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(57) Abréegée/Abstract:

A device Is adapted to form a flanged ring Including an elongated curved extension from an elongated straight flange with an
elongated base and an elongated protrusion extending from the elongated base. The device comprises a first pair of opposed
surfaces adapted to compress an elongated protrusion of a flange to increase a length of the elongated protrusion. The device
further includes a second pair of opposed surfaces adapted to compress an elongated base of a flange to increase the length of
one portion of the elongated base relative to another portion of the elongated base. The axis of rotation of the first pair of opposed
surfaces and the axis of rotation of the second pair of opposed surfaces are disposed perpendicular to each other. A flanged ring Is
also provided that is formed by process comprising the steps of providing a device Including a first pair of opposed surfaces and a
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(57) Abrege(suite)/Abstract(continued):

second pair of opposed surfaces. Still further a method of making a flanged ring includes the step of feeding the elongated straight
flange with respect to the device such that a first pair of opposed surfaces compress an elongated protrusion to increase the length
of the elongated protrusion and a second pair of opposed surfaces compress an elongated base to increase the length of one
portion of the elongated base relative to another portion of the elongated base, wherein the first pair of opposed surfaces and the
second pair of opposed surfaces are rotated on axes of rotation that are perpendicular to each other.
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ABSTRACT OF THE DISCLOSURE

A device is adapted to form a flanged ring including an elongated curved extension
from an elongated straight flange with an elongated base and an elongated protrusion
extending from the elongated base. The device comprises a first pair of opposed surfaces
adapted to compress an elongated protrusion of a flange to increase a length of the elongated
protrusion. The device further includes a second pair of opposed surfaces adapted to
compress an elongated base of a flange to increase the length of one portion of the elongated
base relative to another portion of the elongated base. The axis of rotation of the first pair of
opposed surfaces and the axis of rotation of the second pair of opposed surfaces are disposed
perpendicular to each other. A flanged ring is also provided that is formed by process
comprising the steps of providing a device including a first pair of opposed surfaces and a
second pair of opposed surfaces. Still further a method of making a flanged ring includes the
step of feeding the elongated straight flange with respect to the device such that a first pair of
opposed surfaces compress an elongated protrusion to increase the length of the elongated
protrusion and a second pair of opposed surfaces compress an elongated base to increase the
length of one portion of the elongated base relative to another portion of the elongated base,

wherein the first pair of opposed surfaces and the second pair of opposed surfaces are rotated

on axes of rotation that are perpendicular to each other.
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FLANGED RING AND DEVICE ADAPTED TO FORM A FLANGED RING
AND METHODS

FIELD OF THE INVENTION

The present invention 1s directed to flanged rings and devices adapted to

form flanged rings and methods. More particularly, flanged rings of the present

invention are adapted for use as a connection element between ducts and duct

couplings 1n air handling systems.

BACKGROUND OF THE INVENTION

Air handling systems used in HVAC applications to control air flow. Such
handing systems typically include a network of duct components, such as duct
elements and duct couplings that are fastened together to provide appropriate air flow
to the desired locations. In order to provide an appropriate network, flanged rings are
often used to facilitate connection between rectangular, circular and oval shaped duct
elements and/or duct couplings. In particular, it is known to provide flanged circular
or oval-shaped rings to connect corresponding circular and oval-shaped duct
components. U.S. Patent No. 5,983,496 to Hermanson discloses known circular and
oval flanged rings. As set forth by Hermanson, flanged rings might include an
elongated base and an elongated protrusion extended from the elongated base. In
order to form such flanged rings, Hermanson discloses a method of spin forming the
rings. While spin forming flanged rings might be desirable in certain situations, the
process of spin forming can be time consuming and therefore might involve excessive
manufacturing costs.

