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8955 DIV II

ABSTRACT

An apparatus and method are described for inserting
angle plates in transverse duct flanges. The apparatus 1is
especially useful in inserting angle plates into transverse duct
flanges of duct fittings. Packages for holding angle plates are

also described.
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SLEEVE FOR ANGLE PLATES OF TRANSVERSE

DUCT FLANGES

This application is a division of application
no. 2,868,557 filed in Canada March 14, 2014 upon
National Entry of PCT/US2014/028057.

RELATED APPLICATIONS

[0001] This application claims benefit of U.S.
provisional application Serial Number 61/852,032, filed
March 15, 2013, entitled “Apparatus and Method for
Placement of Angle Plates in Transverse Duct Flanges,”
and U.S. provisional application Serial Number
61/852,025, filed March 15, 2013, entitled “Hopper and
Angle Plate Packages for Corner Inserter Machines,” both

of these applications may be referred to for further

details.

FIELD OF THE INVENTION

[0002] This invention relates to the placement of
angle plates into the corner defined by channel flanges
at the ends of panels of a duct. More specifically, the
invention relates to apparatus for and methods of
automatically placing the angle plates into the channel
flanges of ducts once a duct is positioned relative to
the machinery, and the invention is especially useful for

duct fittings having irregular shapes.

BACKGROUND OF THE INVENTION
[0003] Apparatus and methods for placement of angle
plates in transverse duct flanges are known and disclosed
in U.S. Patent Nos. 5,283,944; 5,321,880; and 5,342,100,
the disclosures of these patents may be referred
to for further details. Commercial apparatus

using the inventions of these patents have been sold
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8955 DIV II

under the trademark CORNERMATIC® by the Iowa Precision
Industries Division of Mestek Machinery, Inc. (“IPI”).
These machines have been commercially successful and have
transformed the industry with respect to the insertion of
angle plates into duct work. Additionally, U.S. Patent
No. 5,926,937 discloses a mobile apparatus for placement
of angle plates in transverse duct flanges, the
disclosure therein may be referred to for

further details. This latter patented technology has
been manufactured commercially by IPI and sold under the
trademark CORNER CADET®.

[0004] The CORNERMATIC® and CORNER CADET® apparatus
and methods have been commercially successful. They have
saved the industry substantial time and money and made
the insertion of angle plates into ducts substantially
easier for sheet metal fabricators, including saving wear
and tear on the human body. However, the CORNERMATIC®
and CORNER CADET® machines usually cannot accept
irregular shaped duct fittings referred to in the
industry and herein as “fittings.” For example, Figure 1
shows duct fitting D and its irregular shape.
Additionally, fitting D includes Pittsburgh locks PL at
the corners of the duct. Referring to Figure 2, there is
shown the fitting D of Figure 1 and the IPI CORNER CADET®
machine. As shown in Figure 2, the fitting D will not
fit into the machine for the automatic insertion of angle
plates AP. As seen, the top of the fitting will contact
the angle plate supply hopper H of the machine and/or the
fitting will contact the press member P of the machine.
This prevents the duct flanges F from being positioned in
the machine such that the fitting may be clamped in place
by clamp C, receive an angle plate AP, the angle plate
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8955 DIV

thereafter pressed into the flange by press member P and
a subsequent crimping operation. Workers must,
therefore, manually insert the angle plates into the
flanges of fittings and then hammer the angle plate into
the fitting, and thereafter “crimp” the duct flange by
further hammering the flange cover the angle plate.
Accordingly, the worker spends substantial time in such
insertion, slowing down operations, causing expense to
the fabricating shop, causing potential damage to the

flange and wear and tear on the human body.

[0005] Additionally, the fabrication of duct work,
including fittings, is not always precise and the duct
flanges may be bent or the corners of the duct are of an
irregular shape. For example, referring to Figure 3,
there is shown a partial section of duct D having a
Pittsburgh lock PL and flanges F. The duct D is not
precise in its fabrication, including at the Pittsburgh
lock PL, and angle plate AP will not fit properly into
the flange leaving a space S. In such instances, the
CORNERMATIC® and CORNER CADET® machines may have
difficulty in automatically inserting angle plates into
the duct flange or may not be able to automatically
insert the angle plate. In the latter situation, the
angle plate must be removed and manually inserted,
thereby causing additional time for the worker, expense
to the duct fabrication shop and potential damage to the
flange.

[0006] The CORNERMATIC® and CORNER CADET® machines
include supply hoppers which feed the angle plates.
These hoppers are above the angle plate feed mechanism

which slides an angle plate from the bottom of a stack in
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8955 DIV II

the hopper into the duct flange. With respect to the
CORNERMATIC® and CORNER CADET® machines, the hopper may
be in the way of a duct fitting precluding the automatic
insertion of an angle plate as referenced above in Figure
2 and requiring the manual insertion by the worker.

