel linear
portions of the guide track which are linked by thé small radius bend The guide rib
preferably has a free end located at or adjacent the small radius bend.

The guide rib will typically abut the chain as the chain is extended and retracted

to guide the chain about the small radius bend and to prevent the.' links jamming

against themselves or the outer wall, Typically, the free end of the guide rib will abut

the chain links aléng their length (often in the area of a depression in the kidney

shaped links) in order to force the links outwardly and to prevent jamming of the

links. Preferably the rib will include an énlarged bump or protrusion towards the free
end of the rib guide to force the links of the chain outwardly and to prevent Jamming
of the links. Additionally, the inner wall may include an enlarged bump or protrusion
towards the entry of any of the curved sections to force the links outwardly a‘nd to
prevent jamming of the links in the respective curved sections.

In one embodiment, a second chain guide component may be provided in the

casing to guide the top of the chain. The second chain guide component may be

- formed with or engage with the casing of the chain winder. The second chain guide

component may be cast as part of the inside of the casing. The second chain guide
component typically defines a path that correspbnds to the chain guide path.
Preferably the at least one component and the second chain guide component are

adapted to sandwich the chain from the bottom and top respectively. If a second chain

- guide component is provided, only dn_e rib may. be provided on either the at least one

component or the second chain guide component. Alternatively, if a second chain
guide componé_nt is provided, a second rib may also be provided. Such a second rib
inay be formed with or engage with the second chain guide component, and may
guide the chain from the top.

In another erhbodiment the chain guide path may be provided with at least one
shoulder. The at least one shoulder may at least partially support the chain, preferably

the chain link plates rather than the pins connectmg the links or the chain limiter plug

which may be received in a depression in the path. Typically, the chain guide path is

provided with two shoulders, one on either lateral side of the pins connecting the
links.- Normally, if the chain guide is provided with two shoulders, one of the two

shoulders is provided towards the outer side of the chain guide path and the respective
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other of the two shoulders is provided towards the inner side of the chain guide path.
Preferably, ai least one shoulder is at, or descends to, a lower level in at least one of
the curved sections of the chain guide path compared to the height of the shoulder in
parallel linear sections of the chain guide bath. Typically, a lower level shoulder ina
curved section will assist the chain in bending around the curved section without
jamming or locking up. The second chain guide component may also be provided

with corresponding shoulders which will act in the same way when the chain winder

. is inverted.

For the avoidance of doubt, the present invention may be considered to provide -
a chain winder which comprises at least one of a mechanical clutch, an incremental
chain l>im‘iter plug and/or a chain guide as described herein.Throughout this
specification, referenee to a chain winder may also be a reference to an electronic

drive chain winder.

BRIEF DESCRIPTION OF THE DRAWINGS
One or more preferred embodiments of the invention will now be described, by
way of example only, with reference to the accompanying drawings in which:

Figure 1 is an isometric view of an electronic drive chain winder.

Figure 2 is an exploded view of fhe electronic drive chain winder in figure 1.

Figure 3 is an isometric view of a mechanical clutch.

Figure 4 is an exploded view of the mechanical clutch in figure 3.

Figure 5 is another isometric view of the mechanical clutch.

Figure 6 is an isometric view of part of an incrementel cﬁain limiting
assembly. | ' . |
' Figure 7 is another view of part of an incremental chain limiting assembly.

Figure 8 is a detailed view of a chain limiter plug in an unlocked position.

Fi_gure 9isa detailed view of the chain limiter plug in a locked position.

Figﬁre' 10 is another detailed view of the chain limiter plug in the unlocked
position. N

Figure 11 is another detailed view of the chain limiter plug in the locked

- Figure 12 is a sectioned view of, inter alia, a chain guide.
Figure 13 is a top view of a chain guide. '

Figure 13b is a detailed view of part of the chain guide in figure 13.
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Figure 14 is é top view ofachainina chain guide.
Figure 15 is a top view of a chain in a chain guide without a rib.
Figure 16 is another detailed view of part of the chain guide in figure 13.

