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(57) Abrégée/Abstract:

A roller tube including a body having a tube wall that defines an interior and an exterior. The body includes a first end and a second
end opposite the first end. A surface feature is formed Iin the tube wall proximate the exterior. The surface feature is configured to
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(57) Abrege(suite)/Abstract(continued):
recelve a sheet material and Is configured to deformably fix the sheet material to the tube wall. The surface feature maintains a
circular profile in the tube wall proximate the interior.
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BSTRACT

A roller tube including a body having a tube wall that defines an intenor and an
extertor. The body includes a first end and a second end opposite the first end. A surface
feature 1s formed in the tube wall proximate the exterior. The surface feature is configured to
receive a sheet material and 1s configured to deformably fix the sheet material to the tube

wall. The surface feature maintains a circular profile in the tube wall proximate the interior.
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ROLLER TUBE HAVING EXTERNAL SLOT FOR MOUNTING SCREEN MATERIAL

BACKGROUND
[0001] The present invention relates to solar screens, awnings and the like, and more particularly,

to a roller tube for a solar screen or similar material including an integral slot that maintains a

circular inside diameter for mounting drive motors.

[0002] Roller shade systems make use of flexible shades supported by elongated roller tubes. The
roller tube, typically made from aluminum or steel, 1s rotatably supported and provides support
for the flexible shade on the roller tube. Roller shades include manual shades having spring driven
roller tubes and motonized shades having drive motors engaging the roller tube to rotatingly drive
the tube. The drive motors for motorized shades include externally mounted motors engaging an

end of the roller tube and internal motors that are recetved within an interior defined by the tube.

[0003] Conventional roller shades have support systems that engage the opposite ends of the
roller tube to provide the rotatable support that 1s required for winding and unwinding of the
flexible shade. The support system includes a drive end support assembly having a coupler
engaging the open end of the tube for rotation. The coupler 1s adapted to receive the drive shaft of
a motor such that rotation of the drive shaft is transferred to the coupler for rotation of the tube.
The motor 1s secured to a bracket for attachment of the roller shade system to the wall or ceiling
of a structure, for example. A coupler engaging an opposite end of the roller tube could receive a

motor drive shaft or, alternatively, could receive a rotatably supported shaft of an idler assembly.

[0004] In certain roller tube arrangements, the drive motor 1s inserted into the roller tube body.
The drive motor includes a substantially circular outer shape that snuggly fits into the inside

diameter of the cylinder shaped roller tube.

[0005] The roller tube serves to support and fix the screen material, such that the screen can wind
and unwind in a smooth manner. It is important in the attachment of the screen to the roller tube
outside diameter to align the screen perpendicular to the axis of rotation of the roller tube. If the

screen is out-of-square alignment with the roller tube, then the screen will wind and unwind i1n an
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uneven manner. A screen that is out of alignment can bind and create unsightly wrinkles along the

surface of the solar screen/awning that 1s undesirable.

[0006] The prior art roller tube designs have attempted to solve the problem of attachment of the
screen to the roller tube in various ways. A common prior art technique of attachment 1s to use
carpet tape along the outer surface of the roller tube. The carpet tape adheres to both the roller

tube and the screen. The carpet tape technique can result in a time consuming process that can

yield screens that are out of alignment.

[0007] Another prior art technique of attachment 1s to form a groove in the roller tube exterior
for insertion of the screen material. The groove acts to align the roller tube matenal sufficiently.
This technique may include a separate bar that can clamp onto and or into the groove in the roller

tube such that the screen matenal 1s clamped between the bar and the groove.

[0008] A substantial drawback of the prior art roller tube and groove techniques is that the
groove formed in the roller tube creates a protrusion that bulges into the inside diameter of the
roller tube. The protrusion into the prior art roller tubes inhibits the insertion of a drive motor
into the roller tube. With the protrusion, the roller tube cannot accept the substantially circular

drive motor without modification to the drive motor housing. Modification of the drive motor

makes the installation more costly and less practical.