[0007]  Referring to Figure 4, there is shown an angle
plate 12 useful in the CORNERMATIC® and CORNER CADET®
machines and manufactured and sold by IPI and Ductmate
Industries, Inc. (“Ductmate”) under the trademark
CORNERMATIC®. These angle plates come in different
dimensions for use in either TDC or TDF duct flanges.

The angle plates are sold in cartons of 250 angle plates.
The angle plates are stacked in ten columns of twenty-
five. The worker must take each column of twenty-five
angle plates from the carton using a metal rod placed
through bolt hole opening 18 of the angle plate, or by
hand, and hand load each column into the angle plate
supply hopper of the CORNERMATIC® and CORNER CADET®
machines. In some instances, after a number of columns
from the carton are loaded, the remaining columns fall
over, thereby requiring the loading of the angle plates
individually or in small groups. While these machines
have saved the industry substantial time and expense, the
hand loading of the angle plates still takes time.
Accordingly, there is room for improvement to the
packaging and loading of angle plates.

[0008] In duct fabrication plants, the duct work is
first formed and thereafter the angle plates are inserted
into the duct work. Presently, each duct fabrication
shop 1is set up differently, and there is no method for a

work flow comprising an orderly and economical
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8955 DIV II

manufacture of the duct fittings and the automatic
insertion of angle plates into the fittings.

[0009] Accordingly, while the CORNERMATIC® and CORNER
CADET® machines have been an extremely successful “work-
horse” in duct fabricating shops, improvement to these
machines and methods of use is possible. This is
applicable for, among other things, insertion of angle
plates into fittings; the automatic insertion of angle
plates into duct flanges which are not precise in
manufacture or which are bent; and the packaging and
loading of angle plates. There is also a need for a
method of the work flow in duct fabrication shops to
efficiently and economically fabricate fittings and

automatically insert angle plates therein.

SUMMARY OF THE INVENTION
[00010] A primary aspect of the present invention seeks
to provide a new machine for automatically inserting
angle plates into duct flanges, including fittings.
[00011] Another primary aspect of the present invention
seeks to provide a new machine for automatically
inserting angle plates into duct flanges wherein the
angle plate supply hopper is out of the way of the
operation and below the work area.
[00012] Another primary aspect of the present invention
seeks to provide new clamping members which will pull the
flange of the duct outward and will also straighten out
any duct flange which has been deformed, thereby
providing for easier receipt of the angle plate into the

duct flange.

CA 3014579 2018-08-17



[00013] Another primary aspect of the present invention seeks
to provide new packages for angle plates to allow the loading of
a large number of angle plates into a supply hopper of a corner

inserter machine for inserting angle plates.

(00014] Ancther primary aspect of the invention seeks to
provide a new, efficient and economical work flow pattern for the

manufacture of the duct fittings.

[00015] The present invention comprises a new apparatus and
method for automatically inserting angle pages into duct flanges
and especially for fittings. The apparatus includes novel
features and improvement over the CORNERMATIC® and CORNER CADET®
machines including, but not limited to, (1) a new apparatus for
the automatic insertion of angle plates into duct flanges,
including fittings; (2) a new clamp for clamping duct flanges;
(3)a new supply hopper located out of the area of operation;

(4) a new presser for pressing the angle plates into the duct
flanges; and (5) combinations of the above and other features of

the apparatus as discussed herein.

(00016] In a breocad aspect, the present invention pertains to a
package of angle plates for use in an apparatus, for
automatically assembling an angle plate in channel shaped flanges
at ends of duct panels. The package comprises a plurality of
angle plates stacked vertically and non-nesting and held together
in a V-shaped sleeve adapted to receive, in stacked relation, the
plurality of angle plates. The angle plates comprise two legs
wherein each of the two legs includes an inside edge and an
outside edge joined together in angular relation by an integral
corner and adapted to be inserted into the channel shaped duct

flanges at the ends of duct panels. The angle plates further
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include projections projecting in a common direction, and being
of a height to hold adjacent angle plates parallel and spaced,
the stack being vertical and non-nesting, and permit sliding of a
single angle plate off the stack of angle plates. The V-shaped
sleeve has at least one closure member at an end thereof, to hold
the plurality of angle plates in the sleeve. The package of
angle plates is adapted to fit into a V-shaped supply hopper of
the apparatus, for automatically assembling an angle plate in

channel shaped duct flanges at ends of duct panels.

[00016A] In a further aspect, the present invention provides a
package for angle plates for use in an apparatus for
automatically assembling an angle plate in channel shaped flanges
at ends of duct panels. The package comprises a sleeve adapted
to receive, in stacked relation, a plurality of angle plates.

The angle plates comprise two legs joined together, in angular
relation, by an integral corner and adapted to be inserted into
the channel shaped duct flanges. The sleeve has at least one
closure member at an end thereof, and is adapted to fit into the
apparatus for automatically assembling an angle plate in channel

shaped duct flanges.