Figure 17 is a sectioned view of thé part of the chain guide in figure 16.

DETAILED DESCRIPTION OF THE DRAWINGS
With reference to Figure 1, there is shown ‘an isometric view of an electronic
drive chain winder 10. A bracket 12 attaches at one end to a chain (not shown) and at
another end to a window, door or the like (not shown).

With reference to Figure 2, there is shown an exploded view of an electronic

'drive chain winder 10 in accordance with an embodiment of the present invention.

This view best shows most of the individual components. A base 14 and a cover 16

“act as a housing for the electronic drive chain winder 10. Screws 52 fasten the cover

16 to the base 14. Mounting sjcrews (not Shown) mount the electronic drive chain
winder 10 to a frame or the like (not shown). The mounting screws (not shown) are
inserted through apertures 56 in the cover 16 and through corresponding apertures
(not shown) in the base 14. A m\otor 24 is mounted to a motor mount plate 26 by
screws 50. The motor mount plate 26 is held in position between the Base 14 and the
cover 16. A worm screw 28 is attached to the mofor 24. The worm screw 28 is bushed

on a bushing 41. The worm screw 28 drives a compound gear 30 which is mounted on

~ a bushing 42 to the base 14. The compound gear 30 is also mounted on a bushing 43

to the cover 16. The compound gear 30 drives a middle gear 32 which is mounted on
a bushing 44 to the base 14. The middle gear drives a drive member in the form of a
main gear 34 which is mounted on a bushing 46. A clutch member in the form of a
clutch gear 36 is mounted within the main gear 34 and is biased into a first position by -
a biasing member in the form of a spring (not shown) such that male ‘splines onthe
lower parf of thg clutch gear 36 engage with female splines on the main gear 34. It
will be appreciated from this that, when the clutch gear 36 is depressed into a second

position against the biasing force of the spring (not shown), the male and female

- splines of the clutch gear 36 and main gear 34 respectively will no longer engage with

one another. A driven member in the form of a sprocket 38 is mounted on the clutch

. gear 36 shch that male splines on the upper pan of the clutch gear 36 engage with

female splines in the sprocket 38. It will be appreciated that the male and female

splines of the upper part of the clutch gear 36 and sprocket 38 respectively will
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engage with one another when the clutch gear is in the first position and thé second
position. A bushing 40 mounts the sprocket 38 to the cover 16. A chain guide 20 is
mounfed in the base 14 such that the clutch gear 36 projects through an aperture 21 in
the chain guide 20. A PCB (printed circuit board) 22 is mounted in the base 14 and
controls the motor 24. A microswitch 23 is attached to fhe PCB 22. The PCB 22 and
_ the microswitch 23 are mounted.iﬁ the base 14 before the chain guide 20 i1s mounted
‘i the base 14. The microswitch 23 is adapted to detect a chain limiter plug (not
shown). The cover 16 has an. aperture 15 such that clutch gear 36 may be accessed by
a tool or thé like (not shown). The cover 16 has an aperture 17 are such that a chain
limiter plug (not shown) may be inserted into and/or retrieved from a chain (not
shown). The base 14 has an aperture 19. such that the PCB 22 may be accessed once
the components of the electronic drive chain winder 10 have been installed. A cover
18 is adapted to cover the aperture 19. The aperture 19 and cover 18 enable a control
cable (not shown) to be connected to the PCB 22 in a number of different ways (for
example though the bottom of the cover 18; through the éide of the cover 18, between

the base 14 and cover 18 and/or the like). A motor cable 27 connects the motor 24 to

the PCB 22. A cover 25 covers the back of the motor 24 where the motor cable 27

connects to the motor 24 to protect the connection. »

