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Roller Tube

The present invention relates to roller tubes and in particular to roller tubes for use with roller
blinds or roller shutters. The roller tubes of the present invention include within the tube a

plurality of sound damping elements.

Roller tubes have been used for decades in blinds and shutters as a rotating element around
which the operation of a blind or shutter may be based. Roller tubes are typically hollow cylinders
and in their basic form work very well. However, as blind and shutter technology has evolved,
roller tubes are increasingly being used to house therein further blind or shutter components. For
example, spring arrangements to assist with the retracting of the blind or shutter, and electric
motors capable of remotely retracting or deploying the blind or shutter are commonly housed

within the roller tube. These further components can cause problems, especially in terms of

unwanted noise.

As the skilled person appreciates, roller tubes are basically hollow cylinders. As such, noise within
the cylinder may be amplified and/or transmitted along the tube as a result of its shape and the
materials used in its construction: the sound waves within the tube can be amplified via

constructive interference and/or resonances. Such noise is clearly undesirable.

According to a first aspect of the invention, there is provided a roller tube comprising a tube body
which defines on its outwardly facing surface one or more blind substrate or shutter substrate
receiving portions, and defines on its inwardly facing surface a plurality of sound damping
elements, wherein the sound damping elements are located circumferentially around part or all
of the iInwardly facing surface of the tube body, extend longitudinally along at least part of the

length of the tube body and define a plurality of sound channels within the tube.

The sound damping elements are formed as part of the roller tube body and are therefore

integral with it.

The sound channels are externally closed. This means that the sound channels do not include any
openings to the exterior of the roller tube in use. On the basis that the sound channels extend

longitudinally along at least part of the tube, they do not include an external longitudinal opening

(e.g. an axial slot) which would allow sound to escape radially from the tube. Furthermore, in use,
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the opposed ends of the channels are closed by respective end caps to prevent sound escaping

axially from the tube.

The sound channels reduce the extent to which the sound waves can be amplified or focussed by
the curved outer wall of the tube. They also reduce the extent to which the sound waves within
the tube can be transmitted or cause interference with each other. Moreover, the sound
channels guide the sound waves away from the source of the sound (e.g. electric motor) and
allow them to diminish via energy loss, for example as a result of internal reflections along the

channels.

Suitably, the or each blind substrate or shutter substrate receiving portion is an elongate
receiving slot. However, the receiving portion may instead comprise any arrangement adapted to
secure a blind substrate or shutter substrate to the roller tube. In an embodiment of the
invention, the roller tube is a tube for a window blind. In such an embodiment, the roller tube
may include a single fabric receiving slot. Alternatively, it may include two or more fabric
receiving slots, such as, for example, three or four fabric receiving slots. Where the roller tube
includes two or more fabric receiving slots, the slots may be the same size or they may differ in

one or more dimensions.

The sound damping elements suitably extend the entire length of the roller tube and are co-

terminus therewith.

In an embodiment of the invention, each sound damping element includes at least one planar
portion. Suitably, the planar portion is arranged to minimise sound generated or transmitted
within the roller tube from reaching a portion of the curved outer wall of the tube and/or to
disrupt reflected sound waves from the curved outer wall of the tube. Thus, the planar portion
may be arranged at an angle to a radial reference plane. In other words, the planar portion

subtends an angle with reference to a radial plane which is greater than 0° and less than 180°.

In order to significantly reduce noise emissions from the roller tube, the damping elements
suitably cover at least 50% of the internal circumference of the roller tube. The damping elements
may cover more than 60%, more than 70%, more than 80% or more than 90% of the curved
inwardly facing surface of the roller tube. In certain embodiments of the invention, the damping

elements cover the entire inwardly facing curved surface of the roller tube. Thus, in such
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embodiments, the damping elements and the sound channels defined by them continuously

cover the entire internal circumference of the roller tube.

In this context, the term “cover” refers to the amount of the internal circumference of the roller

tube which is not visible from the central axis of the tube. Thus, where it is stated that more than
90% of the curved inwardly facing surface of the roller blind is covered by the damping elements,
it means that less than 10% of the curved inwardly facing surface of the roller blind is visible from

the central axis of the tube or is radially directly contactable.

The sound channels defined by the damping elements may be in the form of longitudinal cells,
which may in turn be closed cells (i.e. the cells contain no openings) or open cells (i.e. the cells

contain one or more openings, but not in the outer peripheral wall of the roller tube).