[00016R] In a still further aspect, the present invention
provides a package of angle plates for use in an apparatus for
automatically inserting angle plates into a duct flange,
comprising a sleeve adapted to receive, in stacked relation, a
plurality of angle plates, and a plurality of angle plates in the
sleeve. The sleeve is adapted to fit into the apparatus for

automatically inserting angle plates into a duct flange.

[00017] These primary and other aspects of the invention will
be apparent from the following description of the preferred

embodiments of the invention and from the accompanying drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

[00018] The following detailed description of the
specific non-limiting embodiments of the present
invention can be best understood when read in conjunction
with the following drawings, where like structures are

indicated by like reference numbers.

[00019] Referring to the drawings:
[00020] FIGURE 1 is a perspective view of a duct
fitting.

[00021] FIGURE 2 is a partial perspective view of the
duct fitting of Figure 1 and a CORNER CADET® automatic

corner inserter machine.

[00022] FIGURE 3 is a partial perspective view of a
piece of duct not precisely made and an angle plate on

the flanges thereof and the presser heads of the

invention.

[00023] FIGURE 4 is a perspective view of an angle
plate.

[00024] FIGURE 5 is a perspective view of a machine in

accordance with the invention.

[00025] FIGURE 6 is a top enlarged view of the machine

of Figure 5 having the protective cover removed.

[00026] FIGURE 7 is a further top enlarged view of the

machine of Figure 5 having the protective cover removed

Ta
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8855 DIV II

and showing the cover for the angle plate supply hopper
pulled back.

[00027] FIGURE 7A is a further partial top view of the
machine of Figure 5 having the protective cover removed
and showing a duct in position for insertion of an angle
plate.

[00028] FIGURE 7B is a close-up view in partial cross-
section showing the cover for the angle plate supply
hopper and angle plates in the supply hopper.

[00029] FIGURE 7C is a further partial top view of the
machine of Figure 5 showing the feed member of the
machine and having the cover for the angle plate supply
hopper removed for ease of reference.

[00030] FIGURE 8 shows a close-up view of a clamping
member of the invention.

[00031] FIGURE 9A is a partial side view of the
clamping member and a duct flange prior to clamping the
duct flange.

[00032] FIGURE 9B is a partial side view of the
clamping member and a duct flange with the duct flange
clamped in the machine.

[00033] FIGURE 10 1is a close-up view of a crimping
member of the invention.

[00034] FIGURE 11 is a close-up view showing a press
member of the invention.

[00035] FIGURE 12 is a side view in partial cross-
section showing a press member.

[000306] FIGURE 13 is a side elevational view of the
invention showing the underside of the machine, including
actuating members for the machine.

[00037] Figure 14 is a side elevational view of the

machine showing the angle plate supply hopper.
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[00038] FIGURE 15 is a close-up view of Figure 14
showing the supply hopper and elevator for the supply
hopper.

[00039] FIGURE 16 is a close-up view of the side of the
machine showing the panel of the pneumatic system.
[00040] FIGURE 17 is a perspective view of a package of
angle plates.

[00041] FIGURE 17A is a partial bottom view of the
angle plate package of Figure 17.

[00042] FIGURE 17B 1s a package blank for the package
of Figure 17 prior to fabrication.

[00043] FIGURE 18 is an alternative embodiment of an
angle plate package.

[00044] FIGURE 19 is an alternative embodiment of an
angle plate package.

[00045] FIGURE 19A is a front view of the angle plate
package of Figure 19.

[00046] FIGURE 20 is a dual head corner inserter
machine using various features of the invention.

[00047] Figure 20A is taken along the line 20A-20A of
Figure 20 showing a V-shaped bracket and a hinged gate
for holding a package of angle plates, the package shown

in phantom lines.

[00048] FIGURE 21 illustrates a method of fitting
fabrication.
[00049] FIGURE 22 illustrates an alternate method of

fitting fabrication.
[00050] FIGURE 23 illustrates an alternate method of
fitting fabrication.
[00051] FIGURE 24 illustrates an alternate method of

fitting fabrication.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[00052] Referring to Figures, the present invention is
directed to a new apparatus and method for automatically
inserting angle plates into duct flanges and particularly
into irregular shaped duct fittings. Additionally, the
invention is directed to a method of use of the apparatus
situated in a duct fabricator’s shop for an efficient and
economical work flow in the fabrication of duct fittings.
[00053] Referring to Figures 5-7 for illustration, the
apparatus 10 of the invention generally includes a table
type structure having a platen or base plate 20 upon
which the duct fitting will be placed for insertion of an
angle plate. The apparatus 10 may include legs 22, sides
24, protective cover 26, and guides posts 28. Guides
posts 28 aide in positioning a duct in the machine. It
is understood that a work table will be placed adjacent
to the machine for working with the duct and angle plate
insertion, although a table top may be made as part of
the machine. The primary components of the apparatus as
discussed in greater detail hereafter include the platen
20, clamp members 30 for clamping the duct in position; a
feed member 50 for feeding an angle plate into place in
the duct flange; press members 70 for pressing an angle
plate into the flange; an angle plate supply hopper 90
located out of the work area and beneath the platen for
supplying angle plates to the feed member from an angle
plate package; and crimper members 120 for crimping the
duct flange after the angle plate has been inserted into
the duct flange. These primary features of the invention

will be discussed in greater detail below.