With reference to Figures 3-5, there is shown a mechanical clutch 33 as
described above with reference to figure 2. In figure 5, the main gear 34 has been
depicted as transparent to better illustrate the intér_action between the clutch gear 36
and the main gear 34. As can be seen in figure 5, when the clutch gear 36 is depréssed
against the biasing force of the spring (not shown) into the second position, the male
splines of the clutch gear 36 do not engage with the female splines of the main gear
34. In this position, rotation of either of the main gear 34 or the sprocket 38 does not
cause rotation of the other. '

With reference to Figures 6-11, there is shown an incremental chain limiting
assg:mbly. A chain assembly 60 comprises outer chain-link plates 72 and inner chain-
link plates 73 held together by stepped plate pins 80. It will be appreciated that an
acfual chain assembly will have more outer chain-link plates 72, inner chain-link
plates and stepped plate pins 80 than are depicted in figures 6-11. The outer chain-link
plates 72 can be used as either an upper outer or lower outer chain-link plate,
depending on the orientation of the chain-link plate. The inner chain-link plates 73

can be used as either an upper inner or lower inner chain-link plate, depending on the
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orientation of the chain-link plate. Each chain-link plate 72 and inner chain-link plate
73 has a shaped opening in the form of an aperture 74. The apertures 74 have further

apsidal openings in the form of. grooves 76 and small deforrhatioh of the periphery in

~ the form of notches 78 which will be explained in greater detail below. A chain

limiter plug 62 (best seen in figure 7) can be inserted through outer chain-link plates
72 or inner chain-link piates 73. Ther chain limiter "plug 62' has a substantially
cylindrical body 63, a head 64 with a slot 66 which is able to be operated by a tool
(not shown). Ridges 68 are located on the body 63 towards the head 64. Extension
portions in the form of knobs 70 are located on the body 63 towards the end that is

away from the head 64. As can be seen from figures 8 and 9, when the chain limiter

-.plug 62 is inserted through the chain-link plates 72, the knobs 70 pass through the

grooves 76. When the chain limiter plug 62 is locked in position (by turning the chain
limiter plug 62 by 90° as can be seen in figure 9) the knobs 70 lock against the chain-
link plate 72. The chain limiter plug 62 is prevented from being removed from the
chain-link plates 72 unless the knobs 70 are correctly aligned with the grooves 76. As
can be Scen from figures 10 and 11, when the chain limiter plug 62 is inserted through
the chain-link plates 72, the ridges 68 pass partially through the grooves 76. When the
chain limiter plug 62 is turned by 90° as can be seen in 'ﬁgure'll', the ridges 68 are
held in position by the notches 78 as rotating the ridges 68 to this position or out of
this position requires force to overcome the compressive force between the ridges 68
and the aperture 74. ‘ ‘

With reference to F igures 12-14, 16 and 17 there is shown a chain guide
assembly. The chain guide 20 inserts aﬁd is secured into the base 14. A corresponding .
chain guide path 92 is cast as 'part of the cover 16. The chain 96 follows the profile of
the chain éuide 20 and chain guide path 92 when extraction or retraction of the chain
occurs. As seen from figure 13, the chain guide 20 has a substantially ‘papér clip’ like
path such that the chain 96 can ‘curl’ upon itself not just once but twice. As can be

seen in figures 13 and 14, the chain guide 20 has a rib 94 which provides for limited

" movement of the chain 96 such that the chain 96 does not jam or lock up-on the final

loop back on itself. A bump 95 on the rib 94 deflects or ‘kicks’ the chain 96

outwardly such that the chain 96 does not jam or lock up. Figure 15 illustrates a jam
or lock up of a chain 96 which could occur if a rib is not provided. The chain guide 20
has raised shoulders to support the chain 96 such that there is no load applied to the
chain limiter plug 62 from the chain guide 20. To assist the chain 96 to ‘loop back’ on

PCT/AU2012/000260



10

15

20

25

30

WO 2012/122596 PCT/AU2012/000260

21

itself, a lower level shoulder 91 is provided. The lbwer'level shoulder 91 causes the
outer side of the chain 96 to lower, this makes it easier for the chain 96 to ‘loop back’
on itself without jamming or locking up. It will be appreciated that as the chain
winder (not shown) can be inverted, the corresponding chain guide path 92 in the
cover 16 will also be provided with corresponding shoulders (not shown) which will
act in the same way when the chain winder (not shown) is inverted. A leaf spring 90 is
depressed by the chain limiter plug 62 when it passes over the leaf spring 90. When
the leaf spring 90 is dépreSsed, it in turn depresses a microswitch (not shown).