[0009] Other prior art attempts maintaining the circular inside diameter involve the use of
additional clamping bars to the exterior of the roller tube. These techniques lose the advantage of

the groove to provide a true orthogonal baseline to align the screen matenal, and create a bump in

the matenial rolled around the tube.

[0010] It would be advantageous to provide a method and an apparatus to ensure that roller tube
and screen material are in proper orthogonal alignment while being able to utilize interior drive
motors without the added costs and complexity of the prior art systems. The present invention

provides the aforementioned and other advantages.

[0011] What is needed in the art is a roller tube having an external slot for mounting the screen

without forming protrusions in the roller tube interior.
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SUMMARY

[0012] In accordance with the present invention, a roller tube includes a body having a tube wall
that defines an interior and an exterior. The body includes a first end and a second end opposite
the first end. A surface feature is formed in the tube wall proximate the exterior. The surface
feature is configured to receive a sheet material and 1s configured to deformably fix the sheet

material to the tube wall. The surface feature maintains a circular profile in the tube wall

proximate the interior.

[0013] In an exemplary embodiment, the surface feature can comprise a groove formed in the
tube wall proximate the exterior. The surface feature can be malleable and can be configured to
attach the material in a fixed position orthogonal to an axis of rotation of the body. The surface
feature can extend between the first end and the second end. The surface feature can include a
flange extending from a groove formed in the tube wall. The flange can be deformable and can be
configured to substantially close over the groove to secure the sheet material to the tube wall
exterior. The tube wall interior can be configured to receive a drive motor housing internally
mounted in the tube wall interior. The drive motor can comprise a substantially circular housing
exterior. The tube wall can include an interior having a substantially circular diameter and can be
configured to receive the drive motor in the absence of modification to the drive motor exterior
shape. The surface feature can be configured with the absence of protrusions at the tube wall
interior. The surface feature can be configured for pressing against the sheet matenal at

predetermined intervals along the tube wall for securing the sheet material to the roller tube.

[0014] An exemplary method is provided for securing a sheet material to a roller tube. The
method can include forming a roller tube body from a tube wall defining an interior and an
exterior. The tube body can include a first end and a second end. A surface feature can be
formed in the tube wall proximate the exterior with the absence of protrusions in the interior of

the tube wall. A sheet material can be inserted into the surface feature. The surface feature can

be deformed, fixing the sheet material to the rolier tube.

[0015] In an exemplary embodiment, the surface feature comprises a flange integrally formed

from the tube wall which extends from the tube wall. The method includes the step of recerving a
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drive motor in the interior of the tube in the absence of modification to the drive motor housing.
The surface feature can be pressed against the sheet material at predetermined intervals along the
tube wall to secure the sheet material. The predetermined interval can include from about 3
inches to about 5 inches. The surface feature can comprise a groove and a flange formed by the

tube wall. The flange can be made deformable over the groove and can be configured to fix the
sheet material to the exterior of the roller tube. The method provides winding the sheet material

around the roller tube at least one and a half revolutions to secure the sheet material to the roller

tube. The interior of the tube body can be substantially circular in shape.

[0016] In another exemplary embodiment, a roller tube includes a body having a tube wall
defining an interior and an exterior. The body can include a first end and a second end opposite
the first end. A surface feature can be formed in the tube wall proximate the exterior. The
surface feature can be configured to receive an attachment insert coupled to a sheet material and

couple the sheet material to the tube wall. The surface feature can allow a circular profile to be

maintained in the tube wall proximate the interior.

[0017] In an exemplary embodiment, the surface feature can include a groove formed in the tube
wall proximate the exterior configured to receive the attachment insert. The attachment insert can
be configured to attach the material in a fixed position orthogonal to an axis of rotation of the
body. The surface feature can include at least one flange extending from a groove formed in the
tube wall. The flange can be deformable and can be configured to substantially close over the
groove to secure the attachment insert to the tube wall exterior. The surface feature can be
configured for pressing against the attachment insert at predetermined intervals along the tube

wall for securing the sheet material to the roller tube. The attachment insert can be coupled to the

sheet material by one of welding or sewing.
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BRIEF DESCRIPTION OF THE FIGURES
[0018] Referring now to the figures, wherein like elements are numbered alike:
[0019] Figure 1 is a perspective view of an exemplary support mechanism.
[0020] Figure 2 is a side cross-section view of an exemplary roller tube.

