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[57] ABSTRACT

A machine designed to continuously progress a pair of

elongated flat sheets of metal longitudinally through a -

plurality of cooperative dies which progressively in se-
quential steps gradually shape the two sheets into a
duct having a rectangular cross-sectional configura-
tion. The machine utilizes cooperative rotary dies to
shape and form the duct in a continuous operation to
a length equal to that of the sheets so that rectangular
ducts of any desired length can be produced in an auto-
matic operation by merely inserting into the machine
a pre-prepared roll comprised of a pair of sheets of
metal of the desired length, the sheets entering the ma-

-chine at one end and leaving the same at the other end

in the form of a continuous rectangular duct.

4 Claims, 32 Drawing Figures
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1
RECTANGULAR AIR DUCT

This application is a divisional application of our co-
pending application, Ser. No. 12,663, filed Feb. 19,
1970, now Pat. No. 3,636,903, and entitled “REC-
TANGULAR-DUCT FORMING MACHINE.”

This invention relates to heating ducts. More particu-
larly, it relates to machines for forming elongated metal
ducts having a rectangular cross-sectional configura-
tion.

There is a vast demand today for elongated metal
ducts which are generally rectangular in cross-sectional
configuration. This is particularly true in the heating
industry and especially true with respect to the manu-
facture of mobile homes. The manufacture of rectangu-
lar heating ducts has posed a substantial problem for a
long time, particularly where the duct is to be quite ex-
tensive in length, as will be realized from the descrip-
tion hereinafter of the method by means of which such
ducts have been formed.

The conventional manner of producing rectangular
heating ducts has heretofore involved first the selection

of a flat sheet of metal of the desired length of the heat- .

ing duct, provided such length was not too great to
make proper handling of the sheet possible. Where rel-
atively long lengths of heating duct were required, such
ducts were made in shorter sections and then subse-
quently secured together. This was particularly true
where the ducts had to be transported from the loca-
tion of manufacture to the location of installation. To
manufacture the heating ducts, the flat sheet was
formed with a male lock at one edge and a female lock

at the opposite side edge, and thereafter the elongated -

sheet was bent simultaneously throughout its length to
impart the rectangular shape and to bring the male and
female edges together, preparatory to moving them
into mating relation. The final step involved the inser-
tion. of the male into the female lock to lock the same
to each other. Great difficulty has been experienced in
assembling these locks, the main problem being the
fact that the male or female edge is frequently bent in-
advertently during the efforts involved in shaping the

flat sheet into the desired rectangular shape, and, as a’

consequence, great difficulty is experienced in bringing
the two edges into proper mating relation. The length
of such sections is obviously limited because of these
difficulties. Since a duct of any appreciable length must
be assembled section by section if it is to be manufac-
tured by the methods heretofore known, a great expen-
diture of time, effort, and materials is involved in the
manufacture of ducts having appreciable length by
these methods.

Itis a general object of our invention to provide a ma-

chine constructed and arranged to continuously form
an elongated duct having a rectangular cross-sectional
configuration from a pair of flat sheets of metal fed into
the machine simultaneously. .
.. A more specific object is to provide a machine con-
structed and arranged to continuously progress a pair
of elongated sheets of flat metal through the machine
and automatically form therefrom, in continuous pro-
gression, a duct having a. rectangular cross-sectional
configuration. '

A more specific object is to provide a novel machine
having a plurality of cooperating rotary dies mounted
in spaced relation along the length of a supporting
frame and adapted to receive and progressively shape
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p

along their length a pair of elongated flat sheets of
metal, in sequential steps, into a duct having a rectan-
gular cross-sectional configuration.

Another object is to provide a machine constructed
and arranged to receive and continuously progress a
pair of elongated flat sheets of metal therethrough, the
sheets being formed by and having the machine contin-
uously in the form of a duct having a rectangular cross-
sectional configuration, the forming of the duct being
accomplished through a series of partial progressive
bending steps accomplished ‘sequentially through the

. use of rotary dies at points spaced along the length of
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the sheets while they are passing through the machine.

Another object is to provide a novel machine con-
structed and arranged to enable a duct manufacturer to
rapidly and efficiently produce elongated ducts of rect-
angular cross-sectional configuration of any predeter-
mined length by merely feeding into the machine a pair
of flat sheets of metal pre-cut to the same predeter-
mined length.

Another object is to provide a novel machine con-
structed and arranged to manufacture rectangular
ducts of any predetermined length at a very substantial
saving in time, labor and costs.

Another object is to provide a novel machine con-
structed and arranged to manufacture rectangular
ducts automatically at great saving, the machine itself
being compact, automatic in operation, inexpensive to
manufacture, trouble-free in operation, and inexpen-
sive and simple to operate and maintain,

Another object is to provide a portable machine
which permits users of rectangular ducts such as mobile
home 'manufacturers to manufacture their duct needs
in single sections of desired length, whatever they may
be, at their operations base, to thereby eliminate the
need for transporting preformed tubular sections
thereto.

Another object is to provide a novel machine which
constructs rectangular tubular ducts from pairs of flat
sheets of metal in an automatic operation which pro-
duces an end product having improved quality and per-
formance characteristics. .

Another object is to provide a machine which auto-
matically constructs rectangular ducts from pairs of flat
sheets of metal and which obviates the heretofore need
of forming such ducts by bending the material from
which the duct is to be made simultaneously through-
out it length and which obviates the. great difficulties
heretofore encountered in assembling the male and fe-
male locks utilized in the'known conventional manu-
facturing methods of ducts so shaped.

These and other objects and advantages of our inven-
tion will more fully appear from the following descrip-
tion, made in connection with the accompanying draw-
ings, wherein like reference characters refer to the
same or similar parts throughout the several views, and
in which: : :

FIG. 1 is a diagrammatic plan view of the preferred
form of our invention with stations indicated thereon
and without the seam flattening mechanism being in-
cluded; :

FIG. 2 is a diagrammatic side elevational view of the
embodiment shown in FIG. 1; :

FIG. 3 is a diagrammatic vertical sectional view taken
through station No. 1 of the embodiment shown in FIG.
1; o
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FIG. 4 is a diagrammatic vertical sectional view taken
through the embodiment shown in FIG. 1, at station
No. 2, and illustrating how the outermore lateral por-
tions of the two sheets are shaped preliminarily toward
becoming cooperative seam elements;

FIG. § is a diagrammatic vertical sectional view taken
through the embodiment shown in FIG. 1, at station
No. 3, and illustrating the manner in which the inner-
more lateral portions of the two sheets are crimped pre-
liminarily to bending each sheet into oppositely facing
channel members and the outermore lateral portions
are shaped finally into seam elements;