In an embodiment of the invention, the sound damping elements define a plurality of closed
longitudinal cells located at least partially around the internal circumference of the tube body.

The cells may extend around the entire internal circumference of the roller tube.

The cells suitably each comprise three or more cell walls which together define a closed cell
structure. In an embodiment of the invention, each cell comprises a pair of radially inwardly
projecting side walls joined at one end by the curved tube body and joined at the opposite end by
a planar end wall. Thus, each cell may be essentially trapezium-shaped in cross-section, albeit

with one slightly curved side.

In an embodiment comprising four-sided closed cells around the entire internal circumference of
the roller tube, the circumferential cells define a central core of the roller tube, wherein the
defined central core has a regular polygonal shape in cross-section. In this embodiment, each side
of the polygon is defined by the planar end wall of each cell. Thus, the number of cells around the
circumference of the roller tube defines the number of sides that comprise the polygon shape of
the core. For example, three closed four-sided cells around the circumference of the roller tube
would result in a triangular shaped core, four cells would result in a square shaped core, five cells
would result in a pentagonal shaped core, six cells would result in a hexagonal shaped core, seven
cells would result in a heptagonal shaped core, eight cells would result in an octagonal shaped
core and so on. The central core is still able to receive therein the further blind components, such

as electric motors, etc. but the further blind components would then be surrounded by sound
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channels in the form of closed cells, which minimise the amount of sound audible outside of the

roller tube.

The skilled person will appreciate that the greater the number of cells around the circumference
of the roller tube, the larger the central core can be made in terms of its cross sectional area.
Thus, the number of cells around the internal circumference of the roller tube may be six or

more.

The skilled person will also appreciate that the greater the number of cells, the more complex
would be the tooling to fabricate the roller tube. Thus, the number of cells may suitably be twelve

or less.

As an alternative to closed cells, the damping elements may define sound channels in the form of
open cells. As noted above, open cells tend to include openings, such as longitudinal openings,

but not through the roller tube wall.

In embodiments where the cells are open cells, the sound damping elements include a plurality of
radially inwardly facing members where the members are substantially T-shaped, L-shaped, Y-
shaped or V-shaped, and the sound channels include at least one internal longitudinal opening.
The longitudinal opening is typically formed between adjacent or neighbouring damping
elements. Thus, for example, where the damping elements are T-shaped, the cross bars of
adjacent elements may be spaced apart from each other and thereby defined a longitudinal gap
in the sound channel defined by the two adjacent damping elements and the portion of the roller

tube located between them.

The sound damping elements may include secondary damping elements. These secondary
damping elements are suitably configured to disrupt further sound waves and to absorb sound
energy. These secondary damping elements may be in the form of ridges formed in one or more
portions of the sound damping elements. The ridges may have a sinusoidal form, a sawtooth form
or be in the form of a so-called “square wave”. Thus, at one level, the portion of the sound
damping element may be considered to be substantially planar and at a closer level, it carries
secondary damping elements in the form of ridges. The portion of the sound damping elements
which carries the secondary damping element may be an inwardly facing portion of the sound

damping elements.
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According to a second aspect of the invention, there is provided a roller blind or roller shutter

including a roller tube as defined anywhere herein.

The term “roller blind” is intended to cover all blind systems based around a rotating tube. These
include conventional roller blinds, but also include blinds such as cellular blinds and Roman blinds
that operate via a rotating tube. Similarly, “roller shutters” is intended to cover all shutter
systems based around rotating tubes. The skilled person will appreciate that the term “roller
blind” is used herein to denote an internal blind arrangement to control the light and/or heat
allowed to enter a room via an architectural opening, such as a window. In contrast, a roller
shutter is either used externally on buildings, in which it may perform a security role in addition
to controlling heat and/or light transmission, or is used to function as a door to control entry to or

exit from a building or room.

The roller blind or roller shutter typically includes a substrate. For roller blinds, the substrate
functions to control light transmission into a room. The substrate may be formed from a woven
fabric substrate, a non-woven fabric substrate, a continuous polymeric substrate, a laminated
substrate comprising two or more individual sheet elements, a plurality of individual horizontal
slats, or a so-called “woven wood” substrate. For roller shutters, the substrate typically comprises
a plurality of horizontal slats joined to each other, although polymeric sheets are also known as

substrates for roller shutters.

The roller blind or roller shutter may include an electric motor which may in turn be located

within the roller tube.

