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IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF MASSACHUSETTS

SYSTEMATION, INC.
One Home Loan Plaza
Warwick, Rhode Island 02886

Plaintiff,

Civil Action No.

QQCV 1139 4R¢L
WN{#P!# ;l387/5k |

§;\ . "‘ J’ o Y
COMPLAINT " B N

vs.

ENGEL INDUSTRIES INC.
8122 Reilly Avenue
St. Louis, Migsouri 63111

Defendant.

ther Y -

g i
&%'Wn. , . ) . ::*’“"‘ﬂ‘

1. This is an action for patent infringement ariging

CRICIS S ¥ 11 —
Plaintiff Systemation, Inc. for its:complﬁiﬁgggiigégs:

under the Patent Lawg of the United States, Title 35, United
States Code. Jurisdiction is conferred on this Court by 28
U.S.C. §§1331 and 1338. Venue is proper under 28 U.S.C.

§§ 1391 (¢) and 1400(b).

2. Plaintiff, Systemation Inc., is a corporation
organized and existing under the laws of the State of Rhode
Island, and has a place of business at One Home Loan Plaza,
Warwick, Rhode Island 02886.

3. Defendant, BEngel Industries Inc., on information

and belief, is a corporation organized and existing under the
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laws of the State of Delaware, and has a place of business at
8122 Reilly Avenue, St. Louis, Missouri 63111.

4. Plaintiff is the owner by assignment of United
Statesg Patent No. 5,321,880 entitled "Automated Method For
Placement Of Angle Plates In Transverse Duct Flanges" which was
duly and legally granted on June 21, 1994 to William V. Goodhue
and United States Patent No. 5,283,944 entitled "Apparatus For
Placement Of Angle Plates In Transverse Duct Flanges" which was
duly and legally issued on February 8, 1994 in the name of
William V. Goodhue. A copy of each of gaid patents is attached
to the complaint as Exhibits A and B, respectively.

5. On information and belief, defendant has been and
still is causing plaintiff tortious injury by infringing and
willfully infringing said patents by manufacturing, selling and
offering to sell machines for placement of angle plates in
transverse duct flanges which use the inventions patented in each
of said United States Patent Nos. 5,321,880 and 5,283,944, and
defendant will continue to do so unless enjoined by this Court.

6. Plaintiff, through its exclusive licensee, marks
products manufactured under said patents pursuant to 35 U.S.C.
§287.

7. Defendant is and has been aware of said patents.

WHEREFORE, the plaintiff prays:
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A. That this Court grant a preliminary and final
injunction restraining the defendant from further infringement of
gaid patents;

B. That this Court find.and assess damages adequate to
compensate for the defendant's infringement of said patents, and
increase such damages to three times the amount found or
assessed;

C. That this Court have an accounting to determine the
aforesaid damages and interest for patent infringement;

D. That this Court award the plaintiff the costs of
this action and plaintiff's reasonable attorney fees; and

E. That this Court grant such other relief as the
Court may deem just and proper.

Regpectfully submitted,

SYSTEMATION, INC.

BLAM@%OW
Cornelius J. Moynihan, Jr.
BBO 358840
Nicholas G. Papastavros
BBO 635742
Kristin D. Kuperstein
BBO 641710
NIXON PEABODY LLP
101 Federal Street
Boston, Massachusetts 02110-1832
Telephone (617) 345-1000
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o Thasding A Bicok

A. W. Breiner Cﬁ? &@t;)

Theodore A. Breiner
BREINER & BREINER

115 North Henry Street
Alexandria, Virginia 22314
Telephone (703) 684-6885

Attorneys For Plaintiff

July 14, 2000
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AUTOMATED METHOD FOR PLACEMENT
OF ANGLE PLATES IN TRANSVERSE DUCT
FLANGES '

William V. Goodhue. 57 Poiac Point.
North Kingstown, R.1. 02852

151,021
Nov, 12, 1993

Inventor:
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(57] ABSTRACT

A method of installing angle plates at the comers of
ducts which has at the opposite ends of each panel of
the duct channel shaped flanges into which is instailed
an angle plate with the angic plares being utilized to
secure adjacent ducts together utilizing fasteners. The
angle plates are configurated o a3 to be automaticaliv
fed by way of = supply hopper und associated machin-
ery is constructad whereby a lowermost angle platein a
stack is autematically fed into position overlying duct
channel flanges after the duct has been clamped in place
followed by the forcing of the angle plate into the duct
channel flanges and the ssaurement of the angle plate in
place. The method may comprise Placing two angic
flanges into two comers of one end of the duct and,
further, simuitaneously Placing angle. plates into the
channel flanges at both the bottom and top of a duct,
Finally, the duct may come with two portions joined by
a seam which is sutomarically locked together at the
time of the placcment of the angle plates.

16 Claims, 6 Drawing Sheets
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AUTOMATED METHOD FOR FLACEMENT OF
ANGLE PLATES IN TRANSVERSE DUCT
FLANGES

This is a division of application Ser. No, 08/021.453
filed Feb. 23, 1993 now U.S. Pat. No. 5,283,944,

FIELD OF THE INVENTION

This invention relates to the placement of angle plates
nto the cormner defined by channel flanges at the ends of
panale of a duct of u conventional type. Mare specifi-
cally, the invention relates to apparatus for and method
of automatically placing the angle plates into the chan-
net flanges of duets once a duct it positioned relative to
the machinery.

BACKGROUND OF THE INVENTION

It is well known to connect the ends of sheet maral
ducts by providing the ducts at opposite ends of the
panels of the duets which open towards one another
and wherein there is disposed at the corners of the ducts
angle plates which have opposite ends thereof seated in
and connect together adyacent angle flanges. The ducts
are then securaed together by way of fasteners which
connect together the angle plates.

Attention is here directed to the patenis to Heilman et
al, U.S. Pat. No. 4,466,641, and La Crosse et al, U.S.
Pat. No. 4,542,923, which clearly disclose ducts formed
with the channei flanges into which there are forced
angle plateg by way of which the ducts are connccted
together by bolts passing through the angle plates,

To date, the angle plates are manually secured 10 the
ducts by manually forcing the angle plates into the duct
channel flanges. This is time consuming and thus costly.
Further. each angle plate must be positioned individu-
ally.

SUMMARY OF THE INVENTION

In accordance with thit invention, a first objective is
1o provide angle piates for connecting rogether ducts
which are so configurated whereby the angle plates
may be stored in a supply hopper in a manner whergin
the lowermost angie plaie may be moved from beneath
the remaining angle plates and applied to a duct.

Next, in order that angle plates may be auramatically
positioned within duct channel {langes. there is pro-
vided machinery which will automatically secure 3 duct
for the reception of one or more angle plates, When the
duct securing oparation is compieted. an angle plate
will be moved from the bottom of a stack of angie plates
against a comer of the duct and above the adjacent
channel Manges, Then tha angle plates are pressed into
the channel flanges.

Inasmuch as there is a notch defined by adjacent ends
of adjacant channel flanges, it has been found that an
angle plate may be best positioned for pressing into the
channel flanges with a comer thereof tilted into the
noteh, This results in the accurate positicning of the
angle plate rclative to the channel flanges.

After the angle plates are fully scated in the channel
flanges, side adges of the channel flanges adjacent the
notch are crimped into overlying relation with respect
to the angle plate to assure interlocking of the angle
plate with the duct.

Another feature of the invention is that there may be
provided two sets of angle plate applicating machinery

10
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o as to simultaneously install angle plates at two cor-
ners of a duct.

Also, since angle plates must be installed at opposite
ends of the duct. similar machinery may be providad for
automatically insialling angle plates at an upper end of
the duct at the same time a5 angle plates are installed at
the bottom end of a duct. Furthermore, the machinery
for installing angle platas at the upper end of a duct is
automatically vertically adjustable to compensate for
differences in duect lengths,

Finally, ducts eomie in one or two tections which
must be locked together by way of longitudinal seams.
These seams may be automatically locked together by a
rolling action while the angle piates are being installed.