FIG. 6 is a diagrammatic vertical sectional view taken
through the embodiment shown in FIG. 1, at station
No. 4, and illustrating the manner in which the lateral
portions are guided inwardly at the bead line about the
fixed die and into the adjacent and following rotary die
members;

FIG. 7 is a diagrammatic vertical sectional view taken
through the embodiment shown in FIG. 1, at station
No. 5, and illustrating the manner in which the rotary
dies cooperate with the fixed die at the bead line and
present the outermore lateral portions of the lower
sheet toward the corresponding portions of the upper
sheet;

FIG. 8 is a diagrammati¢ vertical sectional view taken
through the embodiment of FIG. 1, at station No. 6,
and illustrating the manner in which the guide rollers
bend the lateral portions of the sheets further inwardly
about the bead line and present the lower seam. ele-
ments to the upper seam elements at an inwardly dis-
posed - position to facilitate subsequent inter-
.‘engagement;

FIG. 9 is a diagrammatic vertical sectional view taken
through the embodiment shown in FIG. 1, at station
No. 7, and illustrating the manner in which the cooper-
ative rotary members complete the bend at the bead
lines to 90° and commence closing the same;

FIG. 10 is a diagrammatic vertical sectional view of
the embodiment shown in FIG. 1, taken at station No.
8, and illustrating the cooperative camming members
closing the seam by camming the overlying seam lip of
the upper sheet into parallel and underlying relation to
the edge portions of the lower sheet; .

FIG. 11 is a diagrammatic vertical sectional view
taken through the embodiment shown in FIG. 1, at sta-
tion No. 9, and illustrating the finishing operation in
which the seam is compressed and buttoned to posi-
tively lock the seam elements together;

FIG. 12 is a diagrammatic perspective view illustrat-
ing how the two flat sheets are taken from a single roll
by the embodiment shown in FIG. 1 and progressively
formed into a duct having a rectangular cross-sectional
configuration, the respective station numbers being in-
dicated thereon at the point at which the two sheets
take the shapes indicated thereat;

FIG. 13 is a diagrammatic side elevational view of the
controls for the feeding mechanism and initial forming
rollers at station No. 1;

FIG. 14 is a diagrammatic side elevational view show-
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ing the spring loading provided for the upper set and -

lower set of rollers of the feeding mechanism and initial
forming dies of station No. 1; ‘

FIG. 15 is a diagrammatic detailed perspective view
of the seam camming members shown in FIG. 10;

65
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FIG. 16 is a detailed diagrammatic view, shown on an
enlarged scale, of the buttoning operation of the rotary
dies shown in FIG. 11;

FIG. 17 is a diagrammatic vertical sectional view of
a rectangular-duct forming machine constructed simi-
larly to the embodiment shown in FIGS. 1-16, with the
exception that its dies are constructed and arranged to
form the seams at the corners of the duct rather than
at a point intermediate the corners, the view being
taken at station No. 1 with the rollers in separated posi-
tion; S
FIG. 18 is a diagrammatic vertical sectional view of
the embodiment identified in the description of FIG. 17
and taken at station No. 2 thereof; '

FIG. 19 is a diagrammatic vertical sectional view
taken at station No. 3 of the embodiment identified in
the description of FIG. 17 and illustrating the forming
of the 90° lip at the extreme lateral portions of the
wider sheet and the initial break at the innermore lat-
eral portions thereof;

FIG. 20 is a diagrammatic vertical sectional view
taken at station No. 4 of the embodiment identified in
the description of FIG. 17 and illustrating the rollers or
helpers which guide the roller sheet from station No. 3
into the succeeding dies of station No. § and initiate the
bending of the lateral portions upwardly at the break
line in cooperation with the fixed die;

FIG. 21 is a diagrammatic vertical sectional view
taken at station No. § of the embodiment identified in
the description of FIG. 17 and illustrating the coopera-
tion between the rotary dies and the fixed dies to bend
the lateral portions sharply upwardly; .

FIG. 22 is a diagrammatic vertical sectional view
taken at station No. 6 of the embodiment identified in
the description of FIG. 17 and illustrating the use of the
roller guides to further bend the lateral portions up-
wardly and inwardly to a point adjacent the lateral por-
tions of the upper sheet; '

FIG. 23 is a diagrammatic vertical sectional view
taken at station No. 7 of the embodiment identified in
the description of FIG. 17 and illustrating the coopera-
tion of rotary dies to form the sealing lip at the lateral
edge of the upper sheet and the bringing of the lateral
portions of the lower sheet to a tru y vertical position
inwardly of the lip; : » :

FIG. 24 is a diagrammatic vertical _sectional view
taken at station No. 8 of the embodiment identified in
the description of FIG. 17 and illustrating the coopera-
tion of rotary dies to bring the sealing lip to a vertically
extending position at the end of the sealing element of
the lower sheet and in position to be sealed;

FIG. 25 is a diagrammatic vertical sectional view
taken at station No. 9 of the embodiment identified in
the description of FIG. 17 and illustrating the coopera-
tion. of rotary dies to bring the sealing lip of the upper
sheet inwardly and around and below the sealing ele-

ment of the lower sheet;

FIG. 26 is a diagrammatic vertical sectional ‘view
taken at station No. 10 in the embodiment identified in
the description of FIG. 17 and illustrating fixed cams
which bring the lip into sealing position beneath and
against the sealing element at the edge of the lower
sheet;

FIG. 27 is a diagrammatic vertical sectional view of
the embodiment identified in the description of FIG. 17
and illustrating the manner in which the buttoning dies
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form the buttons in the seam to lock the sealing ele-
ments to each other;

FIG. 28 is a diagrammatic vertical sectional view on
an enlarged scale taken through the channel guides
which support the upper metal sheet during the forma-
tion of the embodiment identified in the description of
FIG. 17,

FIG. 29 is a diagrammatic fragmentary side eleva-
tional view of a dual cradle mechanism which may be
carried by the frame to support two separate rolls of
sheet metal in feeding relation to either of the dict

5

forming mechanisms in lieu of a single composite roll -

comprised of a pair of such sheets;

FIG. 30 is a diagrammatic vertical sectional view
taken through the embodiment of FIG. 1 and showing
at station No. 10 structure which may be added to flat-
ten the seam against the side wall of the duct in the
event such is desired;

FIG. 31 is a diagrammatic vertical sectional view
taken through station No. 11, which may be added to
the combined structure shown in FIG. 1 and FIG. 30,
illustrating the final step by means of which the seam
is flattened against the side wall of the duct;

FIG. 32 is a diagrammatic side elevational view show-
ing the means by which the rotary dies illustrated in
FIGS. 30 and 31 may be driven by the same drive
mechanisms.as that shown in-FIG, 2, ;

The preferred embodiment, as shown in FIGS. 1-16,
include a movable frame F which is adapted to be
moved to a desired location through the use of rollers
1 at the lower end of a plurality of vertically extending
supports 2. A cradle 3 rotatably supports a single roll
4 of a pair 5 and 6 of metal sheets. These sheets are ar-
ranged in superimposed contiguous relation with each
other and rolled into a single roll so that their convolu-
tions are concentric. The upper sheet 5 is slightly wider
than the lower sheet 6 and, as can be best seen in FIG.
3, they enter the feeding and initial crimping mecha-
nism, indicated generally by the numeral 7, in vertically
spaced relation as they unwind from-the roll 4.