10
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8955 DIV IT

[00054] With respect to the clamp members 30, as shown
for example in Figures 6, 7, 8, and 9, the clamp member
30 includes a clamp arm 32 for clamping the duct work in
place as shown in Figures 9A and 9B. There are two clamp
members 30 which function the same and clamp adjacent
flanges of a duct. Clamp arm 32 includes a clamp head 34
and clamp finger 36 which engages the duct flange. Clamp
arm 32 is connected to clamp block 38 by a pin 39 upon
which the clamp arm 32 pivots. Clamp 30 is attached to
an air cylinder 40 by pin member 41. Piston 42 moves the
clamp arm 32 from an unclamped to a clamped position.

The clamp members 30 are triggered to clamp the duct work
in place by triggers 44 and electrical switches 46 as
seen, for example, in Figures 6 and 7. When the duct
flanges engage triggers 44, the triggers 44 engage
switches 46 which cause air cylinder 40 and piston 42 to
move the clamp arms 32 downward and clamp the duct flange
into position. More specifically, referring to Figure
9A, there is shown a TDC duct D having flange F in
position to be clamped in place by clamp 30. Figure 9B
shows the duct clamped in place. During the clamping
process, the clamp members 30 pull the flange of the duct
outward and will also straighten out any duct flange
which has been deformed. This provides for easier
receipt of an angle plate into the duct flange. More
specifically, the clamp members 30 pull the duct into
place and then clamps the duct into position as shown in
Figure 9B for receiving the angle plate. In doing so, it
flattens out the flanges so that there is no interference
between the duct flange and the feeding of the angle
plate to the duct flange. The clamp members 30 also open

11
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8955 DIV II

up the area of the channel which allows for easier
placement of an angle plate intoc the flange.

[00055] Referring, for'example, to Figures 6, 7, 7A, B
and 7C, the feed member 50 feeds the angle plate into the
duct flange. Tt should be noted that cover 52 is pulled
back in Figure 7 to illustrate the location of the angle
plates 12. 1In operation, the cover 52 covers the angle
plates as shown, for example, in Figures 6 and 7A. The
cover includes a V-shaped portion 53, generally overlying
and exposing the duct flange corner and an angle plate
when inserted, and a housing 54 connected to the cover by
suitable fastening members. The housing may be grasped
at handle 55 to move the cover along tracks 56. Cover 54
and handle 55 include a locking mechanism (not shown) to
lock cover 52 in place. The housing may alsc include two
magnets 57 for engaging the angle plates for ease of
moving the angle plates into position in the duct flange
as discussed hereafter, although it is understood that a
different number of magnets may be used. The magnets
preferably have 16 1lbs. of pull. The cover 52 is pulled
back when inserting a package of angle plates as
discussed hereafter. The feed member 50 is similar to
that disclosed in U.S. Patent No. 5,283,944 and which may
be referred to for further details. Referring, for
example, to Figures 7A and 7C, the feed member 50 slides
forward and has a V-shaped member 58 which engages an
angle plate 12 and moves the angle plate into engagement
with the duct flange. The feed member 50 moves along a
track 51 in plate 60. Feed member 50 as shown in the
Figures 1is operated by an air cylinder 62 having piston

rods 64 connected to feed plate 50. The operating stroke

12
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of the piston rods 64 and feed plate 50 push an angle
plate from the top of the stack of angle plates in an
angle plate package over plate 66 to engage an adjacent
corner of a duct and overlying the two adjacent channel
flanges.

[00056] When the feed member 50 pushes the angle plate
into place in the duct, it may hold the angle plate
against the corner of the duct prior to presser members
70 pressing the angle plates into place.

[00057] Referring, for example, to Figures 6, 7, 11 and
12, the apparatus includes press members 70 adjacent to
each side of the duct work. The pressers 70 will press
the angle plate down into position in the duct flange.
Preferably, the pressers 70 will press the angle plate at
an angle of approximately sixty degrees, although the
presser angle may be in the range of 50 to 90 degrees.
During the pressing operation, the angle plate is held in
place and 1s pushed back against the duct wall. This
provides for ease of insertion of the angle plate into
the flange and works well when the duct flange is not
exact in construction or the corner of the duct is not
square as shown, for example, in Figure 3.