With the above and other objects in view that will
hereinalter appear, the nature of the invention will be
more clearly understood by reference to the following
detailed description, the appended ¢laims and the sev-
cral views illustrated in the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a perspective view with parts broken away
showing two ducte joined together by way of angle
plates installed in channel flanges of the ducts;

FIG. 2 is a (ragmentary perspective view of a duct
having channel flanges into which a duct joining angle
plate is pressed;

FIG. 3 is a plan view of a typical angle piate having
stacking means;

FIG. 4 is a perspective view showing the initial posi-
tioning of an angie plate relative to a duct in accordance
with this tnvention;

FIG. § is similar perspective view showing the angle
plate fully pressed into position;

FIG. 6 is a schematic perspective view of a machine
formed in accordance with this invention;

FIG. 7 is a Iragmentary hotizontal sectional view
showing a fower part of a duct positioged for receiving
an angle plate:

FIG. 8 is a fragmentary vertical sectiopal view taken
generally along the line 8—8 of FIG. 7 and shows spe-
cifically both the details of a positioner for holding a
duct in position and presser means for pressing an angle
plate into channel flanges of such ducy

F1G. 2 is a vertical sectional view taken through a
supply hopper for angle plates and apparatus for mov.
ing the lowermost angle plate of a swack into position
refative to a duct for positioning in the channel flanges
of such duct:

FIG. 10 is an elevational view with parts broken
away showing the details of a presser unit for pressing
an angle plate into a duct channel flange;

FI1G. 11 is a view similar ta FIG. 10 showing the
tilting of the angie plate to the position shown in FIG.
4

FIG. 12 is a view similar to F1G. 10 showing the
presser unit fully pressing the angle plate into the posi-
tion shown in FIG. 5;

FIG. 13 is a side elevational view with parts broken
awsay of a crimping mechanism carried by the upper
halfl of the machine of FIG. I;

FIG. 14 is 2 sectional view taken generally along the
lines 14~14 of FIG. 13 and shows fyrther the details of
the crimping mechanism:

FIG. 1§ is a fragmentary vertical sectional view of
the upper mechanism showing the difference in con-
struction of the angle plate feed mechanism of the upper

12729
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mechanism as compared to the lawer mechanism of
FIG. 9;

FIG. 16 is a fragmentary elcvatignal view showing
the crimping mechanism of the lower pant of the ma-
chine;

FIG. 17 is » control schematic showing how a fluid
eylinder of & Iatter function of the machine is controlled
by a valve actuated by a2 prior lunctioning mechanism of
the machine; )

FIG. 1R is a schematic plan view showing the provi-
sion of two angle plate applying machines in sooperat-
ing relation for simultaneously. installing angle plates to
two corners at both ends of a ducy;

FIG. 19 is & schematic perspective view showing the
manner in which the clamp plate installing machine
may be modified to simultaneously lock a eonventional
seam between ane or two longitudinal duct halves;

FI1G. 20 is a [ragmentary sectional view taken along
line 20—20 of FIG. 3 and shows the demils of & aon-
nesting spacer at the corner of the angle piate of FIG, 3;

FIG. 21 is u fragmentary sectional view uien along
line 21-=21 of FIG. 3 and shows the detsils of & non-
nesting spacer a( an end of the angle plate of F1G. 3;

FIG. 22 is a pian view of a modified form of an angle
plate;

FIG. 23 is a [rapmenury sectional view taken along
line 23—23 of FIG. 22 and shows the details of a nan-
nesting spacer at the carner of the angle plate of FIG,
22;

FIG. 24 is a fragmentary sectional view takzn ajong
line 24—24 of FIG, 22 and shows the details of a non-
nesting tab truck from an end portion of the angle plate
of FIG. 22;

FIG. 25 is s schematic elevational view showing the
pivoul mounting of the machine for repairs; and

F1G. 26 is a schematic sectional view taken along line
2626 of FIG. 15 and {urther shaws the detsils of the
pivotal mounting of the machine,

DETAILED DESCRIPTION OF THE
DRAWINGS

Referring to FIG. 1, there is illustrated = pair of ducts
20 which are joined together utilizing angle plates 22
which arc seated at comers of the ducts 20 in channel
flanges 24 at each end of each panel 28 of each duct.
The ducts 20 are secured together by bolts 28 and nuts
30 passing thratgh each pair of angle plates 22.

Prior to this tnvention, the angie plates 22 were in-
stalled in the ducts 20 by 1ime consuming wanuat opera.
tion. This invention particularly relates to a machine
which will automatically place the angle plates 22
within the channel Nanges 24,

Reference is now to made to F1G. 2 wherein is illus-
trated a jower corner of onc of the ducts 20 and shows
the specific details of channel flange 24 formed at appo-
site ends of the duct panels 26. 1t is to be noted that each
ehannel flange 24 includes a base mcmber 32 which
extends transversely outwardly from each end of each
panel 26. The base member 32 termitates in a side flange
34 which extends parailel to the respective pancl 25 and
is selectively daubled inwardly or outwardly upon itself
as at 36.

Referance is now made to FIG. 3 wher=in is illus-
trated a typical angle plate 22 which is of 2 right angle
outline and includes a pair of integral legs 38 joined
together at right anglcs. Each leg 38 may be of suflicient
thickness 1o have the required strength or may be suit-
ably reinforced, {or example by upstanding flanges 40.

23
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At a corner 42 formed by the legs 38 there is an open-
ing 44 for receiving the bolts 28.

In accordance with this invention, the angle plates 22
must be stackable, one vpon the other. as is shown in
FIG. 9 with the bottom angle plate 22 in a suck being
slid out from under the remainder of the angle piates 22
in that steck. To this end, each angle plate 22 is pro-
vided with at lcast three upstanding projections or the
equivalent thereof. The projections inciude reversely
bent tabs 46 at remote ends of the legs 38 and remotcly
bent tabs 47 at opposite sides of the opening 44.

As is best shown in FIG. 2, at esch comer of the duct
20 there is formed by the channei (langes 24 a wyuace
notch 48. This notch, as iz shown in FIG. 4, it benefi-
cially utilized in the seating of sn angle plate 42 within
a pair of adjacent channe! flanges 24, It will be saen that
in an initial step of pressing an angle plate 22 into the
puir of channel flanges 24, the corner portion of the
angle plate 22 is depressed within the notch 48 with the
legs 38 being tilted upwardly and tightly engaged with
the panels 26 of the duct 20. Thereafier, as is shown in
F1G. §, the angle plate 22 is then fully pressed into the
channel Nanges 24,

Referring to F1G. 6. it will be senn that there i iflus-
tratcd a machine, generally identified by the numeral 50
automnatically positioning and sseuring angle plates
within channel flanges of ducts. Returning mementarily
to FIG. 1, it Will be saen that there are channel flanges
24 st each end of the duet 20. The machinery 50 in-
cludes a lower unit. generally identified by the numeral
52, and an upper unil, generally identified by the nu-
meral $4. The lower unit is constructed to place angle
plates 22 within the lower channel flanges 24 while the
upper unit 54 is construeted to place angie platésy 22
within the upper channel flanges 24. The lower umit 52
may be utilized cither by itseif or in combination with
the upper unit 5. The lower unit 52 will be described in
detail first.

The lower unit 52 includes & platen or base plate 56
which is provided with suitable supports to position the
same at an elavation wherein squipment sacured to the
underside of platen 56 will ¢lear the supporting surface.
There i5s mounted above the platen 54 in vertically
spaced relation an upstanding angle plate supply hopper
58. In this manner, & lowermost angle piate 22 may be
slid out from beneath the remaining angle plates wathin
a stack of angle plates as {5 generally shown in FIG. 9.

The platen 56 is of a size to have seated thereon a
lower part of a typical duct 20 as is shown in FIG. 6.
The duct 20 is in part positioned by way af & notched
plate 80 which will be deséribed in detail hereinafter, As
is best shown in FIGS. 7 and 8, the lower unit 52 in-
cludes positioning mesns for pasitioning the lower pan
of the duct 20 relative 1o the notched plate 60. The
positiontng mezns, which are generally identified by the
nurperal 62, includes a positioning member 64 which is
pivotally mounted on s transverse pivot pin 66 mounted
below the platen 56 with the platan 56 having an elon-
gated notch 68 therein which permits the positioning
member 64 to swing upwardiy froin a recessed position
below the top surface of the piaten to the duct position
shown in FIGS. 7 and 8.

The positioning member 64 includes a pinion sector
70 which is engaged by a rack 72 mounted for vertical
movement on an end of a piston rod 74 of a {luid motor
76.

When the lower part of the duct 20 is moved into the
position shown in FIG. 8, the channel Nanges 24 are
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now in pasitions for receiving angle plates 22. This is
aceomplished by the mechanism shown in FIG, 9
which includes a feed member 78 which is seated for
sliding movement on a spacer plate 8. It is t0 be noted
that the lowermost plate 22 is seated on that same spacer
plate so that the angle plates 22 which are fed to the
duct 20 will be positioned above the duct channei flange
24

A seeond Muid motor 82 is mounted by means of a
support 84 beneath the platen §6 and a piston rod 86 of
the fluid motor carries an arm 88 which is secured (o the
undersids of the (ezd plate 78 and passcs through a line
of slots 90 and 92 and the platen $6 and the spacer plate
80.

It will be seen that the operating stroke of the fluid
motor 82 is 3 reciprocating stroke. A lowermost angle
plate 22 is pushed from the bottom of the stack of the
angle plates 22 carried by the supply hopper 58 to the
right to the dorted line position of the angle plate 22
whereat the angle plate 22 engages the adjacent corner
of the dnct 20 overlying the two adjacent channej
flanges 24.