The frame F is elongated and has a pair of vertically
extending side members. 8 which are transversely
spaced from each other and carry support brackets 9,
which in turn carry elongated transversely spaced fixed
inner die members 10. These fixed inner die members
10, as shown in FIGS. 6-9, are comprised of elongated
flat metal plates which protrude forwardly beyond the
brackets 9 a substantial distance, which can be seen by
reference to FIG. 1. ‘ .

If desired, a pair of separate rolls 11'and 12 (see FIG.
29) of sheet metal may be utilized in lieu of the single
composite roll 4. In that event, the rolls 11 and 12 are
rotatably supported similarly to the roll 4 upon a com-
posite cradle 13, which utilizes saddles 14 and 15 to ro-
tatably support the shafts on which the rolls are carried.
When dual rolls 11 and 12 are utilized, the upper sheet
15 is fed into the machine in vertically spaced relation
to the lower sheet 16, as shown.

FIG. 1 shows the preferred embodiments of our duct

forming machine with the various stations to be herein-
after referred to indicated thereon along the length of
the machine. It will be noted that station No. 1 is posi-
tioned immediately adjacent the roll 4. This station No.
1, which is shown in greater detail in FIG. 3, utilizes a
feeding and initial crimping mechanism 7 which in-
cludes an upper set of rotary die members 17 and 18,
the upper one of which is rotatably mounted so as to be
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capable of vertical movement relative to the lower ro-
tary die 18. To permit such movement, each end of the
die member 17 is rotatably mounted in a spring loaded
bearing structure 19 at each of its ends, the details of
which are clearly shown in FIG. 14. Thus, the upper
roller 17 is constantly urged downwardly by the action
of spring members 20 which press the vertically slid-
able mounting block 21 and the shaft of the roller 17
downwardly toward engagement with the lower die 18,
which is mounted for rotation about a fixed axis upon
the frame F. ‘

The upper roller 17 has tapered metal end portions
22 and a major intermediate portion 23, which is
formed of a firm but resilient material. The lower metal
roller 18 has enlarged end portions characterized by a
bevelled surface 24, which is complementary to the
bevelled surface 22 of the upper roller 17, and a flat an-
gular surface 25 which extends parallel to and bears
against the cylindrical end portion of the roller 17, so
that when the two rollers 17 and 18 are brought to-
gether these surfaces will function as cooperative ro-
tary dies.

The outer surface of the roller 18 is characterized by
a plurality of angular radially outwardly extending cir-
cumferential beads 26, which are spaced longitudinally
of the roller 18 and a pair of longitudinally and out-
wardly extending ribs 27. These ribs 27 extend parallel
to the axis of the roller 18 and are carried at its circum-
ferential surface and are disposed at opposite sides of
the roller.

The lower set of cooperating rotary dies are adapted
to receive .and progress the lower sheet of metal
through the machine and they are the counterpart of
the rollers 17 and 18. The lower roller 28 of this set is
constructed similarly to the roller 17 and is similarly
mounted for rotation and vertical movement in similar
movable bearings, except that they are inverted so as
to constantly urge the roller 28 upwardly toward the
cooperative rotary die 29 which, like the die 18, is
mounted for rotation about a fixed axis on the frame F.

- The rotary die 29 has angular beads 30 similar to the
beads 26 and longitudinaily extending ribs 31 similar to
the ribs 27, It also has a bevelled surface 32 similar to
the surface 24, but, as shown, it has no surface compa-
rable to the angular die surface 25. The relatively nar-
row lower sheet 6 obviates any need for such a surface.
The rotary gripping members 17 and 28 are adjusted-
relative to the rotary die members 18 and 29 through
the use of a control system indicated generally by the
letter C, which will be described in greater detail here-
inafter. ‘

When the two sheets of metal from the roll 4 have

~ been inserted between the members 17, 18 and 28,29,

they will be progressed thereby through the remainder
of the machine, since they are each power driven, as
will be hereinafter described. The longitudinal ribs 27

~-and 31 and the angular beads 26 and 30 impart or form

60

ribs on the surface of the flat sheets and provide added
rigidity thereto. The cooperative bevelled surfaces 22
and 24 form a 30° bend of the lateral or edge portions
of the sheet 5, and the angular surface 25 shapes the ex-
treme edge portions so as to extend parallel to the main
body of the sheet, as will be readily appreciated by ref-
erence to FIG. 3. This is the initial step in progressively
forming the outermore lateral portions of the upper
sheet into a sealing element which will ultimately be-
come a portion of the seam. At the same time, the ro-
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tary die 29 imparts a bend to the narrower lower sheet
6, at its extreme edge, of a 30° angle, there being no
edge portion left extending paraliel to the main body of
the sheet 6, since the sheet is narrower. Thus the ex-
treme edge portion of the sheet 6 is bent downwardly
and away from the sheet 5, just as the lateral portions
of the sheet 5 are bent away from the sheet 6.