With an L-shaped flange profile, it is known to roll a flange to provide the

desired flanged ring. For example, FIGS. 1-3 demonstrate a known process of
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forming a flanged ring from an L-shaped flange. The flanged ring 1s formed from an
elongated straight flange with an elongated base 44 and an 1nner flange 42 forming an
L-shaped flange profile. FIG. 1 illustrates a conventional device 20 for forming the
[-shaped flanged ring. The device 20 includes an upper roller 22 and a lower roller
24. The rollers 22, 24 are adapted to provide a higher compressive force at an outer
portion 44a of the elongated base 44 than an inner portion 44b of the elongated base.
As the elongated straight flange 1s fed with respect to the device 20, the elongated
base 1s compressed to increase the length of the outer portion 44a relative to the inner
portion 44b, therefore forming an elongated curved extension 46.

With reference to FIG. 3, forming the flanged ring involves resting a
substantially straight L-shaped flange on top of a support surface 26. A rotatable stop
30 can be adjusted along a slot to limit the extent of the curved bending of the
elongated curved extension, thereby providing the curved extension with a
predetermined radius of curvature. The flange 1s then fed with respect to the device
20 to form the elongated curved extension 46. A guide block guide block 28 is also
provided to facilitate appropnate alignment of the flange with respect to the device.

The method of forming flanged rings with an L-shaped cross section
described with respect to FIGS. 1-3 has the advantage of reducing production time
and therefore reducing manufacturing costs. It is also desirable to provide further
methods of forming flanged rings with various cross sectional profiles. For example,
it 1s desirable to provide further methods of forming flanged rings from an elongated
straight flange with an elongated base and an elongated protrusion. Forming flanged
rings 1n such a manner might not be possible with the device depicted in FIGS. 1-3 if

the protrusion has sufficient resistance to bending.
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SUMMARY OF THE INVENTION

Accordingly, it is an object of an aspect of the present invention to obviate problems
and shortcomings of conventional devices for forming flanged rings and to provide
flanged rings by an improved process.

In accordance with one aspect of the present invention, a device is provided that 1s
adapted to form a flanged ring including an elongated curved extension from an elongated
straight flange with an elongated base and an elongated protrusion extending from the
elongated base. The device comprises:

a) a first pair of opposed surfaces adapted to compress an elongated protrusion ot
a flange to increase a length of the elongated protrusion;

b) a second pair of opposed surfaces adapted to compress an elongated base of a
flange to increase the length of one portion of the elongated base relative to another portion
of the elongated base, wherein the axis of rotation of the first pair of opposed surfaces and the
axis of rotation of the second pair of opposed surfaces are disposed perpendicular to each
other:

the device further comprising;:

C) a first wheel rotatable about a first rotation axis and a second wheel rotatable
about a second rotational axis that 1s parallel to the first rotational axis, wherein the first pair

of opposed surfaces comprise corresponding outer peripheral surfaces of the first and second

wheel: and

d) a roller including an outer peripheral surface, wherein one of the second pair

of opposed surfaces comprises the outer peripheral surface of the roller, wherein the roller is
rotatable about a third rotational axis that is perpendicular to the first and second rotatable

dXCS.

In accordance with an additional aspect of the present invention, a flanged ring 1s
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provided with an elongated base and an elongated protrusion extending from the eclongated
base. The elongated protrusion has a knurled outer peripheral surface. The flanged ring is
formed by the process comprising the steps of providing a device including a first pair of
opposed surtaces and a second pair of opposed surfaces. The process further comprising the
steps of:

a) providing a device including a first pair of opposed surfaces and a second pair
of opposed surtaces;

b) providing an elongated straight flange with an elongated base and an
elongated protrusion, including a knurled outer peripheral surface, the elongated protrusion
extending from the elongated base;

C) forming an elongated curved extension by feeding the elongated straight
tflange with respect to the device such that the first pair of opposed surfaces compress the
elongated protrusion to increase the length of the elongated protrusion and the second pair of
opposed surfaces compress the elongated base to increase the length of one portion of the
clongated base relative to another portion of the elongated base, wherein the first pair of
opposed surfaces and the second pair of opposed surfaces are rotated on axes of rotation that
are perpendicular to each other.