[0021] Figure 3 is a perspective view of an exemplary roller tube.

[0022] Figure 4 is a side cross-sectional view of an exemplary roller tube with attachment mnsert.
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DETAILED DESCRIPTION

- [0023] The disclosure provides an exemplary roller tube for a solar screen, awning or the like.
The roller tube can include a tube body formed by a tube wall. The tube wall defines an interior
of the roller tube and an exterior of the roller tube. The roller tube body defines a length between
a first end and a second end. A surface feature i1s formed in the tube wall at the exterior of the
tube body. The surface feature is configured to receive a sheet material. The surface feature is
malleable and can be deformed to clamp onto the sheet matenial such that the sheet matenal is
bound in place on the exterior of the tube body. The surface feature does not create any
protrusions into the interior of the tube body, such that the tube body has a circular profile in the
interior. The roller tube can be configured to support a sheet material wound around the roller
tube body along the length of the body between the first and second ends of the body. The sheet
material can comprise a solar screen for an awning. Alternatively, the sheet matenal can comprise

a window shade material, awning material, canvas, plastic sheeting, screening, or any other

material adapted to be wound on a core.

[0024] FIG. 1 illustrates an exemplary embodiment of the roller tube 1n a support mechanism 10.
The support mechanism 10 includes a housing assembly 12 that extends laterally between a first
mount 14 and a second mount 16 opposite the first mount 14. The housing assembly 12 can be
mounted on a wall, ceiling, and the like, to provide a stable position to deploy a sheet material 18.

The housing assembly 12 can be constructed of a ngid material through various means including,

for example, extruded aluminum and the like.

[0025] A roller tube 20 is rotatably mounted in the housing assembly 12. The roller tube 20 can
be pivotably supported on the first mount 14 and second mount 16. The roller tube 20 includes a
body 22 that extends along a length 24 between a first end 26 and a second end 28. The roller
tube body 22 can have a cylindrical shape including a circular cross-section extending along the

length 24. The roller tube 20 is configured to support the sheet material 18, such as solar screen

material. The sheet material 18 can be wound around the roller tube 20 about an axis of rotation

(axis) 30 of the roller tube 20. As the sheet material 18 is wound (wrapped) around the roller

tube body 22 the diameter of the roller tube 20 and sheet material 18 increases. As the sheet

material is unwound, the diameter of the roller tube 20 and sheet material 18 decreases. The sheet
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material 18 is wound and unwound on the roller tube 20 such that the sheet material remains
substantially orthogonal to the axis 30. By remaining in an orthogonal alignment, the sheet
material is maintained in a wrinkle free manner. In an exemplary embodiment, the sheet material

18 can be wound around the roller tube 20 about one and a half times to secure the sheet material

18 to the roller tube 20.

[0026] FIG. 2 illustrates a cross-sectional side view of an exemplary roller tube 20. The roller
tube body 22 can include a tube wall 32 having a thickness 34. The tube wall 32 defines an
interior 36 and an exterior 38 of the tube body 22. The interior 36 of the tube body 22 can be
hollow and substantially circular in shape, such that the inside diameter of the tube wall 32 has a
circular cross-section. The roller tube 20 can be formed in substantially a cylindncal shape to
receive a motor 50 therewithin. The exterior 38 can be substantially circular and configured to

receive the sheet material 18 wrapped thereon in a roll about the roller tube 20, as shown 1n FIG.

1.