In an embodiment of the second aspect of the invention, the blind or shutter includes a pair of
opposed mounting brackets and a vibration damping plate located between the motor and an
adjacent mounting bracket, wherein the plate includes one or more portions of a vibration-
absorbing material. The vibration absorbing material may be a foamed material, such as a foamed
rubber, or it may be a thermoplastic elastomer. One advantage of the thermoplastic elastomer is
that they can be injection moulded with the remainder of the vibration damping plate where the

vibration damping plate is formed from a thermoplastic polymer.
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In a further embodiment of the second aspect of the invention, the blind or shutter further
includes a base plate for each mounting bracket, wherein the base plate includes one or more
portions of a vibration-absorbing material. As noted above, the vibration-absorbing material may

be a foamed material or it may be a thermoplastic elastomer.

Suitable sound reduction may be achieved using components that carry vibration absorbing
materials. Accordingly, a third aspect of the invention provides a roller blind or roller shutter
including a roller tube, an electric motor adapted for location within the roller tube, a motor
mounting plate, an idle end bush and a pair of mounting brackets, wherein the mounting plate

and/or the idle end bush carry on at least part thereof a vibration absorbing material.

Optionally, both the mounting plate and the idle end bush carry the vibration absorbing material.
The vibration absorbing material may be located at pre-determined positions on the relevant

component or it may entirely cover one or more surfaces of the relevant component.

The mounting brackets may include a portion which carries a vibration absorbing material.

In an embodiment of the invention, the vibration absorbing material is a thermoplastic elastomer

which may be injection moulded.

Blind and shutter components are typically sold by the manufacturers to installers, who then take
the components to build and install the blinds or shutters which are customised for the end user.
Thus, according to a fourth aspect of the invention, there is provided a kit of parts for installing a

roller blind or roller shutter, the kit of parts including a roller tube as defined anywhere herein.

In an embodiment of the fourth aspect of the invention, the kit further includes an electric motor

adapted to be located in use within the roller tube.

The kit of parts may further include any one or more of the following: a pair of mounting
brackets; a vibration damping plate adapted to be located in use between a motor and a
respective mounting bracket, wherein the damping plate includes one or more portions of a
vibration-absorbing material; and idle end assembly; a blind substrate or a shutter substrate; a

base plate adapted to be located between a respective mounting bracket and a base substrate
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forms a bearmg/axle arrangement with an |dle end bracket which is adapted to allow the 1d|e end N

of the roIIer tube to rotate relative to the idle end bracket. Examples of suitable |dle end

assemblies are defined and described in W02010/ 139945,

The skllled person wzll apprecnate that the features descnbed and defmed in connectlon wnth the

B aspect of the invention and the embodlments thereof may be comblned in any comblnatlon

"'rega'rdlessof whether the specific comblnatlon is expressly mentloned herein. Thus, all such

combinations are considered to be made available to the skilled p'erson.

Ah embodiment of the invention will now be described, by way of example only, with reference

_ to the accompanying drawings in which:

F'igUre 1isan e‘xploded petspe(:t‘i've view of a roller blind according to‘ the inv'ention; '
Figure 2"is a.'cross.'se‘(;‘tion'al'vtew through the roller tube shown in Figure 1,

Figure 3isa perspective view of the vibration da‘mpi’ng plate shown in Figure 1;
Fig‘Ure 4is per'specti\"/e view of the two end caps of the tube shown in Figdre 1;
‘Figure 5 is a perSpeCti've view of the base plate shown in Figure 1; and

| Figures 6a to 6e show different options for the'damping elements in the roller tube.

For the avoidance of doubt, the skilled person will appreciate that in this specification, the terms

“up”, “down”, “front”, “rear”, “upper”, “lower”, “width”, etc. refer to the orientation of the

 components as found in the example when installed for normal use as shown in the Figures.

" Aroller blind assembly 2 is shown in Figure 1. The assembly 2 comprises a roller tube 4 which is

shown in more detail in Figure 2. The roller tube 4 includes an outer tube wall 6 within which is

defined a pair of 'opp'osed fabric receiving slots 8. In this embodiment, the two slots 8 are

PNt ———t e s A
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substantially identical. However, it will be appreciated that slots 8 having different dimensions

may be incorporated.