Still other objects and advantages of the present invention will become apparent to
those skilled in the art from the following description wherein there are shown and described
alternative exemplary embodiments of this invention. As will be realized, the invention is
capable of other different, obvious aspects and embodiments, all without departing from the
invention. Accordingly, the drawings and descriptions should be regarded as illustrative in

nature and not as restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

The following detailed description will be more fully understood in view
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of the drawing in which:

FIG. 1 is a front elevational view of a conventional device for forming a flanged ring;
FIG. 2 is a sectional view of the device of FIG. 1, along line 2-2 of FIG. 1;
FIG. 3 1s a top plan view of the device of FIG. 1;

FIG. 4 is a top plan view of a conventional elongated straight flange;

- ——
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FIG. § is a sectional view of the elongated straight flange along line 5-5 of
FI1G. 4;

FIG. 6 1s a front elevational view of a device for forming a flanged ring 1n
accordance with one exemplary embodiment of the present invention;

FIG. 7A 1s a sectional view of the device along line 7A-7A of FIG. 6;

FIG. 7B is a sectional view of the device along line 7A-7A wherein the J-
shaped flange portion has been removed for clarity;

FIG. 8 is a sectional view of the device along line 8-8 of FIG. 7A;

FIG. 9 is a perspective view of a flanged ring having a circular shaped

formed by the device of FIG. 1;

FIG. 10 is an enlarged view of a portion of the flanged ring at view 10 of

FI1G. 9;

FIG. 11 1s an enlarged view of a portion of the flanged nng at view 11 of
FIG. 9;

FIG. 12 1s a sectional view of the flanged ring along section 12-12 of FIG.
9

FIG. 13 1s a perspective view of an oval-shaped flanged ring formed by the

device of FIG. 1;

FIG. 14 1s an enlarged view of a portion of the flanged ring at view 14 of

FIG. 13;

FIG. 15 1s an enlarged view of a portion of the flanged ring at view 15 of
FI1G. 13; and

FIG. 16 1s an enlarged view of a portion of the flanged ring at view 16 of
FIG. 13.
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The embodiments set forth in the drawing are illustrative in nature and are
not intended to be limiting of the invention defined by the claims. Moreover,

individual features of the drawing and the invention will be more fully apparent and

understood 1n view of the detailed description.

DETAILED DESCRIPTION

FIG. 4 depicts a conventional elonwg'ated straight flange 50 including an
elongated inner flange 54 extending from an elongated base 52. As further sho'wn, the
elongated straight flange 50 includes an elongated protrusion 56 also extending frprn
the base 52. The protrusion 56 might comprise a wide variety of shapes. For
example, the prdtrusion 56 might comprise. a single flange extending upward from fhe
base. As shown in the cross section of FIG. 5, the elongated protrusion 56 might
include an outer protrusion portion 58 and an inner protrusion portion 60 folded

inward with respect to the outer protrusion. Although not shown, the inner protrusion

might be attached to the base and the outer protfusion might be folded outward with

respect to the inner protrusion. For example, an elongated straight flange might have

a profile similar to the ﬂanged ring tllustrated in U.S. Patent No. 5,983,496.

FIG. 6 1llustrates a device 100 for forming a flanged ring. The device 100
includes a first pair of opposed surfaces adapted to compress the elongéted protrusion
56. For example, as shown, the device 100 might include a first wheel 102 rotatable -

about a first rotation axis 102a and a second wheel 110 rotatable about a second

rotation axis 110a that is parallel to the first rotational axis. In such an embodiment

- the first pair of opposed surfaces comprises an outer peripheral surface of the first

wheel 102 and an outer peripheral surface of the second wheél 110. In one particular

embodiment, the first wheel includes a first peripheral surface 104 including a first

6
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diameter and a second peripheral surface 106 including a second diameter that 1s less
than the first diameter. In such an embodiment, the peripheral surface of the second
wheel 110 might also include a first peripheral surface 112 including a first diameter
and a second peripheral surfaces 114 including a second diamter that 1s greater than
the first diameter of the first peripheral surface. Therefore, the first and second
peripheral surface portions 104, 106 of the first wheel 102 are adapted to cooperate
with the corresponding first and second surface portions 112, 114 of the second wheel
110 to form an offset in the elongated protrusion. Forming such an offset in the
elongated protrusion facilitates shaping of the elongated protrusion as it is formed as
part of the curved extension.