[0027] The roller tube wall 32 can include a surface feature 40 formed proximate the exterior 38.
The surface feature 40 is configured to recetve and fix the sheet material 18 about the exterior of
the tube body 22. The surface feature 40 is malleable, such that the surface feature 40 can be
deformed onto the sheet material to clamp onto and fix the sheet material 18 to the roller tube 20.
The surface feature 40 does not change the shape of the interior 36. The surface feature 40 does
not create any protrusions into the interior 36 such that the inside diameter of the tube wall 32 can
be maintained substantially circular in cross-section/profile. The surface feature 40 is integrally
formed from the tube wall 32 and can extend from the first end 26 to the second end 28. In an

exemplary embodiment, the surface feature 40 can be formed with the tube wall 32, such as by

extrusion.

{0028] In an exemplary embodiment, the surface feature 40 comprises a groove 42 formed 1n the
tube Wall 32 at the extenor 38 of the tube wall 32. The groove 42 can be formed into the
thickness 34 of the tube wall 32. The groove 42 can be formed such that the sheet material 18
inserted into the groove 42 will align orthogonal to the axis of rotation 30. The depth of the
groove 42 can be constant along the length 24 or can be varied. The depth of the groove 42 can
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be greater than the thickness 34 dimension. In an exemplary embodiment, the groove can be

about 3/16 inch deep.

[0029] The surface feature 40 can include a flange 44 extending over at least a portion of the
groove 42. The flange 44 can be malleable and thus deformed to fix a sheet material 18 inserted
between the flange 44 and the groove 42. Alternatively, the flange 44 can be deformed (e.g.,
bent) along its entire length to retain the edge of the sheet maternial 18. The flange 44 can
substantially close over the groove 42. The flange 44 can extend the length 24 from the first end
26 to the second end 28. In another exemplary embodiment, the flange 44 can be formed
intermittently along the exterior 38, such that the flange 44 does not cover the entire groove 42
along the length 24. The width 46 of the flange 44 can be varied depending on the service
requirements of the roller tube 20. The flange width 46 can be greater than the thickness 34 of
the tube wall 32. The flange 44 can be pressed against the sheet material 18 along the length 24
at predetermined intervals. In an exemplary embodiment, the predetermined intervals can be from
about 3 inches to about S inches. The flange 44 can be staked or hammered at the predetermined

interval in order to deform the flange 44 onto the sheet material 18, as illustrated at stake points

52 in FIG 3.

[0030] Since the surface feature 40 does not create a protrusion in the interior, a drive motor can
be mounted in the interior 36 of the tube body 22 with a snug fit. The drive motor housing can be
formed in a substantially circular shape that matches with the interior 36 of the tube body 22.

There is no need to modify the drive motor for installation into the exemplary roller tube 20.

[0031] Referring to FIG. 4 an exemplary roller tube 1s illustrated in a cross-sectional view. The
roller tube 20 in this exemplary embodiment includes many of the features of the previously
disclosed embodiments. The roller tube 20 includes a tube body 22 defining the interior 36 and
exterior 38. The tube body 22 includes the tube wall 32 defining the surface feature 40. The
surface feature 40 can include at least one flange 44. In the exemplary embodiment illustrated, the
surface feature 40 includes two flanges 44 proximate the groove 42. The flanges 44 can extend

the length 24 of the tube body 22. In another exemplary embodiment, the flanges 44 can be

formed intermittently along the length 24.
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[0032] The groove 42 can be configured to receive an attachment insert 54 that slides into the
groove 42. The attachment insert 54 can be fixed in the surface feature 40 after being inserted.
The attachment insert 54 1s configured to couple to the sheet material 18 and align the sheet
material 18 with the axis 30 of the roller tube 20 such that the sheet material 18 can wind and
unwind around the roller tube 20 evenly and without binding. The attachment insert 54 can be
configured for insertion into the groove 42 from one of the ends 26, 28 of the tube body 22 and
slid axially into a secured position aligning the sheet material 18 with the roller tube 20. The
flanges 44 prevent the attachment insert 54 from disconnecting from the groove 42. After
insertion, the attachment insert 54 1s secured by the sheet material 18 as the sheet matenal is
wound around the roller tube 20. In an optional exemplary embodiment, the flange 44 can be

malleable and deformed into a position of interference with the attachment insert 54, thereby

binding the attachment insert 54 in the groove 42.