From station No. 1, the two sheets § and 6 move to
station No. 2, at which location it enters the second
stage of the duct forming operation. At this-location, as
shown in FIG. 4, there is positioned a second pair of
vertically spaced sets of cooperating rotary dies to im-
part further shaping of the lateral portions of the sheets
5 and 6, so that the seaming elements will extend at a
60° angle relative to the main body of the sheets. At this
station there is located an upper set of rotary dies, iden-
tified by the numerals 33 and 34. Each of these dies
consists of a shaft rotatably mounted in the frame F and
carrying a rotary die member at each of its ends and
shaped so as to be complementary and cooperate with
the die member of the other. Thus the rotary die 33 has
at each of its ends a die member having a flat annular
surface 35 and a bevelled 60° surfacé 26 and an en-
larged cylindrical surface 37. The die 34 has at each of
its ends a rotary die having an annular surface 38 and
a 60° bevelled surface 39 and an enlarged cylindrical
surface 40. As clearly shown in FIG. 4, the surface 35
cooperates with the surface 38 and the surface 36 co-
operates with the surface 39 to impart a 60° angle to
the sealing element, and the surface 37 cooperates with
the cylindrical surface 40 to maintain the very edge
portion or lip 41 parallel to the main body of the sheet
5

The lower set of rotary dies, indicated generally by
the numerals 42 and 43, are similarly mounted and ar-
ranged, the die 42 being constructed identically with
the die 34. The lower rotary die 43 is constructed iden-
tically with the upper rotary die 33, and they cooperate
to impart a 60° angle to. the sealing element 44 at the
very edge of the lower sheet 6.

From station No. 2, which is shown in FIG. 4, the
sheets 5 and 6 are progressed to station No. 3, at which
location there is disposed another group of vertically
spaced sets of driven rotary dies, mounted for rotation
upon the frame F and spaced transversely thereof, As
shown in FIG. 5, the upper set is comprised of a pair of
cooperating rotary dies identified generally by the nu-
merals 45 and 46. These dies consist of elongated shafts
rotatably mounted upon the frame F and carrying at
each of its ends a cooperating rotary die member con-
structed and arranged to impart additional shaping to
the lateral portions of the sheets 5 and 6, preparatory
to forming a rectangular duct therefrom. The rotary die
45 has a die member at each of its ends, which has an
annular surface 47 separated from an outwardly taper-
ing surface 48 by an annular groove 49. At the larger
end of this die is an essentially flat surface 50, which ex-
tends essentially normal to the shaft upon which these
die members are mounted, and a reduced annular sur-
face 51 is provided outwardly thereof.

The die 46 carries at each of its ends a cooperative
rotary die member characterized by an annular surface
52 separated from an outwardly diminishing frusto-
conical surface 53 by an annular rib 54, which is posi-

_ tioned to extend into the groove 49 as the die members
rotate. This die member is further characterized by a
surface 55 which extends essentially normal to the shaft
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of the die 46 and is positioned slightly outwardly of the
surface 50 so as to cooperate therewith to impart a 90°
angle to the seam element 56. It is further character-
ized by an enlarged annular surface 57, which cooper-
ates with the cylindrical surface 51 to cause the lip 41
to extend essentially normally to the sealing element
56. .

The lower set of rotary dies, identified by the numer-
als 58 and 59, are similarly constructed and arranged
to shape the lower sheet 6. The rotary die 58 is con-
structed identically with the rotary die 46, and the ro-

tary die §9 is constructed identically to the rotary die

45, and they cooperate in a similar manner to impart
the same shape to the lateral portions of the sheet 6, ex-
cept, of course, that the extreme edge portion, or seal-
ing element 44, carries no lip element corresponding to
the lip element 41 because of its narrower width,

From station No. 3, which is shown in FIG. 5, the
sheets move to station No. 4, at which they encounter
the structure shown in FIG. 6. At station No. 4, the
sheets reach a helper station at which they are guided
inwardly by a plurality of rotatably mounted rollers 60,
each of which is carried by a spindle or shaft 61 and is
supported upon one of transverse members 62 or 63 as
shown in FIG. 6. It is at this station that the sheets 5 and
6 first encounter the fixed die member 10, which are
positioned so as to be disposed just inwardly of the
break lines 64, which were imparted to the two sheets
by the cooperative action of the annular ribs 54 and
grooves 49 at station No. 3, as shown in FIG. 5. It will
be noted that the rollers 60 are positioned so as to en-
gage the lateral portions of the sheets 5 and 6 just in-
wardly of the sealing element. These rollers 60 are not
driven, but are free to rotate on the shaft 61, which in
turn are adjustably mounted on the transverse mem-
bers 62 and 63 through the use of sleeves as shown.
These rollers 60 guide the lateral portions of the sheets
5 and 6 inwardly toward each other so as to progres-
sively break the sheets at the break line 64 and guide
them into the rotary dies at station No. 5, which are
shown in FIG. 7.

FIG. 7 shows a plurality of driven rotary dies cooper-
ating with the fixed dies 10. A power driven upper shaft
65 is rotatably mounted upon the frame F to extend
transversely thereof and carries at each of its end por-
tions. a rotary die member 66 having a cylindrical sur-
face 67 and a 53° outwardly bevelled surface 68. Each
of these rotary die members 66 are positioned. so that
the cylindrical surface 67 bears upon the upper sheet
5 just inwardly of outer surface of the fixed die member
10 and the bevelled surface is disposed just outwardly
thereof so as to bring the lateral portions of the sheet
member 5 inwardly 53° from the plane of the sheet.
The shaft 65 also carries at each end a disk-shaped
guiding member 69, which rotates with the shaft and
extends into the angle formed by the sealing element 56
s0 as to guide the outermore lateral portions of the
sheet inwardly toward the sheet 6, as shown in FIG. 7.

A lower and similarly mounted shaft 70 carried iden-
tically constructed guide members 69 and a pair of ro-
tary die members 71, which are constructed and posi-
tioned similar to the rotary die member 66, except that
the angle of the bevel 72 is such as to impart a 57° angle

5 to the lateral portions of the sheet 6 and thus move the

sealing element 44 inwardly at each side to an extent
farther and ahead of the sealing element 56 of the sheet
S. This arrangement is utilized in order to insure that
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upon further movement of the lateral portions of the
two sheets inwardly the sealing elements will mate
properly. '

From station No. §, as shown in FIG. 7, the sheets 5
and 6 move onwardly to station No. 6, which is shown
in FIG. 8. Here again, the sheets encounter a helper sta-
tion in the form of rollers 73, each of which is rotatably
mounted for free rotation about a spindle 74 that is car-
ried by a sleeve 75 upon a transverse member such as
76 or 77. These rollers 73 guide the lateral portions of
the sheets § and 6 further inwardly as they bend further

.at the break lines 64. It will be noted that the rollers 73,
which are carried by the lower transverse member 77,
are positioned inwardly slightly farther than those car-
ried by the upper member 76 so that the sealing ele-
ment 44 is disposed somewhat inwardly of the sealing
element 56 and the lip 41 at each side of the machine.
Note that the two sheets 5 and 6 have been gradually
and progressively formed in sequential steps into two
oppositely facing channel members which are -essen-
tially U-shaped in cross-sectional configuration. As
these sheets continue to progress through the machine,
even further bending takes place until a truly rectangu-
lar configuration is obtained. The effect of the rollers
73 is felt by the material of the sheets 5 and 6 which is
disposed thereahead so that the sheets are properly
guided into the mechanism at station No. 7, which is
shown in FIG. 9. , ‘