In particular embodiments, portions of the peripheral surface of the first
wheel 102 and/or the peripheral surface of the second wheel 110 might be knurled to
facilitate gripping and elongation of the elongated protrusion as it is fed with respect
to the device 100. For example, as shown, the first peripheral surface 104 and the
second peripheral surface 106 of the first wheel 102 might be knurled and the second
peripheral surface 114 of the second wheel 110 might be knurled.

The device 100 further includes a second pair of opposed surfaces adapted
to compress the elongated base 52 of the flange 50 to increase the length of one
portion of the elongated base relative to another portion of the elongated base. As
shown in FIGS. 7B and 8, the device 100 can include a roller 120 including an outer
peripheral surface, wherein one of the second pair of opposed surfaces comprises the
outer peripheral surface 122 of the roller 120. Shown exaggerated in the figures for
clarity, outer peripheral surface 122 the roller 120 might comprise a conical portion to
provide increase compression force at an outer portion 206a than an inner portion

206b of the elongated base 206. Therefore, the difference in compression force
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facilitates an increase in length of the outer portion 206a of the elongated base 206
relative to the inner portion 206b of the base 206 to form an elongated curved
extension from the elongated straight flange as the elongated straight flange is fed
with respect to the device 100.

As further illustrated in FIG. 8, the second wheel 110 can include a
bearing surface 116 that acts together with the outer peripheral surface 122 of the
roller 120 to provide the second pair of opposed surfaces adapted to compress the
clongated base 206. As shown, the bearing surface 116 comprises a substantially flat
surface that 1s perpendicular to the rotational axis 110a of the second wheel 110. As
shown m FIGS. 7B and 8, the rotational axis 120a of the roller 120 can also be
perpendicular to the rotational axes 102a, 110a of the first and second wheel 102, 110.

The exemplary roller 120 illustrated and described herein might be
mounted for relative movement with respect to the support surface 126. As shown,
the roller 120 1s rotatably mounted on a lever arm 140. The lever arm 140 has a pivot
ax1s 142 (see FIG. 6) and a jack screw 144 adapted to provide the appropriate angular
adjustment between the lever arm 140 and the support surface 126.

It 1s contemplated that a wide range of structures might be provided in
order to compress the outer portion 206a of the base 206 to a larger extent than the
inner portion 206b of the base 206. As shown, the conical shape of the outer
peripheral surface 122 of the roller 120 might provide the appropriate structure. In
further examples, the rotational axis of the roller 120 might be adjustable to provide a
desirable distribution of compressive forces.

A method of making a flanged ring with the device 100 includes first
providing an clongated straight flange with an elongated base and an elongated

protrusion extending from the elongated base. Although not necessary, the elongated
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straight flange might further comprise an elongated inner flange. For example, the
elongated straight flange 50 illustrated in FIGS. 4 and 5 might be provided. Next, the
elongated straight flange 1s fed with respect to the device 100 such that the first pair of
opposed surfaces compress the elongated protrusion 56 to increase the length of the
elongated protrusion and the second pair of opposed surfaces compress the elongated
base 52 to increase the length of the outer portion of the base relative to the inner
portion of the elongated base.