The angle plate 22 is now in position to be pressed
into the associated channel flanges 24. This is accom-
plished by a pressar deviee 94 which is best itlustrated in
FIGS. 7, 8, 10, 11 and 12,

The presser device 94 includes the previously des
seribed notched plate 60 which is carried for downward
movament by a pair of rods 96 which extends down and
through the platen 56 and are connccted togcther at
their ends by 2 transverse connecting bar 98 which is
carried by a piston rod 100 of a fluid motor 102. The
fluid moror 102 is suspended below the platen 56 from a
plate 104 which, in turn, is suspended from the platen 56
by rods 106. Additionally, the fluid motor 76 is also
suspended from the plate 104,

The notched plate 60 has depending from the under-
side thareof a pair of presser biocks 108 which are
adapted 10 gngage the legs 38 of an angle plate 22.

The plate 60 also carries in depending relation a
presser member 110 which is positioned to engapge the
comer 42 of the angle plate 22, As is best shown in FIG.
8. the presser member 110 i$ carried by a rod 112. The
rod 112 extends upwardly through the plate 60 and is
receivably urged downwardly by a gpring 116. This
permits the presser member 110 to resiliently move

upwardly relative to the platc €0 in a manner to be

deseribed hereinafter.

Since the presser member 110 depends below the
blocks 108, it will be seen that when the presser device
94 is actuated by the fluid motor 102, the presser mam-
ber 110 will {irst engage the comer of the angic plate 22
10 tilt the angle plate 22 in the manner best shown in
F1G, 4. Thereafter. as the notched plate 6D continues its
downward movement, the pressure blocks 108 will
cngage the legs 38 of the angle plate 22 to fully foree the
angle plate 22 down into the channel flanges 24. This
posttion is shown in FIG. 12. It is noted that at this time
the angle piate 22 assumes a horizontal position forcing
the presser member 110 upwardly against the resilieney
of the spring 116,

At this time the angle plate 22 is fully seared in the
two associated channcl flanges 24 and may be retained
in place within the channel flanges 24 by beads. How-
aver, it is preferred 1o crimp the side flanges 34, 36 over
the legs 38 of (he angle plate to reuin it in place.

The crimping of the side flanges 34, 36 is efTected by
two separate cimping heads 118 which form pans of

40
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crimping devices 120 which cxtend vpwardly through
openings 122 in the platen 56, a3 is best shown in FIG.
16, Ezch crimping hcad 118 js carried by an angle lever
124 which is pivetally mounted on a pivot pin 126. The
pivot pin 126 is svitably mounted below the platen 56.

The specific dewils of the crimping device 120 are
best shown in FIGS. 13 and 14 with respect 1o the
crimping devices carried by the top unit 54 which in-
cludes a platen 128 having an opening 122 therethrough
for each of the erimping devicas 120.

It will be seen that there are 1 pair of mounting plates
130 which are bolted to the platen 128 and which are
disposcd in spaced parallel relation. The mounting
plates 130 are connected together in spaced relation at
their free ends by way of a ¢cam block 132 and bolts 134

Tt will also be seen that the pivot pin 126 is cartied by
the piates 130.

It will alsey be seen that the crimping device 120 fur.
ther includes actuating links 136 which have ane end
thereof connected to the angle Jever 124 by a pivot pin
138. The oppuosite end of the links X36 carries a pivat pin
140 which has the opposite ends thereof received in a
guide slot 142 formed n each of the plates 130. The furst
pin carties a cam follower 150 which engages a cam
surface 151 of the cam block 132,

An end of a piston rod 144 of a fluid motor 146 is
connected to the link 136 by a pivot pin 148, It is to be
understood that the non-illustrated end of the fluid
motor 146 is pivorally mounted relative to the platen
128 to allow a slight vertical movement of the piston
rod 144,

When the fluid motor 146 is actvated to move the
piston rod 144 vo the right, as the pivot pin 140 maves to
the right in guide slot 142, the engagement of the cam
follower 150 with the cam surface 151 lorces the lever
136 downwardly to pivot the angle lever 124 in a coun-
terclockwise direction to effect a crimping operation
sweh as is a5 shown in FIG. 16. On the return strokes of
the fluid motor 148, the upper ends of the links 136 are
guided by the pivot pins 148 in the guide slots.

Referring aner agai to FIG. §, it will be seen that the
platen 128 is mounted above the piaten 56 by a piurality
of rods 152 which extend through the plate 128 and
terminate in threaded upper ends recciving adjustable
nuts which function as stops 184 It is to be particularly
noted that the upper ends of the rods 152 carry coil
springs 156 which resiliently mount the platen 128 for
vertical downward movement of the platen 129.

The vertical adjustment of the platen 128 is required
in that the ducts 20 are nat 2lways of the samme length,
but may vary in length due to the width of the sheet
metal strip from which they are formed. The ducts 20
are of 2 nomina) length and the position of the platen
123 may be adjusied by way of the adjustable stops 154,
The ptirpose of the ¢oil ¢prings 156 will be described in
more detai] her=inafter.

11 is to be understood that the apparatus carried by
the platen 56 is primarily duplicated on the platen 128,
with two minor exceptions. Since the lower channel
flange 24 of the duct 20 opens upwardly, the angle
plates 22 may be moved into overlying relation with
respect to the lower channel flange 24 as shown in FIG.
9 and then pressed into the channcl Manges in the max-
ner shown in F1GS. 10-12. However, berause the upper
channc] flanges 24 open downwardiy, the angle plates
2Z must be applied tn a difTerent manncr.

Also, as shown in FIG. 6, the plate 104 is seated on
the crimping devices 120 and stabilized by rods 106.
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Reference is now made to FIG, 15 wharein it will be
seen that underlying the platen 128 is » sheif 156 which
it suspended from the platen 128 as shown at 158, Over-.
lving the shelf 156 is a opening 160 through the platen
128. A stack of the angle plates 22 extends down
through the opening 160 and is seated on the shelf 156.
A lower part of the suppiy hopper 58 extends through
the opening 160 and terminates in spaced relatdon above
the shell 156, _

Next, it will be szen that the notched plate 60 has a
lower position gencrully below the shaif 156 with the
presser blocks 108 and the presser member 110 thereof
positioned below the top surface of the sheif 154, The
{feed plate 78 is scated on the shelf 156 for shiding move-
ment 50 as to move a lowsrmost angle plate from the
battom of the stack of angle plates to the right into
engagement with an adjzcent comer of aa associsted
duct with the angle plates being supported by the
presser blocks 108 and the presser member 110.

The feed plate mavement is controlled by the fluid
wotor 82 which is suspended from the shell 156 in the
same manner as that shown in FIG. 9 with the arm 88
carried by the piston rod 86 extending up through an
elongnted slot 162 in the shelf 136,

When the angle plate is in position engaging the cor.
ner of thae docts 20, the angle plate is now ready 1o be
insarted into the adjacent chanmei {langes 24. This is
caused by the upward movement of the notched platc
60 with the angle plate 22 being first tilted as shown in
FIG. 4 and then firmnly pressed into the channe} flang=s
24 as shown in FIG. 5.

Reference is now made to FIG. 7 wherein there is
illustrated a position contro!l device such as switch 164
carried by the notched plate 60. When a duct 20 is in
position for receiving an angle plate 22, the duct en-
gages the switch 164 to close the same.

Referring now to F1G. 17, it will be secen that there is
illustrated a control system for autematically actuating
the fluid motors 82. It will be seen that the control
system inciudes an air supply 166 which is coupled to 2
contral vaive 168, The cantrol valve 168 is also coupled
to exhausts 170, The oppetite sides of the control valve
168 is coupled to opposite ends of the fluid motor 82
which is of the double acting type. The control valve
149 may be of the solenvid actusted type inciuding 8
coil 172.

The circuitry includes a power source 174 with
switches 164 engaged by opposite ends of the duct 20
being connected in series.

Thus. when the duct 20 has both ends thereof in
position for receiving angle plates 22, the switches 164
will be closed in that the spparatus 50 js resdy ro feed
angle plates to the channei flanges. This provides for
Lhe automatic opesation of the machinc 50. It elso pro-
vides 2 safety check in that if both ends of the duct 29
are not in position for receiving angle plates, the angle
plate fecd mechanism will not be actuated.