At station No. 7 there is provided a plurality of rotary
die members constructed and arranged to close the
rectangular configuration and commence to close the
lip 41 around the sealing elements 44 so as to hold the
latter between it and the sealing element 56. Carried by
the frame F at opposite sides of the fixed dies 10 and
cooperating therewith is a pair of rotary die members
which are identical in construction and identified gen-
erally by the numeral 78. Each of these rotary die mem-
bers 78 has a cylindrical compressing surface 79 and a
slightly bevelled inner end surface 80. The latter gradu-
ally bends- the lateral portions of the sheet § inwardly
to a 90° angle against the fixed die and at the same time
the cylindrical surface 79 brings the sealing element 56
and the lip 41 downwardly and around the relatively
inwardly disposed sealing element 44, A pair of rotary
die members indicated generally by the numeral 81 is
also carried by the frame F in position to cooperate
with the rollers 78 and toward that end they are con-
structed to provide a bevelled camming surface 82,
which engages the lip 41 and brings it inwardly to an
angulated position relative to the sealing element 56
and somewhat around and below the sealing element
44 of the sheet 6. Thus the construction shown com-
pletes the 90° bend at the side of the duct and com-
mences the closing of the seam member which ulti-
mately consists of the two sealing elements 44 and 56
held in sealed position by the sealing element 41, as will
be hereinafter described. It will be noted that the two
rotary die members 81 are positioned at opposite sides
of the fixed die members 10 and have similar bevelled
inner ends which complete the 90° bend of the sheet 6
at the break line 64 in addition to commencing the
closing of the seam.

From position 7 as shown in FIG. 9, the sheets § and
6 move to station No, 8, at which they encounter the
structure shown in FIG, 10. At this station there is pro-
vided at each of the sides of the now rectangular con-
figuration additional camming structure constructed
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and arranged to complete the formation of the seam.
As shown in FIG. 10, mounted upon the frame F out-
wardly of the fixed dies 5, and in position to receive
therein the seam elements 44 and 56 and the lip 41, is
a pair of camming members 83 and 84. These camming
members. 83 and 84 are fixed and vertically spaced
from each other a distance essentially equal to the com-
bined thickness of the elements 41, 44 and §6. The end
portions of the camming members 83 and 84 which
face toward the direction from which the sheets § and
6 move are somewhat flared as shown in the detailed
view of FIG. 14 to facilitate entrance of these elements
thereinto. As the sheets 5 and 6 are drawn past station
No. 8, the seam which is now comprised of the seam el-
ements 44 and 56 and the lip 41 is completed, the lip
41 being brought into flattened position around and
below the sealing element 44 of the lower sheet 6. Ele-
ments 83 and 84 are provided at each side of the duct
so that as the sheets pass thereby the seam is completed
to the configuration shown in FIG. 10.

As the now trectangular configuration comprised of
the sheets § and 6 leave station No. 8 as shown in FIG.
10, it proceeds to station No. 9, which is shown in FIG.
11. At this station the seam at each side of the duct,
which consists of the elements 41, 44 and 56 in flat-

tened condition, passes through one of a pair of verti-

cally spaced rotary die members 85 and 86, one each
of which is disposed at each side of the duct. Each of
the rotary die members 85 is characterized by a cylin-
drical surface 87, which bears against the outer surface
of the sealing element 56 and a pair of recesses 88

. which are oppositely disposed within said cylindrical
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surface. A bevelled end surface 89 is also. provided to
facilitate movement of the rectangular duct thereby.
Each of the rotary die members 86 is characterized by
a cylindrical surface 90 which bears against the under-
side of the sealing lip 41 and compresses the latter to
flatten the seam and compress it. Each rotary die mem-
ber has a pair of outwardly éxtending buttons 91 which
are positioned so as to pass directly opposite the reces-
ses 88 as they rotate, and thus impart a locking button
92 at spaced locations approximately 3 inches apart
along the seam to the metal of the elements 41, 44 and
56, which make up the seam. This button 92 positively
locks the elements which make up the seam to each
other and precludes separation during subsequent han-
dling of the duct. Anenlarged detailed view of the but-
ton being formed is shown in FIG. 16. e

FIG. 12 shows a diagrammatic petspective : view
which ijilustrates the manner. in which the individual
sheets of the roll 4 gradually move therefrom through
the machine and assume in sequential steps the shape
which is illustrated at the locations identified thereon
by numerals corresponding to the stations hereinbefore
described. Thus it can be seen that the two flat sheets
of metal § and 6 are progressively converted from flat
sheets into a duct having a rectangular cross-sectional
configuration as these sheets are drawn through the
machine, the duct entering the machine at one end in
the form of two sheets and being discharged from the
opposite end in the form of a continuous rectangular
duct which can be constructed of any desired predeter-
mined length merely by providing a roll having two
such sheets 5 and 6 of such desired length.

The feeding and initial crimping mechanism shown in
FIG. 3 and identified by the letter C is controlled
through a handle member 93 which is fixedly con-
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nected to rotate with a transverse shaft 94 which is ro-
tatably mounted and extends through the frame F. At
each end of the shaft 94 there is a cam member 95, the
details of which are shown in FIG. 13. These cams 95
are fixed to the shaft 94 and rotate therewith, and they
have an irregular camming surface‘designed to control
the relative movement of the members 17 and 28 to-
ward and away from the rotary die members 18 and 29.
This is accomplished through the use of rollers or cam
followers 96, which are carried at each end of the mem-
bers 17 and 28. Reference to FIG. 13 will disclose the
irregular camming surface of the cams 95. = . o

The lever 93 and cam 95 are positioned in FIG. 13
so as to present the camming surfaces having the maxi-
mum radius to the cam followers 96. This position is
identified as position No. 1 and, since the camming sur-
faces 97 and 98 having the largest radius engage the

10

cam followers 96 in this position, the upper roll 17 and -

the lower roll 28 will be positioned in open position and
in nonengaging relation to the rolls 18 and 29. While
in this position the forward end of the lower sheet of
metal 6 is inserted between the rolls 28 and 29 and the
lever member 93 and the cams 95 are rotated about the
shaft 94 to position No. 2, which is at the camming sur-
faces identified by the numerals 99 and 100, It will be
noted that the distance from he center of shaft 94 to the
camming surface 99 is essentially equal to the distance
between that shaft and the camming surface 97 at posi-
tion No. 1 and hence the upper roll 17 will remain in
open position. On the other hand, the distance from the
center of shaft 94 to the camming surface 100 is sub-
stantially less than that between that shaft and the cam-
ming surface 98 at position No. 1 and hence the roll 28
will be moved by the springs 20 into engagement of the
forward end of the lower sheet 6 to grip the same in co-
operation with the roll 29. , ‘