[00058] Referring to Figure 12, there is shown a
partial cross-section of an air cylinder of the press
member 70 showing a press head 72 connected to an air
cylinder 74 having a piston rod 76 for moving the press
head 72 for pressing an angle plate. Additionally, the
press assembly includes two rods 78 and four linear
bearings 80 for guidance of the press head. The press
head includes a press wedge 82 for contacting the angle

plate and pressing the angle plate into the flange,

13
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8955 DIV II

including holding the angle plate in place and pressing
the angle plate against the duct wall.

[00059] Referring, for example, to Figures 13, 14 and
15, the apparatus includes a supply hopper 90. The
supply hopper 90 is located under the platen 20 of the
apparatus. Accordingly, the supply hopper is located out
of the work area; provides for a larger unobstructed work
area; and allows for the insertion of angle plates into
fittings. The supply hopper 90 comprises an elevator
member 92 which raises the angle plates into position for
the feed member 50 to slide the angle plate into place in
the duct flange. The elevator 82 comprises a V-shaped
steel magazine 94 for holding the angle plates held in
place by mounting plates 96 and 98; and a rodless air
cylinder 100 having finger plates 102. The rodless air
cylinder 100 is made by Bimba and includes two rods 104,
a cylinder body 106 and a carriage 108. Attached to the
rodless air cylinder are finger plates 102 having fingers
110 which engage the angle plates (the angle plates are
preferably in a package as in Figure 17 and are shown in
these Figures with the packaging cut away to show the
angle plates). The supply hopper generally provides
constant upward pressure. The angle plates are held in
position by a cover 52. The cover is pulled back for the
loading of the angle plate magazine such as shown in
Figure 7. When moving the angle plates upward in the
elevator, it has been found useful to use 60 lbs. of air
pressure.

[00060] Referring to Figure 7B, there is shown a
partial cross section of cover 52 and the angle plates in
the supply hopper. The cover 52 includes a housing

member 54 attached to cover 52 for moving the cover as

14
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discussed above. Housing member 54 includes magnets 57
(only one shown) held in place by a suitable fastener 59.
Magnets 57 have been found useful for engaging the angle
plate and holding it in position before feed member 50
moves the angle plate into position over the duct flange.
The use of magnets 57 will correct for any manufacturing
error that may cause the angle plate to be slanted when
stacked in the angle plate package.

[00061] When the angle plate cylinder is empty, the
machine will automatically shut down until angle plates
are reloaded. A new package of angle plates is inserted
by pulling the cover 52 back and inserting the angle
plate package, for example as shown in Figure 17 as
discussed hereafter, and thereafter moving the cover 52
forward to cover the angle plates.

([00062] When loading the angle plate magazine 94 with
an angle plate package as shown, for example, in Figure
17, into the supply hopper 90, the package is placed
through opening 112 in the platen and dropped into place.
The angle plates will come in a package of, for example,
eighty angle plates, as discussed hereafter. Once
inserted, the cover is moved over the angle plate as
shown in Figure 7A. In operation, the angle plates will
be lifted upward by the elevator 92 for insertion into
the duct flange.

[00063] Referring, for example, to Figures 6, 7 and 10,
the apparatus includes crimper members 120 for crimping
the duct flange to hold the angle plate in the flange.
The crimper mechanism is generally as disclosed in U.S.
Patent No. 5,283,944, which may be referred to for

further details. The crimper members 120 extend upwardly

15
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through an opening in the platen 20. FEach crimping
member i1s carried by an angle lever 122 which is
pivotally mounted on a pivot pin. The angle lever is
connected to an air cylinder 124 having a piston rod 126
for movement of the angle lever. The crimper member 120
includes crimper arm 128 for engaging and crimping the
duct flange.

[00064] The angle plate 12 useful in the invention and
in the packaging discussed hereafter is as disclosed in,
for example, U.S. Patent No. 5,342,100, and sold
commercially by IPI and Ductmate under the trademark
CORNERMATIC® and shown in Figure 4. The angle plate 12
includes legs 14, corner 16, projections 17 and bolt hole
18.

[00065] Referring to Figure 16, there is shown the
pneumatic control panel 130. This panel includes two air
regulators and a pneumatic manifold with control valves.
Each valve has a manual override which can be used for
setup and maintenance. The control panel includes
incoming air supply regulator 132; incoming air supply
regulator gauge 134; valve 136 for the clamping members;
valve 138 for the feed member; valve 140 for the presser
members; valve 142 for the crimping members; valve 144
for the elevator member; elevator pressure regulator 146;
and elevator pressure regulator gauge 148. Each valve
has a manual override valve 150. Pressure settings for
the system may be at 100 PSI and the angle plate elevator
pressure at 50 PSI. It is understood that the apparatus
may also be operated by electrical controls or other
means known to those skilled in the art.