While sdditional switches have not been specifically
dlustrated, it is to be understood that switches will be
provided for engagement by the angle plates when they
ere in the position shown in FIG. 4 10 actuate the fluid
motare 102 to press the angle plates into the channel
flanges. There will be further contral switches 10 be
engaged by the notched plates 60 s0 a3 to energize the
fluid motors 146 of the erimping devices,

Finally there wili be incorporated in cach circuitry a
nermally closed switch 176 which will be opened by the
crimping devices 10 reset all of the mechanisms.
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Returning now to the resilient mounting of the platen
128, it is to be understood that if a duct 20 is shorter than
normal. the channel flanges at the upper end thereof
will be spaced dbelow the underside of the piaten 128.
When the machine 50 is actusted to press the angle
plates 22 into the channef flanges 24. the lower pressing
device 94 will clunp the associsted lower channci
flanges 24 against the upper surface of the platen 56. A1
the samc time, the upper pressing mechanism ™4 will
force the associated angle piate 22 against the upper
channel flanget 24 yrging the duct 20 to wove up-
wardly. Since the duct 20 is clamped against the lower
piaten 56, the net result is that temporerily the upper
platen 128 will be urged downwardly against the resis-
tance of the springs 156 until the platen 128 engages the
upper channel flanges 24. Thus the spring mounting of
the upper platen 123 will automatically compensate for
any vanation io lcogth of the duct 20,

The machine 50, as described above, piaces angie
piates 22 at oaly one commer of a duct at a time period.
It is, however, contempliated thar angie plates nuy be
applied to two or more comers of the duct 20 at one
time. Accordingly, reference is made to FIG. 13
wherein two of such machines 50 are illustrated as con-
structed to simultanecusly place angle plates 22 xt two
corners of the duct 20 simultaneously.

1t is further envivioned that the two machines 50 may
be incorporated on 1 tingie set of supports.

At this time, it is pointed out that while the duct 20
may be of a gne-piece construction with paneis 26
thereof integrally joined at three eorners and inter-
locked at a fourth comer, each duct 20 may be made up
of two L-shaped halves. These halves may include two
pancls 26 with the halves joined at the remote comers of
the duet by way of a seam which is commmonly referred
to as a Pittsburgh seam shewn in FIG. 19 and identified
by the numeral 178. In FIG. 19 is also illustrated 2 con-
ventional seaming head 180 to effect the locking of the
seam 178. The seaming head 180 is mounted for vertical
movement on two rods 182 and adapted to be moved up
and down along the seam 178 by saitable means.

The scaming head 180 may be [ormed in two parts
initally positioned mid-height of the duct 20 and first
move in opposite directions end then back together,

It is to ba understood that the seaming means which
includes the seaming head 130 may be part of the ma-
chine 50 50 a5 to automatically effect the searning opera-
tion while the duet halves are mounted on the machine
K0 for receiving angle piates. The scaming bead 180
may be sctuated in advance of the application of anglc
plates or concurrently therewith.

Further, while it has not been specifically illustrated,
conventional ducts 20 are siso formed in two haives
with each haif including one fall panel 26 and two half
panels 26 with the half panels being joined together.
These duct halves may be seamed together by a conven-
tional seaming head in a like manner as described with
reference to FIG. 19, More practically, seaming head
180 may occupy 3 right-hand position as shown in F1G.
18,

Referring once again to FI1G. 3 and FIGS. 20 and 21,
it will be ssen that the tabs 46 are reversely formed at
the ends of the lags 38 and are curved upwardly and
longitudinally to prevent nesting. In a like manner, tabs
47 exiending longitudinaily of the angle platc are
slightly curved away from each other at the tops
thereof to prevent nesting.
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Referring next to FIGS. 22-24, it will be seen that
there is illustrated a modified form of angle piate gener-
ally identified by the reference numeral 186 which is
similar to the angle plate 22 and differs therefrom only
in the tabs 188 which are changed from the tabs 46, The
tabs 188 are generally T-shaped and are struck from
like-shaped openings 198 in the Jegs 38,

Although in FIG. 6 the machine 50 is shown as sup-
ported by the platen 56 of the lower unit 52. the ma-
chine may be mounted for tilting movemens to {acilitate
tepairs as shown in FIGS. 28 and 26,

The lower unit 52, which earties the upper vnit 54 on
rods 152, may be mounted on rods 152 by a paic of
support posts 194 and horizonal pivot pins 196 far
swinging from an operative vertical position of the
machine 50 to 2 horizontal readily accessible position. A
suitable relsasable latch 198 is carried by the lower unit
52 and cngaged with a kezper 200,

Although only a preferred embadiment of the angle
plate pasitioning machine has besn specifically illus-
trated and described, it is (0 be understood that minor
modifications mzy be made thersin without departing

from the spirit and scope of the invention as defined by 2

the dependent claims. For example, as illustrated, the
comer plates are stacked and the individuat plates slide
off the bottom of the stack, However, it is possible to
utilize other stacking mezans, for example an escapement
mechanism to drop single eormers into a slidine position.
Such mechanisms are more complex and, accordingiy,
not preferved.

IT IS CLAIMED:

1. A method of assembling angle plates at cormers of
ducts into channel shaped flanges at ends of duct panels
joined at a corner, said method comprising the steps of
positioning a plurality of angle plates within a supply
happer, individually feeding an angie plate from the
supply hopper, moving each angle plate into contact
with a duct cormer and generally adjacent to flanges of
such duct. and progressively pressing said anglc plate
into said flanges.

2. The method of ¢laim 1 wherein said (langes include
stde edges, and crimping said side edges over each angle
plate to positively lock each angle plate into each
flangse.

3. The method of claim 2 wherein in the appiication
of an angle plate. a duct is first moved to a presetected
position relative to szid supply hopper. and each actua-
tion of a later step is contralled by compiction of a pror
step.
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4. The method of claim 1 wherein the feeding of an
angle plate from said supply hopper and into contact
with said duet comner 18 effected in a sequenced motion,

5. The method of claim 1 wherein there is 2 noteh
between adjaccnt flanges at a corner of each duet, and
in the pressing of an angle piate into said Aanges. said
angle plate is tilted with a corner of said angle plate
nipping into said notch, and thereafter pressing said
tilted angle plate fully into said flanges.

6. The method of claim 5 wherein the titing of caid
angle plate is reslienty effected whereby said tilted
angle plate is free to fctum to & flat state as said angle
plate is Tully pressed into said flanges.

7. The mecthod of claim 1 wherein each duct has
flanges at oppbsite end thereof, and a second angle plate
is directed into duct flanges at an opposita end of said
duct in & like manner.

8. The method of ¢laim 1 wherein in the application
of an angle plate, a duct is first placed in a presalected
position relative o said magazine,

9. The method of claim 8§ wherein cach acruation of a
later step is controlled by completion of a prior step.

10. The method of claun 1 wherein sajd angle plate is
moved directly from said supply hopper generally into
position relative 10 adjacent flanges.

11. The method of claim 1 wherein said angle plate is
{irst moved from said supply hopper into coutact with
said duct comner in spaced relarion to said duet Aanges
and then to 2 position generally adjacent to adjacent
duct flanges,

12. The method of claim 1 wherein each duet is
formed with two adjacent panels having interlocking
conmerting means, and the interiocking connecting
means are locked together as an angle plae is being
applied.

13. A method of assembling an angle piate at a ¢amer
of a duct into two separate channel shaped {langes at
ends of duct panels joined together at a ewrner, said
method comprising the steps of clamping an end of a
duct in a preselected position positioning an angle plate
adjacent 10 and transversely spaced relative to an end of
the duct. moving the angle plate transversely of the
duct into contact with the duct comer ang adjacent to
adjacent flanges of such duet, and thereafter prassing
the angie plate into the duc flanges,

14. The method of claim 13 wherein said flanges
include side edges, and crimping said side edges over
each angle plate to pasitively lock each angle plate into
each flange.

15. The methad of claim 14 wherein each actuation of
a later step is controlled by completion of a prior step.

16, The method of claim 13 wherein the angle plate 15
positioned by a suppiy hopper.
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[57] ABSTRACT

An apparatus for and method of installing angle plates
at the corners of ducts which has at the opposite ends of

which i$ installed an angle plate with the angie plates
Being utilized to secure adjacent ducts together utilizing
fasteners. The angle plates age configurated 50 as to be
automatically fed by way of a supply hopper and associ-
ated machinery is constructed whereby a lowermast
angie plate in a stack is automatically fed into position
overlying duct channel flanges after the duct has been
clamped in place followed by the forcing of the angle
plate into the duet channel flanges and the securemen:
of the angle plate in place, There is a potch in each
comer of the duct between adjacent channel flanges
and the anglc plate is initially positioned with 8 cormer
porticn thereof tilted downwardly into the notch, after
which the anple plate is pressed into the two channel -
flanges. The machine may place two sngle flapges into
two comers of one end of the duct and, fusther, there
may be two s¢ts of machinery so as to simultaneously
place angle plates into the channel flanges at both the
bottom and top of a duct. Finally, the duct may come
with two portiops jeined by a seam which is automari-
eally locked together at the time of the placement of the
angle plates.