[0033] The sheet matenal can be secured to the attachment insert 54 by means of fasteners, such
as sewing the sheet material 18 to the attachment insert 54 and/or by welding (e.g., ultrasonic or
hot air weld) the sheet material 18 to the attachment insert 54. The attachment insert 54 allows
for alignment of the sheet matenial 18 to the roller tube 20 with great precision and with minimal
assembly time. The sheet material 18 and attachment insert 54 can be coupled together with exact
alignment separately before being coupled to the roller tube 20. The sheet material 18 and
attachment insert 54 assembly can be easily attached to the roller tube 20 by sliding the

attachment insert 54 into the groove 42 from one of the first or second ends 26, 28.

[0034] The attachment insert 54 includes an attachment portion 56 configured to attach to the
sheet material 18. The attachment portion 56 can be located proximate the exterior 38 of the
roller tube body 22. The attachment portion 56 i1s coupled to an insert portion 58 of the
attachment insert 54. The insert portion 58 can be configured with a shape for insertion in the
surface feature 40 and coupled therein. The insert portion 58 can have a profile that is shaped
similar to the groove 42 and held into the groove 42 by the flanges 44. In an exemplary

embodiment, the attachment insert 54 comprises a polyvinyl chloride material or other similar

material having properties allowing for the attachment insert 54 to bind to the sheet material 18 as

well as securely insert into the surface feature 40. It should be appreciated that the attachment

9
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insert 54 could alternatively be fabricated from any other suitable material, such as other plastics,

aluminum, or the like.

[0035] The exemplary roller tube disclosed herein prowvides the advantage of fixing a sheet
material (solar screen material or the like) to the exterior of the roller tube body in a substantially
perpendicular fashion without creating a protrusion in the interior of the roller tube body. The
exemplary roller tube also allows for the material to accurately and quickly attach to the roller
tube body with the correct alignment. With the exemplary roller tube, a drive motor can be
mounted to the interior of the roller tube body without being modified. A tight engaging fit can

be achieved between the drive motor and the interior of the roller tube body because the surface

feature does not require any protrusions into the interior.

[0036] While the present invention has been described with reference to exemplary embodiments,
it will be understood by those skilled in the art that various changes may be made and equivalents
may be substituted for elements thereof without departing from the scope of the invention. In
addition, many modifications may be made to adapt a particular situation or material to the
teachings without departing from the essential scope thereof. Therefore, it i1s intended that the
invention not be limited to the particular embodiment disclosed as the best mode contemplated for

carrying out this invention, but that the invention will include all embodiments falling within the

scope of the appended claims.

10
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What 1s claimed is:
1. A roller tube comprising:

a body having a tube wall defining an interior and an exterior, said body including

a first end and a second end opposite said first end; and

a surface feature including a flange extending from a groove formed in said tube
wall proximate said exterior, said surface feature configured to receive and fix sheet
material to said tube wall;

said flange being deformable and configured to substantially close over said
groove to secure sheet material to said tube wall exterior;

wherein said surface feature allows a generally circular profile to be

maintained in said tube wall proximate said interior.

2. The roller tube of claim 1 wherein said surface feature is malleable and configured to

attach sheet material 1n a fixed position orthogonal to an axis of rotation of said body.

3. The roller tube of claim 1 wherein said surface featu_re extends between said first end

and said second end.

4. The roller tube of claim 1 in combination with a drive motor having a housing,
wherein said tube wall interior 1s configured to receive a the drive motor housing

internally mounted 1n said tube wall interior.

11
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5. The combination of claim 4 wherein said drive motor comprises a substantially

circular housing exterior.

6. The combination of claim 4 wherein said tube wall includes an interior having a
substantially circular diameter and being configured to receive said drive motor in the

absence of modification to the drive motor exterior shape.

7. The roller tube of claim 1 wherein said surface feature 1s configured with the absence

of protrusions at the tube wall interior.