Projecting radially inwards from the outer tube wall 6 are eight side wall elements 10 which are
equally circumferentially spaced from each other. Each pair of adjacent side wall elements 10 are
joined at their inwardly facing end by an end wall 12. The arrangement of end walls 12 provides
the roller tube 4 with an octagonally shaped core surrounded by six large closed cells 16 and four
small closed cells 18, where each of the large closed cells 16 is defined by a pair of radial side wall
elements 10, an end wall 12 and a portion of the outer tube wall 6, and each of the small closed
cells 18 is defined by a side wall element 10, part of a fabric receiving slot 8, part of an end wall

12 and a portion of the outer tube wall 6.

Located within the roller tube 4 is an electric motor 20 (Sonesse™ from Somfy Systems Inc., NJ,
USA). The motor 20 includes an octagonal drive bush 22 which is sized and configured to engage

the end walls 12 of the roller tube 4.

To the motor 20 is connected a mounting plate 24 which is shown in more detail in Figure 3. The
mounting plate 24 is largely moulded from a rigid thermoplastic material to define a plate body
26. On its outwardly facing face (i.e. the face shown in Figure 3 and which in use contacts a
mounting bracket) is provided a central locating lug 28 and a pair of outer locating lugs 30. The
outer face also includes portions 32 of a thermoplastic elastomer which extend beyond the face

and which form a contact surface.

A pair of securing holes 34 are provided through the mounting plate which correspond to
threaded bores provided in an end face of the motor 20 such that the mounting plate 24 may be

secured to the motor 20 via a pair of screws (not shown).

In order to close at each end the longitudinal cells 16, 18 of the roller tube 4, a pair of end caps
36, 38 are provided and these are shown in more detail in Figure 4. The end cap 36 is adapted to
close the cells 16, 18 at the control end of the roller tube 4 (i.e. the end that contains the motor
20) and comprises a substantially annular shaped body 40 which defines an octagonal-shaped
inner core 42 corresponding to the core 14 of the roller tube 4 and a circular outer periphery
corresponding to the outer tube wall 6. With this arrangement, the end cap 36 is adapted to close

all of the cells 16, 18 defined by the roller tube 4 without interfering with motor 20 or its drive
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bush 22. In order to secure the end cap 36 to the roller tube 4, the end cap 36 further includes a

number of securing legs 44 which provide a friction fit within the cells 16.

Turning now to the end cap 38, this is adapted to close the cells 16,18 at the idle end of the roller
tube 4. The end cap comprises a rigid body 46 which carries a thermoplastic elastomeric coating
48 having an octagonal cross-sectional shape sized to form a friction fit within the roller tube 4. At

one end of the cap 38 is a flange 50 having a diameter equal to that of the outer tube wall 6. The

flange is also covered with a thermoplastic elastomeric coating.

Projecting axially from the end of the cap 38 is a conventional idle end bearing assembly 52 such

as the one described in W02010/139945.

At either end of the roller tube 4 is located a respective mounting bracket 54, 56, which are
known parts (available from Louver-Lite Limited) and which comprise apertures adapted to
receive the locating lugs 28, 30 of the motor mounting plate 24 at one end and a cruciform

engagement portion of an end pin forming part of the idle end assembly at the other end.

The mounting brackets 54, 56 are typically secured to a supporting substrate (e.g. a wall) via
respective base plates 58, which are shown in more detail in Figure 5. The base plates 58 each
comprise a rigid metal body 60 which is covered with a thermoplastic elastomer to reduce
transmission of vibrations and sound energy. The elastomeric coating defines a peripheral ridge

62 around the front face of the base plate 58. The base plate 58 includes a pair of shaped

apertures adapted to receive therethrough fixing elements (not shown), such as screws.

A pair of cover elements 64 push fit onto the respective mounting brackets 54, 56 to provide an

aesthetically pleasing finish.

To assemble the blind assembly 2, a sheet of blind fabric (not shown) having the desired length is
first secured to the roller tube 4 via one of the fabric receiving slots 8. The electric motor 20 is
then inserted into one end of the roller tube and retained in place via the drive bush 22 and the
end cap 36. The motor mounting plate 24 is secured to the end face of the motor 20 via a pair of
screws (not shown) passing through the apertures 34 in the mounting plate 24. At the other end,

the cells 16, 18 are closed by the idle end cap 38.
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The two mounting brackets 54, 56 are secured to a suitable support substrate, such as a wall, via
respective base plates 58. The mounting plate 24 is then coupled to its respective mounting
bracket 54 such that the locating lugs 28, 30 are located within the respective apertures in the
mounting plate 54 and the support pin of the idle end assembly 52 is located in its mounting
bracket 56. Finally, the two cover elements 64 are press-fitted to their respective mounting

brackets 54, 56 and the motor is connected to its power supply and control assembly.