Once the sheet 6 has been gripped between the rolls
28 and 29, the lever 93 and cams 95 may be rotated

further until the camming surfaces identified by the nu-.

merals 101, 102 bear against the cam followers 96. This
is known as the rest position in which the rolls 28 and
29 are closed and the rolls 17 and 18 are also closed.
This is true because it will be seen that the distance
from shaft 94 to camming surface 102 has been re-
duced sufficiently so that roll 17 is permitted to lower
and gripthe forward end of the upper sheet which is ex-
tended therebetween manually just prior to movement
of the lever to rest position, or position No. 3. Further
movement of the lever 93 sufficient to cause the cam-
ming surfaces identified by the numerals 103 and 104
to engage the cam followers 96 (position No. 4) leaves
the rolls 17 and 18 and 28 and 29 in position holding
the sheets § and 6 in the same manner as in position
No. 3, but also closes an electrical switch which causes

the driving motor of the machine to be activated and °

rotate the rolls 17, 18, 28 and 29 to cause the sheets §
and 6 to be progressed through the machine.

In the event a flattened seam is desired, the frame F
may be constructed of sufficient length to also carry the
mechanisms shown in FIGS. 30-32, which will be de-
scribed hereinafter. Description of the structure will be
made hereinafter subsequent to the description of the
structures shown in FIGS. 17-29 inclusive.

FIGS. 17-29 illustrate a similar machine to that
shown in FIGS. 1-16, except that the dies are con-
structed and arranged to form the seams at the corners
of the rectangular duct rather than at the intermediate
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portions of the sides of the duct. The same cradles may
be utilized as desired, but the roll of metal will be com-
prised of sheets of different widths as is shown in FIGS.
17-28. The same type of feeding and initial crimping
mechanism may be utilized except that the rolls will be
constructed differently. Thus in FIG. 17, station No. 1
is shown wherein the vertically movable roll 110 is sub-
stantially shorter so as to conform to the narrower
widths -of the upper metal sheet 111. The roll 110 is
provided with a resilient intermediate portion and
métal end portions comparable to the construction of
the roll 17. The cooperating roll 112 is constructed
similarly to the roll 18, except that it, too, is shorter to
conform to the narrower width of the upper sheet 111.
The lowest roll 113 is constructed similarly to roll 28,
but it is longer in length to conform to the substantially
greater width of the lower sheet 114, The upper of the
lower set of rolls 115 is constructed in the same manner
as roll 29, except that it, too, has a substantially greater
length to conform to the greater width of lower sheet
114. The rolis 110, 112, 113, and 115 form the same
functions of gripping and moving the sheets forwardly
as do the rolls shown in FIG. 3. The rolls 113 and 11§
form a 30° angle of the edge portion of the sheet 114
in -the same manner as the rolls 28 and 29 function.
Since the rolls 110 and 112, however, do not have a
bevelled end portion 22, the only effect these rolls have
upon the upper sheet 111 is to impart the transverse
and longitudinal ribs to the sheets to provide added ri-
gidity in the same manner that the beads 26 and ribs 27
function upon the sheet 5. o ‘ :

FIG. 18 shows station No. 2 of the modified form of
the invention. As the sheets pass through station No.' 1,
as shown in FIG. 17, they enter the structure shown in
FIG. 18 for further modification corresponding to that
which takes place in sation No. 2 of the preferred em-
bodiment. Thus, the rolls 116 and 117 correspond to
rolls 42 and 43, and similarly impart a 60° angulation
to.the seal element 118 at each of the lateral edges of
the sheet 114. The sheet 111 enters a pair of guiding
channels 119 and 120 which are supported by the
frame F and extend longitudinally thereof at the central
position shown. No modification of sheet 111 takes
place at station No. 2, and the only modification to
sheet 114 is to impart a 60° angulation to the sealing el-
ement 118 and progress the sheet forwardly to station
No. 3, which is shown in FIG. 19.

At station No. 3, the upper sheet 111 continues to
ride within the channel members 119 and 120, and no
modification thereof is accomplished at this station.
The frame F carries at this station, however, a pair of
transverse shafts 121 and 122 which are power-driven
and carry cooperative rotary die members. At eachend .
of the shaft 121 there is a rotary die having a cylindrical
surface 123 which is reduced to a bevelled surface 124
and tapers gradually hereto as at 125. Each of these ro-
tary die members cooperate with another rotary- die
member such as 126 that is carried by the lower shaft
122, These rotary dies 126 have a somewhat bevelled
end surface 127 which cooperate with the bevelled sur-
face 125 to move the sealing element 118 to extend
normal to the immediately adjacent lateral portion of
the sheet 114. The surfaces 124 and 128 cooperate to
hold the material immediately adjacent the sealing ele-
ment 118 firmly.

Disposed inwardly of the rotary dies carried at the
ends of the shafts 121 and 122 are two pairs of cooper-
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ating dies which provide the initial break to the sheet
114 at break lines 129 and 130. which eventually be-
come the corners of the duct. The shaft 121 carries a
pair of identical rotary dies 131, each of which is char-
acterized by an annular centrally disposed rib 132, and
the adjacent surfaces of which slope away therefrom to
a diminished radius, as clearly shown in FIG. 19. Coop-
erating with each of these dies 131 and carried by the
shaft 122 in position to form the break lines 129 and
130 is a pair of rotary dies indicated by the numeral
133. Each of these dies is characterized by an annular

10

groove 134, which is centrally located intermediate the -

ends of the die and by an adjacent tapering surface
which increases in radius from the groove toward the
outer end of the shaft and is indicated by the numeral
135. As shown, these rotary dies cooperate to provide
the initial shaping of the sheet 114 toward a U-shaped
construction adapted to be closed eventually by the
sheet 111.