The foregoing embodiments are illustrative only of the principles of the

“invention, and various modifications and changes will readily occur to those skilled in
the art. The invention is capable of being practiced and carried out in various ‘ways
and in other embodiments. It is also to be understood that the terminology employed
herein is for the purpose of description and should not be regarded as limiting.

In the present specification and claims (if any), the word "comprising" and its
derivatives including "comprises".and "comprise" include each of the stated integers
but does not exclude the inclusion of one or more further integers.

Refe_:rence' throughout this specification to “one embodiment”, or “an
embodiment” means that a particular feature, structure; or charactexjistic described in
connection with the embodiment is included in at least one embodiment of the present
invention. Thus, the appearance of the phrases “in oné embodiment’; or “in an
embodiment” in various places throughout this speciﬁcation are not necessarily all
referring to the same embodiment. Furthermore, the particular featurés, structures, or
characteristics may be combined in any suitable manner in oné or more combinations.

In compliance with the statute, the invention has been described in language |
more or less specific to structural or methodical features. It is to be understood that
the invention is not limited to specific features shown or described since the means
herein described comprises preferred forms of putting the invention into effect. The
invention is, therefore, claimed in any of its forms or modifications within the proper
'scope of the appended claims (if any) appropriately interpreted by those skilled in the
art.
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CLAIMS:

1. A chain winder having a casing, a chain housed at least partially within the casing,

10

15

20

25

30

extension means operable to cause the chain to extend out from the casing and

also to retract back into the casing, and a clutch mechanism operable to allow the

“chain to be extended out from the casing, or retracted back into the casing, without

operating the extension means.

. A chain winder as claimed in claim 1, wherein the extension means comprises an

electric motor.

A chain winder as claimed in claim 1 or 2, wherein the clutch mechanism is

- operable from outside the assembled casing.

A chain winder as claimed in any one of the preceding claims wherein the clutch
member comprises |

a drive member; ‘

a rotatable driven member Which 1s operatively associated with the ch_airi of
the chain winder such that rotation of the driven member in a first direction causes
extension of the chain relative to the casing and rotation of the driven member in a
second direction causes retraction of the chain relative to the casing;

a clutch member which can move between a first position and a second
position; and |

a biasing member for biasing the c!utch member into the first position;.

wherein, in the first position the clutch member is operatively engaged with
the drive member and the driven member such that rotation of either of the dri\}é

member or the driven member causes rotation of the other of the respective drive

-or driven member, and in the second position the clutch member is operatively

d‘isengaged from the drive member and/or the driven member against the bias of

the biasing member such that rotation of either of the drive membqr or the driven

-member does not cause rotation of the other of the respective drive or driven

member.

A clutch mechanism for use in a chain winder as claimed in any one of claims 1-=,

the clutch mechanism comprising:
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-a drive member; _

a rotatable driven member which, in use, is operatively associated with the
chain of the chain winder such that rotation of the driven member in a first
direction causes extenswn of the chain relative to the casing and rotation of the
driyen member in a second direction causes retraction of the chain relative to the
casmg, |

~a clutch member whlch can move between a first position and a- second
position; and

a biasing member for biasing the clutch member into the first position;

wherein, in the first position the clutch member is operatively engaged with
the drive member and the driven member such that rotation of either of the drive
member or the driven member causes rotation of the other of the respective drive
or driven member, and in the second position the clutch member is operatively
disengaged‘fro‘m the drive member and/or the driven member against the bias of
the biasing member such that rotation of either of the drive member or the driven
member does not cause rotation of the other of the respective drive or driven

member.