17 Claims, 6 Drawing Sheets
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APPARATUS FOR PLACEMENT OF ANGLE
PLATES IN TRANSVERSE DUCT FLANGES

FIELD OF THE INVENTION s

This ipvention relates to the placement of angle plates
imo the corner defined by channe] {langes at the aads of
paneis of a duct of a conventional type. More specifi-
cally, the invention relates to apparatus for and method
of sutomatically placing the angle plates into the chap- !0
pel flanges of ducts once & duet is positioned retartive to
the machinery,

BACKGROUND OF THE INVENTION

It it well known to connect the eads of sheet meta] 19
ducts by providing the ducts st opposite ends of the
panels of the ducts which open towarde one another
and wherein there is disposed at the corners of the duers
angle plates which have oppesite ends thereof seated in
and connect together adjacent angle Mlanges. The ducts 20
are then secured together by way of fasteners which
connect together the apgle plates.

Asxtention is here directad to the patents 1o Heilman et
al, U.S. Pat. No. 4,466,641, and La Crosse et al, U.S.
Pat. No, 4,542,923, which clearly disclose ducts formed 23
with the chanael flanges into which there are forced
aagle piates by way of which the ducts are connected
together by balts passing through the zogls plates.

To date, the angle plates are manually secured to the
ducts by magually foreing the angle piates into the duct 30
channcl flanges. This is time consuming and thus costly.
Further, cach angle plate must be positioned individu-
ally,

SUMMARY OF THE INVENTION 1

In accordance with this invention, & first objective is
1o provide angle plates for connecting together ducts
which are so conligurated whercby the angle plates
may be stored in a supply hopper in & manner wherein
the lower-mast angle plate may be moved from beneath 40
the remaining angle plates and applied to a duct,

Next, in order that angic plates may be automatically
positioned within duct channel flanges, there is pro-
vided machinery which will automatically secure a duct
for the reception of onc or more angle plates. When the 45
duct sccuring operation is completed, an angle plate
will be moved from the bottam of a stack of angle plates
against a corner of the duct and abave the adjacent
channel {langes, Then the angle plates are pressed into
the channe] flanges. L}

Inasmuch as there ic a noteh defined by adjacent ends
of adjacent channcl flanges, it has been found that an
anglc plate may be best positioned for pressing into the
chaanel flanges with a cormer thereof tilted into the
notch. This results in the accurate positioning cf the 55
angle plate relative to the channel flanges.

Aflter the angle plxtes are fully sealed in the channel
flanges, side edges of the channel flanges adjacent the
natch are crimped into overlying relation with respect
to the angle plate to assure interlocking of the angie 60
plate with the duct.

Anacther {eature of the invention is that there may be
provided two sets of angle platc applicating machinery
50 as 10 simultaneously instail angle plates at two cor-
ners of & duct. L

Also, since angle plates must be instzlied at opposite
ends of the duct, similar machinery may be provided for
sutomatically installing angle plates at an upper end of

the duct at the same time as angle plates ara installed at
the bottom end of a duet. Furthermors, the machinery
for installing angle plates at the upper end of a duct is
sutomatically vertically adjustable to campensate for
differences in duct lengths.

Finally, ducis come in one or two sections which
must be locked together by way of longitudinal searns.
These seams may be automatically locked together by a
rolling action while the angle plates are being installed.

With the abave and other objects in view that will
hercinafter appear, the nature of the invention will be
more clearly understood by reference to the following
detailed description, the appended claims and the sev-
eral views illustrated in the accompanying drawings.

BRIEF DESCRIFTION OF THE DRAWINGS

FIG. 11is a perspective view with parts broken away
showing two ducts joined together by way of angle
piates installcd in channel flanges of the ducts;

FIG. 2 is a fragmentary perspective view of duct
having channel flapges into which a duct joining angle
platc is pressed;

FIG. 3 is a plan view of a typical anglc plate having
stacking mcans;

FIG. 4 is » perspective view showing the initial posi-
tioning of an angle plate relative to a duct in accordance
with this invention;

FIG. § is similar perspective view showing the angle
plate fully pressed into position;

FIG. 6 is & schematic perspective view of a machine
formed accordance with this invention;

FIG. 7 is a fragmentary horizontal scctional view
showing a lower part of a duct paositioned for receiving
an angle plate;

FIG. 8 is a fragmentary vertical sectional view taken
generally along the line 88 of FIG, 7 and thows spe-
cifically both the dctails of a positiener for holding a
duct in position and presser means for pressing an angle
plate into chaunel flanges of sueb duct;

FIG. 9 is a vertical sectional view taken through a
supply hopper for angle plates and apparatus for mov-
ing the lowermost angle plate of a stack into position
relative to a duct for positioning in the channel flanges
of such duct;

FI1G. 10 is an cievational view with parts broken
away showing the details of a presser unit for pressing

. an angle plate into 1 duct channel flange;

FIG. 11 is & view similar to FIG, 10 showing the
tilting of the angle plate 1o the position shown in FIG,
4

Fi1G. 12 is a view similar to FIG. 10 showing the
preaser unit fully pressing the angle plate into the posi-
tion shown in FIG. §;

FIG. 13 is a side clevational view with pasts broken
away of a crimping mechanisin carried by the upper
balf of the machine of FIG. 1;

FIG. 14 i3 & sectional view taken generally along the
lines 14—14 of FI1G. 13 snd shows further the details of
the crimping mechanjsm;

F1G. 15 i5 a fragmentary vertica] sectiona] view of
the upper mechanism showing the differenca in con-
struction of the angle plate feed mechanism of the upper
mechanism as to the lower mechaniem of F1G. 9;

FIG. 16 a fragmentary elevational view showing the
crimping mechanism of the lower part of the machine;

FIG. 17 is a control schematic showing how 2 fluid
eylinder of a latter function of the machine is controlled
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by a valve actuated by a prior functioning mechatism of
the

FIG. 18 is a schematic plan view showing the provi-
sion of two angle plate applying machines in cooperat-
ing rciation for sirmultancously insialling angle plates to
at both ends of a duct;

FIG. 19 is a schematic perspective view thawing the
manner inp which the clamp plate mstalling machine
may be modified tn simultaneoutly lock a conventiona)
seam betwocn one two longitudinal duct halves;

FI1G. 20 iz a fragmentary scctional view taken along
line 2020 of FIG. 3 and shows the details of a non-
nesting spacer at the corner of the angle plate of FIG. 3;

F1G. 21 is a fragmentary sectional view laken along
line 2121 of FIG. 3 and shows tbe dewils of a non-
nesting spacer at an end of the angle plate of FIG. 3;

F1G. 22 is a plan view of a modified form of sa angle
platc;

FIG. 23 is a [ragmentary sectional view taken alomg
lite 2323 of FIG. 22 and shows the details of & zon-
nesting spacer at the corner of the angle plate of FIG.

F1G. 4 is a fragmentary sectionsl view takes along
line 24—24 of F1G. 12 and shows the details of a non-
nesting tab struck from an end portion of the angle plate
of FiG. 22;

F1G. 25 is a schematic elevational view showing the
pivom] mounting of the machine for repairs; and

FIG. 26 is a schematic sectional view taken along line
26—26 of FIG. 28 and further shows the details of the
pivotal mounting of the machine.

DETAILED DESCRIPTION OF THE
DRAWINGS

Referring to F1G. 1, there is illustrated a pair of ducts
20 which are joined together utilizing angle plates 22
which are seated at cormers of the ducts 20 in channel
flanges 24 at each end of each pancl 26 of cach duet,
The ducts 20 are secured together by bolis 28 and nots
30 paming through esch pair of angle plates 12

Prior 1w this invention, the angle plates 22 were in-
stalled m the ducts 20 by time copsuming manual opera-
tion. This invention particularly relates to a machine
which will automatically place the aopgle plates 12
within the channel flanges 34,

Refarence is pow (o made to FI1G. 2 wherein iy iljus-
trated & lower comer of ¢ne of the ducts 20 and shows
the specific details of channel flange 24 formed at oppo-
site ends of the duct panels 26, It ia 10 be noted that each
channel flange 24 iocludes a base member 32 which
extends trangvenely ourwardly from esch end of esch
pane] 26, The base member 32 terminates in a side flange
34 which extends parallel to the respective panel 26 and
is selectively doubled inwardly or outwardly upou itself
as at M.

Reference is now made to FIG. 3 whentin is illus-

wated a typicsl angle plate 22 which is of a right angle
outline and includes » pair of integral legs 38 joined
together a1 right angles, Each leg 38 may be of sufficient
thicknexs 10 have the required sreagth or may bde suit-
ably reinforced, for cxamplc by upstanding flanges 40.

At a corner 42 formed by the legs 38 there is an open-
ing 44 for receiving the bolts 28,

In accordance with this invention, the angle plates 22
must be stackable, one upon the other, a3 i shown in
FIG. 9 with the battom sngle plate I2 in a stack being
alid out from under the remainder of the angle plates 22
in that stark To this end, each angle plate 22 is pro-

BREINER & BREINER
394-RCL DSGEERt 1 Filed 07

.o

25

35

£

45

o bos o<db

QP Page 25 of 30

vided with at least three ypstanding projections or the
equivalent thereof. The projections imclude reversely
bent tabs 46 1t r=mote cads of the legs 38 and remorely
bent tabe 47 at oppotite sides of the opening 44.