In particular embodiments, a rotatable stop 130 might also be provided and
initially adjusted prior to feeding the elongated straight flange with respect to the
device to provide a predetermined radius to the elongated curved extension. An
optional secondary guide 132 might also be provided to fine-tune the radius of the
curved extension. As shown, the secondary guide 132 might include a set of three
guide wheels rotatably mounted with respect to a lever arm. A squaring roll 160
might also be included to discourage helical twisting of the flange as it is fed through
the first and second pair of opposed surfaces. The device 100 might also include an
infeed guide roller 150 and guide blocks 148, 149. The guide roller 150 may be an
1dler roller or might also be driven to provide a controlled the feed rate of the
elongated straight flange with respect to the device.

An exemplary circular flanged ring 200 formed with the device 100 is
illustrated in FIGS. 9-12. To form the circular flanged ring 200, an elongated straight
flange 1s fed with respect to the device 100 until the elongated curved extension
follows an arc of at least about 360°. The ends of the curved extension may then be
welded at a weld seam 204 to form the circular ring. As shown in FIG. 12, the profile
of the circular flanged ring 200 includes an elongated inner flange 218 extending from

an elongated base 206 and an elongated protrusion 208 also extending from the
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elongated base 206. The elongated inner flange 218 might include an optional bead
220 that 1s conventionally provided with such profiles. In alternative embodiments,
the optional bead 220 might not be provided.

As further 1illustrated in FIG. 12, the elongated protrusion 208 includes an
outer protrusion portion 210 and an inner protrusion portion 212 that, as described
above, might optionally be folded inward with respect to the outer protrusion portion
210 as shown. The elongated protrusion 208 might also include a first portion 214
and a second portion 216 offset from the first portion 214 with a transition 215 section
attaching the first portion 214 to the second portion 216 to permit the first and second
portion to be concentric with respect to one another.

In the exemplary embodiment shown, the first portion 214 includes an
outer surface portion 214a and the second portion 216 includes an outer surface
portion 216a, wherein the outer surface portions 214a and 216a might be knurled as
1llustrated i FIGS. 9 and 11. As best illustrated in FIGS. 9 and 10, the inner surface
portion 214b of the first portion 214 might also include a knurled surfaces.

An exemplary oval flanged ring 300 formed with the device 100 is
1llustrated in FIGS. 13-16. To form the oval flanged ring 300, an elongated straight
flange 1s fed with respect to the device 100 until the elongated curved extension
follows an arc of at least about 180°. For example, the elongated straight flange might
be fed with respect to the device 100 until a substantial J-shaped flange portion 302 is
formed as shown in FIG. 7A. The J-shaped portion 302 includes an elongated curved
extension 304 and an elongated straight extension 306. Two such J-shaped portions
might be fastened with respect to one another to form an exemplary oval-shaped
flanged ning. For example, as shown 1n FIG. 13, a first J-shaped flanged portion 302a

1s inverted with respect to a second J-shaped flanged portion 302b and welded at weld

10
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scams 310a, 310b to form the oval shaped flanged ring. The elongated curved
extension 304 might include knurled surfaces. For example, an outer surface 314a of
the first portion and an outer surface 316a of the second portion might have a knurled
surface as shown 1n FIG. 15. In addition, the inner surface 314b of the first portion
might be knurled while the inner surface 316b of the second portion might not include
a knurled surface. Moreover, an outer surface 322a of the second portion of the
clongated straight extension 306 might be knurled while the outer surface 320a and
inner surface 320b of the first portion and the inner surface 322b of the second portion
might not include knurled surfaces. The outer surface 322a might be knurled during
the process of continuing to feed the J-shaped flange portion 302 with respect to the
device 100 after sufficient compression has been removed to prevent further curving
of the extension as 1t 1s being fed.

As shown 1n the drawings, oval-shaped includes a shape with end portions
extending through 180° with straight segments attaching the end portions together.
Although not shown, oval-shaped flanged rings might include rings that have an
elliptical shape or egg shape.

Throughout this application knurled surfaces might include any textured
surface wherein one surface forms or cuts, such as stamps, an imprint on another
surface.