A clutch mechanism as claimed in claim 5, or a chain winder as claimed in claim
4, wherein, in use, the drive member is rotatably mounted relative to the casing
and is operatively associated with the extension means such that operation of the

extension means causes rotation of the drive member.

A clutch mechanism, or a chain winder, as claimed in claim 6, wherein the clutch

member moves linearly between the first position and the second position.

A clutch mechanism, or a chain winder, as claimed in claim 7, wherein the dfive
member has an aperture which receives a first portion of the clutch member, the |
first porﬁon of the clutch member being linearly movable within the aperttire
relative to the drive member when the clutch member moves between the ﬁrst and
second positions, the aperture further including one or more engagement portions
which engage .with one or more corresponding engagement portions on the first
portion of t_he clutch member when the clutch member is in the first position such

that neither the drive member nor clutch member can rotate without causing
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rotation of the other, but the drive member engagement portions disengage from

the engagement portions on the first portion of the clutch member when the clutch
member is in the second position such that the drive member or clutch member

can rotate without causing rotation of the other.

A clutch mechanism, or a chain winder, as claimed in claim 8, wherein the driven
member has an opening which receives a second portion of the clutch member, the
second portion of the clutch member being linearly movable within the opening
relative to the driven member when the clutch member moves .betWeep the first
and second positions, the openihg further including one or more engagement ,
portions which engage with one or more corresponding engagement portions on
the second portion of the clutch member when the clutch member is in the first

position and also when the clutch member is in the second position. .

i

A clutch mechanism, or a chain winder, as claimed in claim 9, wherein the
engagement portions on the drive member and the correspondmg engagement
portions on the first portion of the clutch member comprise mutually engageable
teeth, crenellations or splines, and whilst not necessarily the same, the engagement
portions on the driven member and the. correspondmg engagement portions on the
second portion of the clutch member comprise mutually engageable teeth

crenellatlons or sphnes

A chain winder, optionally as claimed in any one of the preceding claims, which _
can be operated to extend and' retract the chain, wherein the chain includes

openings at a plurality of locations along the chain, each said opening being

‘operable to receive a removable chain limiter plug, wherein the chain limiter plug

can be inserted into an opening at a desired location along the chain so as to define
a desired amount of chain extension, and during operation of the chain winder to
extend the chain, when the chain limiter phtg reaches a predetermined position
relative to the chain winder an extension stop mechanism is operated preventing

further extension of the chain.

A chain winder ‘as claimed in claim 11, wherein the chain winder has an electric

. motor for extending and retracting the chain, and the extension stop mechanism

includes a microswitch which is functionally linked to the electric motor and
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positioned such that when the chain limiter plug moves into contact with the

microswitch further extension of the chain is prevented.

A chain winder, optionally as claimed in any one of the preceding claims, further
comprising a chain guide for guiding movement of the chain inside the chain
winder, the chain guide defining a chain guide path along which the chain moves

during extension and ret}action of the chain, the chain guide path having at least

_two substantially parallel linear sections linked by a curved section, an outer side

of .the chain guide path being defined by an outer wali and an inner side of the
chain guide path being defined by an inner wall, the chain guide further including
a rib that abuts the chain as thé chain moves through the curved section thereby
guiding the chain about the radius of the curved section and preventing links of

the chain jamming against themselves or against the outer wall.

A chain winder as claimed in claim 13 wherein the chain guide path is provided
with two shoulders, one towards the outer side of the chain guide path and the
other towards the inner side of the chain guide path, wherein ét least one shoulder
is at,'or descends to, a lower level in at least one of the curved sections compared

to the height of the said shoulder in parallel linear sections of the chain guide path..

A chain winder as claimed in claim 13 or 14, wherein the chain guide path has
three substantially parallel linear sections and two curved sections, one of the
curved sections linking the first and second of the parallel linear sections, and the

other curved section linking the second and third of the parallel linear sections.
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