As is best shown in F1G. 2, at cach corter of the duct
20 were is formed by the channet flanges 24 3 square
notch 48, This notch, s is shown i FIG. 4, is benefi-
cially utilized in the seating of ag angie plate 42 within
a pair of adjacent channei flanges 24. It will be seen that
in an injtial step of pressing so angle plate 22 into the
pair of channal flanges 24, the cormer portion of the
angle plate 22 is depressed within the gotch 48 with the
legs 38 being tilted upwardly and tightly engaged with
the pancls 26 of the duct 20. Thercafier, as is shown in
FIG. §, the angle plate 22 js then fully pressed into the
channe! Manges 24.

Referring to F1G. 6, it will be seen that there is illus-
trated & machine, generally identified by the pumeral 50
sutomatically posidoning and securing angle plates
within channel flanges of ducts. Returming momentarily
to FIG. 1, it will be seen that there are channe! flanges
24 st esch end of the duct 20. The machinery 50 in-
cludes s Jower unit, generally identified by the numeral
52, and an upper unit, gencrally identified by the nu-
meral 84, The lower unit is comstructed to place aogle
plates 22 within the lower channel flanges 24 while the
upper unit 54 is coustructed 1o place angle plates 22
within the upper channel flanges 34. The lower onit 52
may be utilized either by itself or in combination with
the upper unit 84. The lower unit 3 will be described in
detai| firsr.

The lower unit 82 includes a platen or base plate 36
which is pravided with suitable supports to position the
same at an elevation wherein equipment secured 10 the
underside of platen 56 will clear the supporting surface.
There is mountsd above the platzn 56 in vertically
spaced relation an upstanding angle plats supply hopper
58, In this manner, » jowermost angle piate 22 may be
tlid out from benesth the rewaining angle plates within
a stack of angle plates as is generally shown in FIG. 9.

The platen 56 is of a xize to have seated thererm a
lower part of a typical duct 20 a3 i shown in FIG. 6.
The duct 20 is in part positioned by way of & potchad
plate 60 which will be doscribed in detail herrinafter, As
is best shown in FIGS. 7 and 8, the lower nait 52 in-
cludes potitioning mesns for pomtioning the lower part
of the duct 20 relative 0 the nowched plate 60, The
positioning means, which are generally identified by the
pumeral 62, includes a pasitioning member 64 which is

. pivotally mounted on & transverse pivot pin §6 mounted

33

0

65

below the platen 56 with the platen “Mmmelon-
gated notch 68 therein which permits the pnunnmng
member 64 to swing upwardly from s rocessed position
below the top sutface of the platen to the duct position
shown in FIGS, 7 and 8.

‘The positioning member 64 includes s pigion sector
70 which iz engaged by a rack 72 mounted for vertical
movement on an cud of a piston rod 74 of & fluid motor
76

‘When the Jower part of the duct 20 is moved into the
position shown in FIG. 8, the channel flanges 24 are
now in positions for receiving angle plates J2. This is
accomplithed by the mechamixm shown in FIG. 9
which includes & feed member 78 which is sested for
sliding movement o a spacer plate $0. It is to be noted
that the [owermost plate 22 is seated on that same tpacer
plate sa that the angle plates 22 which are fed to the
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duct 20 will be positioned above the duct channc] flange
24.
A second fluid motor 82 is mounted by means of a
support 84 bencath the platen 36 and a piston rod 86 of
the [luid mator carries an arm 88 which is secured to the
underside of the feed plate 78 and passes through a2 line
of slots 90 and 92 and the platen 56 and the spacer plate
&0,

It will be seen that the opersting stroke of the fluid
motor 82 is a reciprocating stroke. A lowermost angle
pixte 22 is pushed from the bottom of the stack of the
angle plates 22 carried by the supply hopper 58 to the
right to the donted line position of the angle plate 22
whereat the angle plate 22 engsges the adjacent corper
of the duct 20 overlying the two adjacent channe]
flanges 24,

The angle plate 22 is now in position to be pressed
inte the sssociated channel! flanges 24, This is accom-
plished by a presser device 94 which is best illustrated in
FIGS. 7, 8, 10, 11 and 12.

The presser device 94 includes the previously de-
scribed notched plate 60 whick is carried for downward
movemexnt by a pair of rods 96 which extends down and
through the platen $6 and are connected together at
their ends by a transverse connecting bar 98 which is
carried by a piston rod 100 of a flvid motor 102. The
Nuid motor 102 is suspended below the platen 56 from a
plate 104 which, in turn, is suspended from the platen 56
by rods 106. Additionally, the fluid motor 76 is also
suspended from the plate 104

The potched pigte 60 has depending from the under-
side thereof a pair of presser blocks 108 which are
adapted 10 engage the legs 38 of an angle plate 22,

The plate 60 also carries in depending relation a
presser member 110 which is positioned to engage the
corncr 42 of the angle plate 22. As is best shown in FIG.
8, the presser member 110 is carried by a rod 112. The
rod 112 extends wpwardly through the platc 80 and is
receivably urged downwardly by a spring 116. This
permits the presser member 110 to resilicntly move
upwardly relative to the plate 60 in a manner to be
described hercinafter,

Sincc the presser member 110 depends below the
blocks 108, it will be seen that when the presser davice
94 is actuated by the fluid motor 102, the presser mem-
ber 110 will first engage the corner of the angle plate 22
to tilt the angle plate 22 in the manner best shown in
FIG. 4. Thereafter, as the notched plate 60 continues its
downward movement, the pressure blocks 108 will
cugage the legs 38 of the angle plates 22 to fully force the
angle platc 22 down into the channel flanges 24, This
position is shown in F1G. 12 It is noted that at this time
the angle plate 22 sssumes a horizontal position forcing
the presser member 110 upwardly against the resiliency
of the spring 116.

Al this time the sagle plate 22 is fully seated in the
two associated channel flanges 24 and may be retained
in place withip the channel flanges 24 by beads. How-
ever, it is preferred to crimp the side Mlanges 34, 36 over
the legs 38 of the sagle plate to retain it in place.

‘The crimping of the side flanges 34, 36 is effected by
two separate crimping hesds 118 which form parts of
crimping devices 120 which extend upwardly through
openings 122 in the platen 56, as is best shown in FIG.
18, Each crimping head 118 is carried by an angle lever
124 which is pivotally mountzd on s pivot pin 126. The
pivet pin 126 is suitably mounted below the platen 56.
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The specific details of the erimping device 120 are
best shown in FIGS. 13 and 14 with respect 1o the
crimping devices cartied by the top unit 84 which in-
cludes a platen 128 having an opening 122 therethrough
for eath of the crimping devices 120,

1t will be seen that there are a pair of mounting plates
130 which are bolted to the platen 128 and which are
disposed in spaced parallel relation. The mounting
plates 130 are connected together in spaced relation at
thair frae epds by way of a cam block 132 and boits 134,

It will also be seen that the pivot pin 126 is carried by
the plates 130.

It will also be scen that the crimping device 120 fue-
ther includes actuating links 136 which have one end
thereof connected to the angle lever 124 by a pivot pin
138. The opposite end of the links 136 carries a pivot pin
140 which has the opposite ends thereof received in a
guide slot 142 formed in each of the plates 130. The first
pin esties a cam follower 150 which engages a cam
surface 151 of the cam block 132,

An cnd of & piston rod 144 of a fluid motor 146 is
connected to the link 136 by a pivet pin 148, It is to be
understood that the aop-illustrated end of the fluid
motor 146 is pivotally mounted relative to the platen
128 to allow a slight vertical movement of the piston
rod 144,

When the {luid motor 148 is sctusted to move the
piston rod 144 to the right, as the pivot pin 140 moves to
the right in guide slot 142, the engagement of the cam
follower 150 with the cam surface 151 {orces the laver
136 downwazdly to pivot the angle lever 124 in a coun-
terelockwise direction to effect a crimping operation
such as is as shown in FIG. 16, On the return stroke of
the fluid motor 1446, the upper ends of the links 136 are
guided by the pivot pins 148 in the guide siots,

Referring oncs again to FIG, 6, it will be seen that the
platen 128 is mounted above the platen 56 by a plurality
of rods 152 which extend through the plate 128 and
termainate in threaded upper ends receiving adjustable
nuts which function as stops 154, It is to be particularly
tioted that the upper ends of the rods 152 carry coil
springs 156 which resiliently mount the platen 128 for
vertical] downward movement of the platen 128,

The vertical adjustment of the platen 128 is required
in that the ducts 20 are not always of the samc length,
but may vary in length due 10 the width of the sheet
metal strip from which they are formed, The ducts 20
are of & nominaj length and the position of the platen
128 may be adjusted by way of the adjustable stops 154,
The purpose of the eoil springs 156 will be described in
more detail hercinalfter,

It is to be understood that the apparatus carried by
the platcn 56 is primarily duplicated on the piaten 128,
with two minor cxceptions, Since the Jowet channel
flange 24 of the duct 20 opens upwardly, the angle
plates 22 mry be moved into averlying relation with
respect to the lower channel flange 24 as shown in F1G.
9 and theq pressed inta the channel flanges in the man-
ner shown in FIGS. 10-12. Hawever, because the upper
channc! flanges 24 open downwardly, the angle plares
22 must be applied in a differest manner,

Also, as shown in FIG, 6, the plate 104 is seated on
the crimping devices 120 and stabilized by rods 106.