8. The roller tube of claim 1 in combination with a sheet material affixed thereto,
wherein said flange 1s pressed against said sheet material at predetermined intervals along

the tube wall for securing said sheet material to said roller tube.

9. The roller tube of claim 1 1n combination with a sheet material affixed thereto,

wherein said sheet material comprises a solar screen.

10. A method of securing a sheet material to a roller tube comprising:

fornﬁng a roller tube body from a tube wall defining an interior and an exterior,
said roller tube body including a first end and a second end;

forming a groove and flange in said tube wall proximate said exterior with the
absenée of protrusions 1n said interior of said tube wall;

Inserting a sheet material into said groove; and

12
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deforming said flange over said groove to fix said sheet maternal to said

roller tube.

11. The method of claim 10 wherein said flange 1s integrally formed from said tube wall

and extends from said tube wall.

12. The method of claim 10 further comprising:

receiving a drive motor 1n said interior in the absence of modification to said drive

motor housing.

13. The method of claim 10 further comprising:

pressing said flange against said sheet material at predetermined intervals along

said tube wall to secure said sheet material.

14. The method of claim 13 wherein said predetermined interval comprises from about 3

inches to about 5 inches.
15. The method of claim 10 further comprising;:

winding said sheet material around said roller tube at least one and a half

revolutions to secure said sheet material to said roller tube.

16. The method of claim 10 wherein said interior of said tube body is substantially

circular in shape.

13
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17. The method of claim 10 wherein said sheet material comprises a solar screen.

18. A roller tube comprising:

a body having a tube wall defining an interior and an exterior, said body including

a first end and a second end opposite said first end; and

a surface feature formed in said tube wall proximate said exterior, said surface
feature configured to receive an attachment insert for coupling sheet material to said tube
wall, wherein:

said surface feature includes at least one flange extending from a groove

formed 1n said tube wall;

said at least one flange 1s deformable and configured to substantially close
over said groove to secure said attachment insert to said tube wall exterior; and
said surface feature allows a generally circular profile to be maintained in

said tube wall proximate said interior.

19. The roller tube of claim 18 wherein said surface feature is configured to attach satd

sheet material 1n a fixed position orthogonal to an axis of rotation of said body.

20. The roller tube of claim 18 wherein said surface feature extends between said first

end and said second end.

14
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21. The roller tube of claim 18 wherein said tube wall interior 1s configured to receive a

drive motor housing internally mounted 1n said tube wall mterior.

22. The roller tube of claim 21 wherein said drive motor comprises a substantially

circular housing exterior.

23. The roller tube of claim 21 wherein said tube wall includes an interior having a
substantially circular diameter and being configured to receive said drive motor in the

absence of modification to the drive motor exterior shape.

24. The roller tube of claim 18 wherein said surface feature 1s confi gured with the

absence of protrusions at the tube wall interior.

25. The roller tube of claim 18 wherein said at least one flange is configured to be

pressed against said attachment insert at predetermined intervals along the tube wall.

26. The roller tube of claim 18 wherein said attachment insert is coupled to said sheet

material by one of welding and sewing.

27. A roller tube comprising:
a body having a tube wall defining an interior and an exterior, said body including

a first end and a second end opposite said first end; and

15
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a surface feature formed 1n said tube wall proximate said exterior, said

surface feature configured to receive an attachment insert for sheet matenal,;

wherein:

sald surface feature comprises a groove running longitudinally along the
eexterior of said body and adapted to slidably receive said attachment insert therein,

the tube wall varies 1n thickness and has a relatively thick section to

accommodate said groove being formed therein; and
the exterior of said body 1s eccentric with respect to the interior of said
body due to the varying thickness of the tube wall.

28. The roller tube of claim 27 wherein the inte-rior of said body has a circular profile.

29. The roller tube of claim 28 wherein said circular profile 1s adapted to snugly receive

a motor having a substantially circular outer shape.

30. The roller tube of claim 27 wherein said groove extends from said first end to said

second end.

16
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