As the sheets 111 and 114 leave station No. 3, they
proceed toward station No. 4, which is shown in FIG.
20. Here again the upper sheet 111 continues to be car-
ried by the channel members 119 and 120 without
modification thereto. It will be noted, however, that the
fixed die members 10 are now disposed above the
lower sheet 114 just inwardly of the break lines 129 and
130. At this station there is provided a transverse shaft
136 which rotatably mounts by means of sleeves 137
and spindles 138, a pair of guiding rollers 139 which ro-
tate freely on the spindles. These rollers 139 provide a
function comparable to that provided by the rollers 60
in station No. 4 of the first embodiment and, as will be
seen by reference to FIG. 20, bring the lateral portion
of the sheet 114 upwardly and inwardly and guide the
same into the dies at station No. S, which is shown in
FIG. 21. : S .

At station No. § in FIG. 21, the upper sheet 111 is
still carried in the channel members 119 and 120 and
remains unmodified. The frame F carries a transverse
shaft 140 which rotatably mounts a pair of rotary dies
such as indicated by the numeral 141, Each of these
dies has an annular surface 142 and an outwardly bev-
elled surface 143 and is positioned so that the latter
surface engages the lateral portions of the sheet 114
and bends them upwardly approximately 57° off the
plane of the sheet 114. It will be noted that each is posi-
tioned so that the annular surface 142 is disposed im-
mediately below the fixed die members 10 and the bev-
elled surfaces 143 commence at the outer surface of
these fixed die'members. Also carried by the driven
shaft 140 and disposed outwardly of the rotary dies 141
is a pair of ‘guiding disks or rollers indicated generally
by the numeral 144. These guiding rollers are bevelled
to come to an edge intermediate their axial ends and

are shaped so as to engage and complement the edge.

portion of the sheet 114, the edge 145 of each of these
rollers extending into the angle formed by the sealing
element 118, . '

‘As the sheets leave station No.'§ which is shown in-

FIG. 21, they move to station No. 6 which is shown in
FIG. 22. At this station the upper sheet 111 still re-
mains unmodified and is carried by the channel mem-
bers 119 and 120. A transversely extending shaft 146
is carried by the frame F and mounts by means of a
sleeve 147 and a spindle 148, a freely rotatable roller
149 at each of the outer sides of the fixed die 10. The
spindles 148 extend upwardly and slightly outwardly
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and position the rollers 149 so as to bring the lateral
portions of the sheet 114 inwardly toward the fixed die
members 110, These guide rollers 149 bring the lateral
portions to extend approximately 75° from the plane of
the sheet 114 and guide the sheet into the mechanism
of station No. 7, which is shown in FIG. 23.

The channel members 119 and 120 terminate be-
tween stations No. 6 and No. 7 and at station No. 7
sheet 111 is acted upon by a pair of rotary dies indi-
cated generally by the numeral 150. This pair of rotary
dies 150 is mounted upon a powered tranverse shaft
151, which is carried by the frame F. Each of the rotary .
die members 150 cooperates with another rotary die
member indicated generally by the numeral 152, which
is positioned immediately therebelow and supported
upon a shaft 153 which likewaise is powered and sup-
ported by the frame F. Each of the rotary dies 150 has
an annular die surface 154 which terminates just short
of the lateral edge of the sheet 111 and merges with an
outwardly flaring die surface 155, as shown in FIG. 23.
The lower dies 152 have an annular surface 186 which
cooperates with the annular surface 154 and merges
into a diminishing die surface 157 which cooperates
with the flaring die surface 155 to form the outer edge
portion of the sheet 111 into an angulated lip 158. 1t
will be noted that the break lines 129 and 130 are
spaced.a distance less than the width of the sheet 111
so that the lip 158 is formed opposite the outer end of
the  sealing. element 118 and extends downwardly
thereby. It will also be noted that the inner -ends of the
rotary dies 152 are bevelled as at 159 to facilitate en-
gagement and passage of the lateral portions of the
sheet 114 as the sheet moves through the machine. The
rotary dies 152 function to move the lateral portions of
the sheet 114 so that they extend normal to the central
portion of the sheet and are brought flush against the
outer surface of the inner dies 10'to complete the rect-
angular configuration. They also function to ‘bring the
sealing element 118 inwardly so that it will be posi-
tioned inwardly of the lip 158. SR

As the two sheets 111 and 114 move from station No.
7, as shown in FIG. 23, they proceed to station No. 8,
which is shown in FIG. 24. It is at this station that the
sealing lip 158 is brought to vertically extending posi-
tion and normal to the sealing element 118. This is'ac-
complished through the use of a pair of rotary die mem-
bers indicated generally by the numeral 160, which are _
carried upon a transverse shaft 161 mounted for rota-_
tion upon the frame F. This shaft.161. is powered to ro-
tate the two dies 160 at their position directly above the
sealing element 118 and lip. 158. Each of the dies 160

* has an annular surface 162 and an adjacent radially ex-
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tending surface 162 which extends outwardly there-
from at a position just outwardly of the break at the
inner end of the lip 158, it also has an adjacent bevelled
surface 164 which guides and cams the lip 158 into po-
sition where the surface 163 can force a sharp break or
bend at the base of the lip cooperating with each of the
rotary dies 160 is one of a second pair of rotary dies in-
dicated generally by the numeral 165. Each of these
dies is carried upon a shaft 166 which in turn is
mounted upon the frame F and is likewise power-
driven as shown. Each of the dies 165 has an annular
die surface 167 which merges with a bevelled surface
168 that extends inwardly therefrom and is adjacent to
a radially extending die surface 169. The surface 169
engages the inner surface of the lip 158 and the annular
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surface 167 cooperates with the annular surface 162
while the bevelled surface 168 guides the lateral por-
tions of the sheet 114 inwardly. It is at this station that
the sealing lip is brought to a 90° orientation and the
sealing element 118 is brought snugly up against the
undersurface of the sheet 111 immediately adjacent
this lip preparatory to forming a seam therewith.

As the rectangular configuration shown in FIG. 24
leaves station No. 8, it moves toward station No. 9
which is shown in FIG. 25, It is at this station that the
lip 158 is brought inwardly to a partially sealing posi-
tion. This is accomplished by a pair of rotary dies indi-
cated generally by the numeral 170 and carried by a
power-driven shaft 171 which is rotatably mounted on
the frame F. The two rotary dies 170 are positioned just
outwardly of the two fixed die members 10 and are
characterized by an annular surface 172 which bears
against the upper surface of the sheet 111 and cooper-
ates with one of a pair of rotary dies indicated generally
by the numeral 173. These rotary dies 173 are posi-
tioned immediately below one of the dies 170 and are
characterized by a frusto-conical camming surface 174
which terminates with a radially extending surface 175.
These dies are mounted upon a shaft 176 which like-
wise is mounted upon the frame F. As these dies engage
the lip 158, the end of the lip bears against the radial
die surface 175 of the die 173, and the outer surface of
the lip 158 is cammed inwardly by the frusto-conical
camming surface.175 in cooperation with the annular
surface 172 of the die 170. The inner end of the die 173
bears against the outer surface of the lateral portions of
the sheet 114 which has now become the side walls of
the rectangular duct.