[00066] The operating sequence of the machine, as

discussed hereafter, is controlled by a programmable

16
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logic control (PLC) which may be located in an electrical
enclosure on the machine (not shown). The machine may
operate with a standard 115 VAC outlet circuit. When the
machine is plugged into a power source, power may be
applied to the system and the PLC by pressing on a power
on push—buttbn switch. Power may be removed by pressing
a power off push-button switch. The machine operation
may ke controlled by a series of inputs within the PLC.
As discussed below, the sequence is activated by the
triggers 44 which activate switches 46 that connect to
inputs of the PLC. Once these inputs are activated, the
sequence of the corner insertion begins and steps through
to completion as discussed hereafter.

[00067] In operation, the duct fitting will be placed
on the platen 20 of the apparatus and pushed against
guide pcsts 28 where it will engage triggers 44 which
will engage switches 46. This causes the clamp members
30 to clamp the duct work into place. During the
clamping stage, the clamps will pull the flange of the
duct outward and straighten out the flange for easier
receipt of the angle plate. The clamp will alsoc pull the
duct in place and then flatten the flanges so that there
is no interference of the duct during the angle plate
tfeed cycle. This also widens out the flange and allows
for easier integration of the angle plate into the
flange. Once the duct fitting is clamped in place, feed
member 50 moves an angle plate into place in the duct
flange. Feed member 50 with V-shaped portion 53 may hold
the angle plate against the corner of the duct prior to
the presser pressing the angle plate into the flange.

Once the angle plate is in place, press members 70 will

17
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press the angle plate down into position in the duct
flange. The pressers press the angle plates at an angle
of approximately sixty degrees. The press wedge 82 holds
the angle plate in place and also moves the angle plate
back into the duct walls. Once the angle plate is
pressed into place, crimpers 120 will cause crimping arms
128 to crimp the flange over the angle plate to hold the
angle plate in the flange. An angle plate is inserted in
each corner of the duct and, thereafter, the fitting is
removed from the machine.

[00068] Referring to Figures 17, 17A and 17B, there is
illustrated a package 160 for angle plates for insertion
in opening 112 of platen 20. 1In a preferred embcecdiment,
the package 160 is preloaded with angle plates and is
disposable. The package includes a cardboard sleeve 162
holding a plurality of angle plates 12 in place, and
preferably in the range of 50 to 100 angle plates and
more preferably in the range of 70 to 90 angles and most
preferably 80 angle plates. The top of the cardboard
sleeve will include a removable portion 164 for creating
an opening 166 exposing angle plates 12. 1In operation,
the angle plates are pushed up through the opening 166 in
the package by elevator 92 of the corner inserter
machine. Referring to Figure 17A, there 1s shown the
bottom of package 160 having openings 168 and which
extend up the two side walls as shown in Figure 17.
Fingers 110 of the elevator 92 engage the angle plates
through the openings 168 and move the angle plates
upward. |

[00069] Referring to Figure 17B, there is shown a
package blank for package 160 prior to fabrication,

including with instructions for use. The package 160 may
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be used in the present invention as set forth above. The
package 160 may also be used in the CORNERMATIC® machines
as sold by IPI and disclosed in U.S. Patent No. 5,283,944
with modification to the apparatus as discussed
hereafter. The packaging includes perforations 170 in
the side wall portions, perforation 172 in to top wall
portions, and perforations 174 in the bottom wall
portions, all for folding and forming the packaging to
provide for the V-shaped configuration having walls A-~F,
wall B is formed by sections Bl and B2, with wall Bl
being glued or otherwise adhered to wall B2.
Additionally, the package includes removable pull tabs
176 which helps keep the box integrity when shipping and
handling the package. As seen in Figure 17B, the
packaging is marked such to disclose use of the packaging
in the current invention at section A, sold by IPI under
the trademark CORNERMATIC® PLUS™. When used in the
present invention, the top portion 164 is removed and
pull tabs 176 are removed, and then the packaging
inserted into the supply hopper as discussed above. When
using the packaging with the CORNERMATIC® dual head
machine, the packaging i1s marked at Section E for
inserting in the lower dual head of the machine whereby
the pull tabs 176 are removed and the bottom portion 178
is removed and the package is inserted into the lower
head of the machine. When used in the upper dual head of
the CORNERMATIC® machine, as referenced at section D, the
opposite end 164 of the packaging 160 is removed for

inserting corners into the upper head of the machine.

[00070] Again referring to Figures 17, the package 160
is preferably made of cardboard and is disposable. It is
19
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understood that the packaging may be made of other
materials and be reusable without departing from the
scope of the invention. For example, the package may be
made of plastic which i1s disposable or reusable.
Similarly, the package may be made of metal and reusable.
Reusable packages are not preferred as this requires the
insertion of angle plates in the package and defeats the
time saving element of the package. Notwithstanding, a
metal package may be used and is substantially similar to
package 160 with the exception that it may have an open
top end and will not require tabs 176. Thus, a metal
reusable package will include a sleeve 162, having an
open top end 166, and a bottom 178 having openings 168
for allowing elevator 92 to move angle plates 12 upward
in the supply hopper.