In use, noise and vibration generated by the motor is suppressed by the cells 16, 18 and by the
octagonal shape of the core 14, which together help to reduce amplification of the sound waves.
In addition, the thermoplastic elastomeric portions 32 on the motor mounting plate 24 and the
similar coatings on the end cap 38 and base plates 58 help reduce transmission of the vibrations

and associated noise from the roller tube 4.

Although one specific arrangement of the sound damping elements is shown in Figure 2, other
arrangements are possible and some examples of alternative arrangements of sound damping

elements are shown in Figures 6a to 6e.

The arrangement shown in Figure 6a is similar to that shown in Figure 2, except that in Figure 63,
the roller tube 104 only includes a single fabric receiving slot 108. This results in seven large cells

116 and only two small cells 118 surrounding the core 114.

Figure 6b shows an arrangement of T-shaped sound damping elements 210 which define a

number of sound channels having an open cell configuration, as there are gaps 211 between the

crossbars of adjacent elements 210.

Figure 6¢ shows an alternating arrangement of Y-shaped damping elements 310 and ribs 313
having a rectangular cross section. Again, as there are gaps 311 between the damping elements

310 and the ribs 313, the sound channels have an open cell configuration.
Figure 6d shows a roller tube 404 which is similar to the tube 104 shown in Figure 6a, except that

in this embodiment, the end walls 412 of the tube 404 include secondary damping elements in

the form of ridges 470 having a sinusoidal profile as shown more clearly in the enlarged section A.

10
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Figure 6e shows a roller tube 504 which is similar to the tube 404 shown in Figure 6d, but in this
embodiment, the secondary damping elements 570 are in the form of ridges having a shallow

sawtooth profile, as shown more clearly in the enlarged section B.

11



CLAIMS

1 A roller tube comprising a tube body which defines on its outwardly facing
surface one or more blind substrate or shutter substrate receiving portions, and defines
on its inwardly facing surface a plurality of sound damping elements, wherein the sound
damping elements are located circumferentially around the inwardly facing surface of
the tube body, extend longitudinally along at least part of the length of the tube body
and define a plurality of sound channels within the tube, wherein each sound damping
element includes at least one planar portion arranged at an angle to a reference radial
plane and the sound damping elements (i) define a plurality of closed longitudinal cells
located around the internal circumference of the tube body, wherein each cell comprises
a pair of radially inwardly projecting side walls joined at one end by the curved tube
body and joined at the opposite end by a planar end wall; or (i) include a plurality of
radially inwardly facing members where the members are substantially T-shaped, L-
shaped, Y-shaped or V-shaped, and the sound channels include at least one internal

longitudinal opening.

2. A roller tube according to claim 1, wherein the sound damping elements
comprise circumferentially arranged closed celis and the planar end walls define a
central core of the tube, wherein the core has a regular polygonal shape in cross

section and wherein the polygon has three or more sides.

3. A roller tube according to claim 2, wherein the core has a regular polygonal

shape In cross section and the polygon has 3 to 12 sides.

4. A roller tube according to any one of claims 1 to 3, wherein one or more portions

of the sound damping elements include secondary damping elements.

12
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5. A roller blind or a roller shutter including a roller tube according to any one of

claims 1 to 4.

0. A roller blind or roller shutter according to claim 5, wherein the blind or shutter

further includes an electric motor.

7. A roller blind or roller shutter according to claim 6, wherein the blind or shutter
includes a pair of opposed mounting brackets and a vibration damping plate located
between the motor and an adjacent mounting bracket, wherein the plate includes one or

more portions of a vibration-absorbing material.

8. A roller blind or roller shutter according to claim 6 or claim 7, wherein the blind or
shutter further includes a pair of opposed mounting brackets and a base element for

each mounting bracket, wherein the base element includes one or more portions of a

vibration-absorbing matenal.

9. A kit of parts for installing a roller blind or roller shutter, the kit of parts including a

roller tube as defined in any one of claims 1 to 4.

10. A kit of parts according to claim 9, wherein the kit further includes an electric

motor adapted to be located within the roller tube In use.
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