The specific 1llustrations and embodiments described herein are exemplary
only in nature and are not intended to be limiting of the invention defined by the
claims. Further embodiments and examples will be apparent to one of ordinary skill
in the art in view of this specification and are within the scope of the claimed

invention.

11
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WHA'T IS CLAIMED IS:

1. A device adapted to form a flanged ring including an elongated curved
extension from an elongated straight flange with an elongated base and an elongated
protrusion extending from the elongated base, the device comprising:

a) a first pair of opposed surfaces adapted to compress an elongated protrusion of
a flange to increase a length of the elongated protrusion;

b) a second pair of opposed surfaces adapted to compress an elongated base of a
flange to increase the length of one portion of the elongated base relative to another portion
of the elongated base, wherein the axis of rotation of the first pair of opposed surfaces and the
ax1s of rotation of the second pair of opposed surfaces are disposed perpendicular to each
other:

the device further comprising:

C) a tirst wheel rotatable about a first rotation axis and a second wheel rotatable
about a second rotational axis that is parallel to the first rotational axis, wherein the first pair

of opposed surfaces comprise corresponding outer peripheral surfaces of the first and second

wheel; and

d) a roller including an outer peripheral surface, wherein one of the second pair
of opposed surfaces comprises the outer peripheral surface of the roller, wherein the roller is

rotatable about a third rotational axis that is perpendicular to the first and second rotatable

dXCS.

2. The device of claim 1, wherein the outer peripheral surfaces of the first and

second wheel include knurled surfaces.

3. The device of claim 1, wherein the outer peripheral surface of the first wheel
includes a first peripheral surface portion including a first diameter and a second peripheral

surface portion including a second diameter that is less than the first diameter.

12
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4. The device of claim 3, wherein the first and second peripheral surfaces
portions include knurled surfaces.

5. The device of claim 3, wherein the outer peripheral surface of the second
wheel includes a first peripheral surface portion including a first diameter and a second
peripheral surface portion including a second diameter that is greater than the first diameter
of the first peripheral surface of the second wheel, wherein the first and second peripheral
surface portions of the first wheel are adapted to cooperate with the corresponding first and
second surface portions of the second wheel to form an offset in an elongated protrusion.

0. The device of claim 5, wherein the first and second peripheral surface portions

of the first wheel are knurled while only the second peripheral surface portion of the second

wheel 1s knurled.
7. The device of claim 1, wherein the roller includes a conical portion.
8. The device of claim 1, wherein the other of the second pair of opposed

surfaces comprises a bearing surface of the second wheel.

9. The device of claim 8, wherein the bearing surface is perpendicular to the
second rotation axis.

10. A flanged ring including an elongated base and an elongated protrusion

extending from the elongated base, the elongated protrusion having a knurled outer peripheral

surface, the flanged ring formed from a process comprising the steps of:

a) providing a device including a first pair of opposed surfaces and a second pair

of opposed surfaces;
b) providing an elongated straight flange with an elongated base and an
elongated protrusion, including a knurled outer peripheral surface, the elongated protrusion

extending from the elongated base;

C) forming an elongated curved extension by feeding the elongated straight

13
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flange with respect to the device such that the first pair of opposed surfaces compress the
elongated protrusion to increase the length of the elongated protrusion and the second pair ot
opposed surfaces compress the elongated base to increase the length of one portion of the
elongated base relative to another portion of the elongated base, wherein the first pair of
opposed surfaces and the second pair of opposed surfaces are rotated on axes of rotation that
are perpendicular to each other.

11.  The flanged ring of claim 10, wherein the elongated curved extension forms a
substantially circular ring.

12. The flanged ring of claim 10, wherein the elongated curved extension at least
row partially forms a substantially oval-shaped ring.

13.  The flanged ring of claim 10, wherein the elongated protrusion includes a first
portion attached to the base and a second portion offset from the first portion.

14.  The flanged ring of claim 10, wherein the elongated protrusion includes a

knurled inner peripheral surface.

14
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