[00071] Referring to Figure 18, there is illustrated an
alternate embodiment 190 of the packaging for a plurality
of angle plates 12, e.g. eighty angle plates. The
packaging includes straps 192 and 194 for holding the
angle plates in place. The straps are preferably made of
plastic, but may be made of metal or other suitable
material, e.g. wire, twine or cloth. The angle plates
are inserted into the supply hopper and the straps are
then cut.

[00072] Referring to Figures 19 and 19A, there is
illustrated an alternative embodiment 200 of the
packaging which includes a V-shaped paper material 202
for aligning the angle plates and a strap 204 for holding
the angle plates in place. The packaging is inserted
into the hopper and thereafter the strap is cut.

[00073] It is understood that other variations of

packaging may be used in the invention without departing
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from the scope thereof. For example, a plurality of
angle plates may be held together by wire inserted
through the openings in the legs and corner of the angle
plate or by other fastening members.

[00074] As stated above, the CORNERMATIC® machines sold
by IPI have worked extremely well and have been
commercially successful. It i1s understood that various
aspects of the invention disclosed herein may be also
useful on the CORNERMATIC® machine. For example, the
clamping members 30 disclosed herein may be used on the
CORNERMATIC® machine. Similarly, the presser members 70
disclosed herein may also be used on the CORNERMATIC®
machine, although the press members will axially press
the angle plate. It is believed that the use of the
clamp members 30 will make the CORNERMATIC® machine even
more efficient. Similarly, the CORNERMATIC® machine may
use the new angle plate packages. For example, referring
to Figures 20 and 20A, there is shown a dual head corner
inserter machine 220 having clamping members 30 and
presser members 70 in the lower head and the upper head.
The machine has a V-shaped bracket 222 in the lower head
for receiving a package 160 (shown in phantom lines in
Figure 20A) of angle plates and which is held in place by
a gate 224. Gate 224 is opened and closed on hinge 226.
Latch 228 maintains gate 224 closed. While not shown,
the upper head of the apparatus includes a similar V-
shaped bracket 222 for receiving a package 160 of angle
plates and which is held in place by gate 224,

[00075] Referring to Figures 21-24, the present
invention further includes a method for fabricating a

duct fitting and the automatic insertion of angle plates
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in the duct fitting. Presently, duct fittings are
manufactured in a fabricator’s shop in the following
sequence: sheet metal sections for the duct fitting are
cut on a plasma table; the sheet metal sections are
thereafter moved to another location in which the worker
fabricates the duct fitting; angle plates are then
inserted into the duct fitting manually whereby the
worker hammers an angle plate into a corner of the duct
fitting and thereafter hammers the flange over the angle
plate to keep it in place; and the worker does this for
each corner of the duct. This process is time consuming
and physically demanding on the worker. Referring to
Figure 21, the method of the present invention includes a
work station having an apparatus 10 and table T.
Preferably, as shown in Figure 21, there are two work
stations side by side. There are one or more workers at
each work station, in a preferred method two workers.
One worker first places the duct fitting sheet metal
sections on the table and fabricates the fitting.
Thereafter, this worker automatically inserts the angle
plates using apparatus 10. A second worker may work at
the table performing the same functions. Accordingly, at
one work station, the fitting may be fabricated and the
corners automatically inserted. As an alternative, one
worker may fabricate the fitting and the other worker
automatically insert the angle plates and then move the
ceompleted fitting to a storage location in the shop.
[00076] Referring to Figures 22-24, there are shown
alternative embodiments of methods for the work flow of
automatically inserting angle plates into fittings.
Figure 22 illustrates an alternative embodiment of the

work station. In this embodiment, the work station
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comprises two apparatus 10 placed back to back with a
work table T at each side. A worker will be on each side
of each work table to fabricate the duct fitting, insert
the angle plates and then remove the duct fitting as
discussed above for the work station in Figure 21.
[00077] Figure 23 illustrates a further alternative
embodiment. In this embodiment, the work station
comprises two apparatus 10 placed back to back with a
table T placed at each side perpendicular to the
apparatus.

[00078] Figure 24 illustrates an alternative embodiment
similar to Figure 22 utilizing one apparatus 10 and two
work tables T.