Referenice is now made to FIG. 15 wherein it will be
secn that underlying the platen 128 is a shelf 156 which
is suspetaded from the platen 12§ as shown at 158. Qver-
lying the shelf 156 is an opening 160 through the platen
128, A stack of the angle plates 22 extends down
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A lower part of the supply hopper 58 extznds through
the opening 160 and tarminates in spaced relation above
the shelf 156.

Neat, it will be seen that the potched plate 60 bss s
lower powition generully below the shelf 156 with the
presser blocks 108 and the preaser member 110 thercof
powitioned below the top surface of the shell 156, The
feed plats T8 is seated cu the abelf 156 for sliding move-
meat & &3 (o move & lowermaost angle plate from the
botiom of the stack of sogle plates to the night igwo
engagement with an adjacent comer af an associated
duct with the angle piates being supported by the
prexter blocks 108 and the presser member 110,

The feed piate movement is controllad by the fluid
motor 82 which i suspended from the shelf 156 wn the
aame roanner a8 that shown in FI1G. 9 with the arm 88
carried by the piston rod 86 extending up through an
elongated sjot 162 ip the shelf 136.

When the angle plaw is in position engaging the cor-
ner of the ducts 20, the angle plate is now ready to be
inserted into the adjscent channe] flanges 24. This is
caused by the upward movement of the notched plate
60 with the angle platc 22 being first tilted as shown in
FIG. 4 and then firmly pressad into the channel flanges
24 a shown in FIG. §.

Reference is now made to FIG. 7 wherein thers is
illustrated & potition control device such as switch 164
cartied by the notched plate 60, When a duer 20 is in
position for feceiving an angle plate 22, the doct en.
gages the switch 164 to close the same.

Referring now to FIG. 17, it will be seen thar there is
illustrated a control system for automutically actuating
the fluid motors 82. It will be seen that the control
1ystem includes an air suppiy 166 which is coupled to 2
control valve 168, The cootrol valve 168 is aiso coupled
to exhausts 170. The opposite sides of the contral valve
168 is coupled to opposite ends of the fluid motor 82
which ia of the double ncting type. The control valve
162 may be of the solenoid actuated type including a
<oil 172,

The crguitry includes a power source 174 with
switches 164 cugaged by opposite ends of the duct 20
beng connected in scrics-

Thus, when the duct 20 has both ends theveof in
poxition for receiving angle pistes 22, the switches 164
will be closed in that the apparatus 30 is ready to feed
angle plates o the channel flanges. This provides for
the automatic operztion of the machine 50, It also pro-
vides a safety check in that if both ends of the duct 20
arc pot in position for receiving angle platcs, the angle
plate feed mechanitm will not be actuated.

While additicoa] switches have not been specifically
illuseeused, it i to be understood that switches will be
provided for engagement by the aogle plates when they
are in the position shown in F1G. 4 (o actuate the flwid
mators 102 to press the angle plates into the chansel
flanges There will be further control switcha w be
cngaged by the potched plates 60 po a5 o cnesgize the
fluid motors 146 of the crimping devices,

Finally there will be incorporated in esch circuitry a
normally closed switch 176 which will be opened by the
crimping devices to resct all of the mechanisme

Returning now to the resilient mounting of the platen
124, it it to be uaderstood that if s duct 20 is shorter than
portal, the channel flanges at the upper end thereof
will be spaced below the underside of the platen 128,
When the machine 30 is actuated to press the angle
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plates 22 into the ¢ 24, the lower pressing
device 94 will clamp the usocm.ed lower channei
flanges 24 against the upper surface of the platen 36 A(
the same time, the upper pressing mechanizm 94 will
force the associated angle plate 32 against the upper
channel {lsnges 24 urging the duct 20 (0 move up-
wardly. Since the duct 290 it clamped against the lawer
platen 56, the net result is that temporarily the upper
platen 128 will be urged downwardly sgainst the resis-
wance of the springs 156 until the platen 128 engages the
upper channel flanges 24, Thus the spring mowmting of
the upper platen 128 will automatically compensate for
any variaton in length of the duet 20.

The machine 50, as described above, places angle
plates 22 at oniy one comer of & duct at & time period.
It ia, Bowever, contemplated that angle plates may be
applied to two or more corers of the duct 20 at one
time. Accordingly, reference  made to FIG. 18
wherein two of such machines 89 are illustrated as con-
stricted to simuitancoutly place angle plates 22 a1 rwo
corners of the Juct 2 simultanegusly.

It is further envisioned that the two machines 50 may
be incorporated ¢u & single set of supports.

At this time, it is pointed out that while the duct 20
may be of a one-piece construction with papels 26
therenf integrally jomed at threc corners snd imter-
locked &t & fourth corner, each duct 20 may be made vp
of two L-shaped halves. These halves may include two
panels 36 with the halves joined st the remots corners of
the duct by way of a seam which is commonly referred
to as a Pittsburgh seam thown in FIG. 19 and identified
by the numeral 178. In FIG. 19 is also dlustrated a con-
ventional seaming head 150 to effect the jocking of the
seam 178. The scaming hesd 180 is mounted for vertica)
movement ou two rods 182 and sdapted to be moved up
and down slong the segm 178 by suitable means

The scaming hesd 180 may be formed in two parts
initially positioncd mid-beight of the duct 20 and first
mave in opponite directions and thet back tagether.

1t is 10 be undenstood that the scaming means which
includet the seaming besd 180 may be part of the ma-
chine 50 s as to automatically «fTect the seaming opers-
tion while the duct halves are mounted on the machine
50 for recciving angle plates. The seamning besd 100
may be actuated in advanca of the application of angle
plates or concurrently therewith,

Further, while it has not been specifically illustrated,
conventional ducts 20 are slso formed in two halves
with each half including one full pane] 26 snd two balf
paneis 26 with the half pancls being joined together.
These duct balves may be scamed together by a coaven-
tional seaming head in s like manner as deseribed with
refermce o FIG. 19. More practically, scaming besd
180 may occupy a right-hand potition as shown in FIG,
18.

Referting once ngain 1o FIG. 3 and F1GS. 20 and 21,
it will be seen that the tabs 46 are reversely formed st
the ends of the legs 38 and are curved upwardly spd
longitudinally ta prevent nesting. In a like manner, tabs
47 exiending longitudinally of the angle plate arc
slightly curved away from each other st lbe tops
thereof to prevent nesting.

Referring next 1o FIGS, 22-24, it will be seen that
there is illustrated a modified form of angic plate gever-
ally idcutified by the reference numeral 188 which is
similar to the angle plate 22 and differs therefrom only
in the tabs 188 which are changed from the tabs 46, The -
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tabs 188 ars gener;.lly T- and are struek from

like-shaped openings 190 in thc legs 38,

Although in FIG. 6 the machine 50 is shown as sup-
ported by the platen %6 of the lower unit 82, the ma-
chine may be mounted for tilting movement to [acilitate
repaits a3 shown in FIGS, 25 and 26.

The iowet ynit 52, which carries the upper unit 5 on
rods 152, may be moumted on rods 152 by 2 pair of
support posts 194 and horizonal pivot pins 196 for
swinging from an operative vertica] position of the
machine 50 to a horizontal rcndﬂy accessible position, A
suitable refeasable latch 198 is carried by the lower unit
52 and engaged with 3 keeper 200,

Although oaly a preferred embodiment of the angle
plate positioning machine has been specifically illus-
trated and deseribed, it is to be understood that minor
modifications may be made thercin without departing
from the spirit and scope of the invention as defined by
the dependent claims, For example, as illustrated, the
corucr plates are stacked and the individual plates slide
off the bottom of the stack, However, it is possible to
utilize other stackiog means, for example an escapement
mechanism to drop single comners into a sliding position.
Such mechanisms are more complexs and, accordingly,
not preferred,

It is claimed:

1. An apparstus for automaticaily assembling an
angle plate in channel shaped flanges at ends of duct
panels joined i a comer to form a duct saction with
suid flanges separated by a notch, said spparatus com-
prising a platen for engaging an end of a duct section,
positioning means for locking a duct in & preselected
position relative to said platen, angle plate advancing
means for advancing an angle platc into eagagement
with & comner of a clamped duet section in axial align-
ment with said duct flanges, and pressing means for
axially pressing an angle plate into said corners.