[00079] The exemplary embodiments herein disclosed are
not intended to be exhaustive or to unnecessarily limit
the scope of the invention. The exemplary embodiments
were chosen and described in order to explain the
principles of the present invention so that others
skilled in the art may practice the invention. As will
be apparent to one skilled in the art, wvarious
modifications can be made within the scope of the
aforesaid description. Such modifications being within
the ability of one skilled in the art form a part of the
present invention and are embraced by the appended

claims.
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WHAT IS CLAIMED IS:

1. A package of angle plates for use in an apparatus
for automatically assembling an angle plate in channel
shaped flanges at ends of duct panels, said package
comprising:

a plurality of angle plates stacked vertically and
non-nesting and held together in a V-shaped sleeve adapted
to receive in stacked relation said plurality of angle

plates;

said angle plates comprising two legs wherein each of
said two legs includes an inside edge and an outside edge
joined together in angular relation by an integral corner
and adapted to be inserted into said channel shaped duct
flanges at the ends of duct panels wherein said angle
plates further include projections projecting in a common
direction and being of a height to hold adjacent angle
plates parallel and spaced, thereby providing said stack
vertically and non-nesting and permitting sliding of a

single angle plate off said stack of angle plates:

said V-shaped sleeve having at least one closure
member at an end thereof to hold said plurality of angle

plates in said sleeve; and

wherein said package of angle plates is adapted to fit
into a V-shaped supply hopper of said apparatus for
automatically assembling an angle plate in channel shaped

duct flanges at ends of duct panels.
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2. The package according to claim 1 wherein said
sleeve includes a closure member at each end of said sleeve

and at least one said closure member is removable.

3. The package according to claim 2 wherein said
package 1s made of a material selected from the group

consisting of cardboard, plastic and metal.

4. The package according to claim 2 wherein at least
one said closure member includes at least one opening
adapted for receiving a means for elevating said angle

plates upward in said package.

5. The package according to claim 2 wherein the
package 1is adapted to be used in an apparatus for

automatically assembling angle plates having dual heads.

6. The package according to claim 2 wherein said

plurality of angle plates comprises 50 to 100 angle plates.

7. The package according to claim 1 wherein said
package is made of a material selected from the group

consisting of cardboard, plastic and metal.

8. The package according to claim 7 wherein at least
one said closure member includes at least one opening
adapted for receiving a means for elevating said angle

plates upward in said package.
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9. The package according to claim 8 wherein at least
one salid closure member includes two openings adapted for
receiving a means for elevating said angle plates upward in

said package.

10. A package for angle plates for use in an
apparatus for automatically assembling an angle plate in
channel shaped flanges at ends of duct panels, said package
comprising:

a sleeve adapted to receive in stacked relation a

plurality of angle plates;

said angle plates comprising two legs joined together
in angular relation by an integral corner and adapted

to be inserted into said channel shaped duct flanges;

said sleeve having at least one closure member at an

end thereof; and

wherein said sleeve is adapted to fit into said
apparatus for automatically assembling an angle plate

in channel shaped duct flanges.

11. The package according to claim 10 wherein said

package contains a plurality of angle plates.

12. The package according to claim 11 wherein said
sleeve includes a closure member at each end of said sleeve

and at least one said closure member is removable.

13. The package according to claim 12 wherein said
package is made of a material selected from the group

26
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consisting of cardboard, plastic and metal.

14. The package according to claim 13 wherein at
least one said closure member includes at least one opening
adapted for receiving a means for elevating said angle

plates upward in said package.

15. The package according to claim 14 wherein said
angle plates are configured to permit stacking of a

plurality of angle plates.

16. The package according to claim 15 wherein said
angle plates further include projections projecting in a
common direction and being of a height to hold adjacent
plates parallel and spaced, thereby preventing nesting and
permitting sliding of single angle plates off a stack of
plates.

17. The package according to claim 13 wherein the
package is adapted to be used in an apparatus for

automatically assembling angle plates having dual heads.

18. The package according to claim 13 wherein said

plurality of angle plates comprises 50 to 100 angle plates.

19. The package according to claim 10 wherein said
package 1s made of a material selected from the group

consisting of cardboard, plastic and metal.

20. The package according to claim 19 wherein at
27
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least one said closure member includes at least one opening
adapted for receiving a means for elevating said angle

plates upward in said package.

21. The package according to claim 20 wherein at
least cne said closure member includes two openings adapted
for receiving a means for elevating said angle plates

upward in said package.

22. A package of angle plates for use in an apparatus
for automatically inserting angle plates into a duct flange
comprising:

a sleeve adapted to receive in stacked relation a

plurality of angle plates;
a plurality of angle plates in said sleeve; and

wherein said sleeve is adapted to fit intoec said
apparatus for automatically inserting angle plates

into a duct flange.

23. The package according to claim 22 wherein said

sleeve includes at least one closure member.

24. The package according to claim 23 wherein said
sleeve includes two closure members and at least one of

said closure members is removable.

25. The package according to claim 23 wherein one of

said at least one closure member includes at least one

28
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opening adapted for receiving a means for elevating said

angle plates upward in said package.

26. The package according to claim 25 wherein one of

said at least one closure member includes two openings.

27. The package according to claim 22 wherein the
package is adapted for use in an apparatus for

automatically assembling angle plates having dual heads.

28. The package according to claim 22 wherein said
plurality of angle plates is in a range of 50 to 100 angle
plates.

29. The package according to claim 22 wherein said
package is made of a material selected from the group

consisting of cardboard, plastic and metal.

29
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