2. Apparatus according to claim 1 wherein actuation
of said angle plate advancing means is coatroiled by
said duct clamping means, and acruation of said means
for axially pressing an angle plate being controlled by
actuation of said angle plate advancing means.

3, Apparatus according to claim 2 wherein each duct
flange has & {rec side edge, and there ar= means for
¢rimping said side edges over said angle plate.

4. Apparatus according ta claim 3 wherein actuation
of said crimping mecans is cffected by said means for
axially pressing an angle plate into said flanges complet-
ing an angle piate pressing operation.

5. Apparatus according 1o claim 4 wherein theve are
two of said cn.mpmg means, one for each of said duct
flanges.

6. Apparatus according to claim 4 whercin cach of
said positioning means, said angle plate advancing
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Means, said pressing” s and said crimping means is
actuated by a separate fluid cylinder,

7. Apparatus according to claim 1 wherein said
clamping means inclndes an angle stop member for
engaging an exterior of a duct section adjacent said
comer, and 2 movable finger for engaging an interior of
& duct at said duct comer to clamp the duct comer
against said angic stop.

8. An apparatus according to claim 1 whersin an
angle plate to be assembled with duct flanges is sup-
ported by said platen for sliding mavement towards a
clamped duct sacrion, and said angle plate advaneing
means is construsted to directly cngage an angle plate
supported on said platen for sliding an angle plate into
contact with & ¢lamped duct corner.

9. Apparatus according to claim 8 wherem said
clamping means includes an angls stop member for
engaging an exterior of a duct section adjacent said
corner, and a movable finger for engaging an interor of
a duct at said duet corner to position the duct comer
relative to said angle stop.

10. An apparatus according 1o claim 1 wherein said
pressing means includes a first pressing finger aligned
with a duct notch for engaging a corner of an angle
plate being installed to tilt such angle piate into said
notch, and second fingers for engaging portions of angle
plate for fully pressing a tilted angle platc into said
flanges.

11. An apparatus according to claim 10 wherein said
first pressing finger is resiliently mounted to permit
return of a tilted angle plate from its tilted position.

12. Apparatus according to claim 1 wherein said
pressing means is configurated and positioned to recsive
and support an angic plate when such angle plate is
engaged with a duct saction.

13. Apparatus aceording to claim 1 wherein there are
two of said apparstys disposed in opposed spaced vern-
cal relation for simultaneously applying an angle plate
10 duct flanges at opposite ends of a duct section.

14. Apparatus according to claim 13 wherein 2n
upper one of said apparatus is resilisntly mounted to
compeasate for variations in duct sections langth,

15. Apparatus according 10 claim 13 whercin a duct is
formed of at least two duct secticns having crimpable
seams, acd thers arc scam crimping means for engaging
duct seams when duct sections are supponed by two
cooperating apparatus,

16. Apparatus according to cln.im 13 wherein said
wmachine is mounted for tilting about a horizontal axis
between a vertical gperative position and & horizontal
aceessible position.

17. Apparatus acesrding to clasim 1 wherein there is
a angle plate supply hopper for sutomatically supply-
ing angle plates to said angle plate advancing means,
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1 220 Foreclosure O 442 Employment Sentence O 740 Raitway Labor Act FEDERAL TAX SUITS tnger Equal Access 1o Justice
] 230 Rent Lease & Ejectment 0O 443 Housing/ Habeas Compus: 3 950 Constiutionality of
0] 240 Torts to Land Accommodations g 5% General O 790 Other Labor LKIGaton | 4 g70 Taxes (U.S. Plaintit State Statunes
] 245 ot Product Liabiiity [J 444 Weifare 0 595 Death Fenalty of Detendam) ] 890 Other Statutory Actions
[1 290 All Orher Real Propearty D 440 Other Civil Rights D 540 Mandamuys & Other 0 791 Empl. Ret. Inc. -
D 550 CMi Rights Securtty Ac O R e

VI. CAUSE OF ACTION (CTE THE U.S. CMIL STATUTE UNDER WHICH YOU ARE FILING AND WRITE BRIEF STATEMENT OF CAUSE.
DO NOT GITE JURISDICTIONAL STATUTES UNLESS DIVERSITY)

This is an action for patent infringement arising under the Patent Laws of the United States,
Title 35, United States Code.

CHECK YES only if demanded in complaint;
VIl. REQUESTED IN CHECK IF THIS IS A CLASS ACTION ~ DEMAND $
COMPLAINT: O UNDERFR.C.P 23 JURY DEMAND: O Yes gNe
Vlll.::Ekﬁ;ED CASE(S) (See instructions) JUDGE Magistrate Collings pockeT numBer9 7=10375RBC
(nviginelly Q7 10175R9L)

11w [0 6. flp 2

roaomceussﬁuur' ! v

RECEWPT #eoe — AMOUNT—_____ APPLYINGIFRe . JUDGE MAG. JUDGE
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1. TITLE OF CASE (NAME OF FIRST PARTY ON EACH SIDE ONLY), Systemation, INc. v.

Engel Industries, INc.

2. CATEGORY IN WHICH THE CASE BELONGS BASED UPON THE NUMBERED NATURE OF SUIT CODE LISTED ON THE CiviL
COVER SHEET. (SEE LOCAL RULE 40.1{(A)(1)).
L 160, 410, 470, R.23, REGARDLESS OF NATUFE OF SUIT.
X . 195, 368, 400, 440, 441-444, 540, 550, 625, T10, 72C, ™.
740, 790, 791, 820, £30, 840, 850, 890, §92-894, §95, 930. "t
X

m. 110, 120, 130, 140, 151, 190, 210, 230, 240, 245, 290, 310,
315, 320, 330, 340, 345, 350, 355, 360, 362, 345, 370, 371,
380, 38, 450, 891. &L

*

Iv. 220, 422, 423, 430, 450, 510, 530, 610, 620, 630, 640, 650, 660, o
690, 810, 861-845, 870, 871, §75, %00,

V. 150, 152, 153.

— P

3. TITLE AND NUMBER, IF ANY, OF RELATED CASES. (SEE LOCAL RULE 40.1(E)), = __”

Systemation v. Engel Industries Civil Action No, 97= 10375RB(“ (arigionally “9'7 10375RCL)

4. HAS A PRIOR ACTION BETWEEN THE SAME PARTIES AND BASED ON THE SAME CLAIM EVER BEEN FILED IN THIS COURT?
No

. 5. DOES THE COMPLAINT IN THIS CASE QUESTION THE CONSTITUTIONALITY OF AN. ACT OF CONGRESS AFFECTING THE

PUBLIC INTEREST?__No
IF SO, IS THE U.S.A. OR AN OFFICER, AGENT OR EMPLOYEE OF THE U.S. A PARTY? (SEE 28 USC 2403)

6 IS THIS CASE REQUIRED TO BE HEARD AND DETERMINED BY A DISTRICT COURT OF THREE JUDGES PURSUANT TO TITLE
28 USC 22847

7. DOALL PARTIES IN THIS ACTION RESIDE IN THE CENTRAL SECTION OF THE DISTRICT OF MASSACHUSETTS (WORCESTER

COUNTY) - (SEE LOCAL RULE 40.1(C).  YES No __OR IN THE WESTERN SECTION (BERKSHIRE,
FRANKLIN, HAMPDEN OR HAMPSHIRE COUNTIES? - (SEE LOCAL RULE 40.10).  YES__NO

%. DO ALL OF THE PARTIES RESIDING IN MASSACHUSETTS RESIDE IN THE CENTRAL AND/OR WESTERN SECTIONS OF THE
DISTRICT? YES___No (a) IF YES, IN WHICH SECTION DOES

THE PLAINTIFF RESIDE?

9. IN WHICH SECTION DO TRE ONLY PARTIES RESIDING IN MASSACHUSETTS RESIDE?

10. IF ANY OF THE PARTIES ARE THE UNITED ST. ATES, COMMONWEALTH OF MASSACHUSETTS, OR ANY GOVERNMENTAL
AGENCY OF THE U.S.A. OR THE COMMONWEALTH, DO ALL OTHER PARTIES RESIDE IN THE CENTRAL SECTION
OR WESTERN SECTION

(PLEASE TYPE OR PRINT) '
ATTORNEY'S NAME

Street, Boston, MA 02110

ADDRESS _Nixon Peabody, LLP, 101 Federal

TELEPHONE NO.___(617),345=1000

(Categury.fra- S (< is Cane ety CA 9710375 - RCL
o ”\;&;m* h LR dole) Z?&‘,AZ;»@

Gk 7/(?/co