As the sheets leave station No. 9 which is shown in
FIG. 25, they move toward station No. 10, which is
shown in FIG. 26. At station No. 10 the edge portions
of the sheet 111 pass between a pair of camming mem-
bers 177 and 178 at each side of the rectangular duct.
These camming members are flared similarly to those
shown in FIG. 15 and each pair is supported upon the
frame F by brackets such as indicated by the numeral
--179. The camming members 177 and 178 compress the
lip 158 around the upwardly against the underside of
the sealing element 118 and cam these elements tightly
against the underside of the portion of the sheet 111
which extends laterally beyond the side walls of the
duct. This action is highly similar to that described with
respect to the preferred embodiment as is accom-
plished by the structure shown in FIG. 185,

As the duct leaves station No. 10 as shown in FIG.
26, it moves to the fininshing station shown in FIG. 27.
At this finishing station there is provided a transverse
shaft 180 which is mounted upon the frame F for rota-
tion and is powered. It carries a pair of rotary die mem-
bers indicated generally by the numeral 181 each of
which is characterized by an annular surface 182 which
has a pair of recesses 183 formed in its outer surface.
These rotary dies 181 cooperate with a pair of rotary
dies mounted immediately therebelow and identified
generally by the numeral 184, These dies likewise have
an annular surface 185 which cooperate with the annu-
lar surface 182 to further compress the seam formed by
the elements 118 and 158 and further carry a pair of
oppositely disposed outwardly extending nipples 186
which are adapted to extend into the recesses 183 and
form a button in the elements 118, 158, and the portion
of the sheet 111 that extends outwardly beyond the side
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walls of the duct. In this manner, each of these ele-
ments is positively locked to the other to prevent sepa-
ration during handling of the duct. The construction of
the button is similar to that shown in FIG. 16.

The detailed view of FIG. 28 merely shows the man-
ner in which the sheet 111 rides upon the channels 119
and 120 as hereinbefore decribed.

FIGS. 30-32 are shown herein to disclose the manner
in which the seam of the first embodiment may be flat-
tened, if such is desired. It will be readily appreciated
that if it is desired to flatten the seam of the second em-
bodiment, it may be accomplished in the same manner
by merely moving the rotary die elements upwardly in
position to engage the seams at the corners and cam
them downwardly. As shown, the seam can be flattened
by adding a station 10 immediately forwardly of station
No. 9 of the first embodiment, the mechanism being
comprised of two pairs of cooperating rotary dies
mounted upon the frame F in position to engage the
seam, the upper two dies identified by the numeral 187
being provided with a frusto-conical die surface 188
which flares outwardly and cooperates with a lower die
indicated generally by the numeral 189 which carries
a frusto-conical cooperating die surface 190. The coop-
erating surfaces 188 and 190 provide an initial bend to
the seam so that it extends downwardly at approxi-
mately a 45° angle.

From station No. 10 as shown in FIG. 30 the duct
moves to station No. 11 as shown in FIG. 31 wherein
the seam at each side of the duct engages a flattening
die that is mounted for rotation on the frame F. These
flattening dies 191 are characterized by a flat end sur-
face 192 and an adjacent bevelled surface 193 which
together cooperate to engage and flatten the seam
against the extension of the fised inner die 10 as shown.
The dies 188 and 190 and 191 can each be driven by
a gear arrangement such as is shown in FIG. 32 which
may be incorporated in the drive mechanism dlsclosed
in FIG. 2.

FIG. 2 shows diagrammatically the gear train pro-
vided to drive the various rotary dies hereinbefore de-
scribed so as to cause the metal sheets to be progressed
through the various sequential steps hereinbefore de-
scribed. A source of power (not shown) such as an
electric motor is connected in driving relation to a
drive gear 195. This drive gear 195 is connected in
driving relation to a second drive gear 196 which is ro-
tatably mounted upon the frame F. A drive chain 197
extends around the drive gear 196 in the manner shown
to drive the inter-engaging assembly of gears at the
front and rear end of the frame F. The location of the
various stations has been indicated in FIG. 2 by identi-
fying the various driving gears with the numerals of the
shafts or rotary die members which they drive. It is be-
lieved that the interrelation of these gears and the oper-
ation of the driving train will be readily appreciated by
anyone familiar with chain drives.

From the above it can be readily seen that we have
provided a novel machine which utilizes a plurality of
rotary dies in such a manner that a pair of flat metal
sheets may be fed into one end of the machine and a
comletely constructed rectangular duct can be taken
from the opposite end as a result of an entirely auto-
matic operation. Since the machine is movable, it can
be readily taken to any location where it is desired to
utilize same, and, in fact, can be positioned adjacent an
assembly line in a mobile home manufacturing plant,
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for example, so as to produce and discharge rectangu-
lar ducts of any desired length and feed them directly
into the partially constructed home as they pass our
machine in the production line. A rectangular duct of
any length desired can be produced without difficulty
and at a very substantial saving in cost, time and mate-
rial. Moreover, there are no length limitations, and all
that is required to produce a duct of a prescribed length
is to provide a pre-prepared roll of a pair of sheets of
that length and feed them into the machine.

It will, of course, be understood that various changes
may be made in the form, details, arrangement and pro-
portions of the parts without departing from the scope
of this invention which consists of the matter shown
and described herein and set forth in the appended
claims. )

What is claimed is:

1. A rigid non-collapsible rectangular air conduit
comprising; :

a. a pair of elongated metal sheet members of sub-

stantially equal length, ’

b. the lateral portions of at least one of said members
having been bent progressively inwardly at right
angles toward the other of said sheet members and
meeting lateral portions thereof and cooperatively
defining therewith a rigid non-collapsible air duct
having a rectangular interior when considered
cross-sectionally, :

c. the corresponding lateral portions’ of said sheet
members cooperatively constituting a pair of longi-
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tudinally extending seams, one each of which is dis-

posed at opposite sides of the conduit,

d. each of said seams being comprised of a sealing
flange element carried by the lateral edge portions
of one of said members and a lip element carried
by the corresponding lateral edge portions of the
other of said sheet members,

e. said lip element extending along opposite sides and

around the edge of said flange element,

- each of the portions of said lip element disposed at
opposite sides of said flange element and the por-
tion of said flange element disposed therebetween
being cooperatively deformed at spaced locations
along the length of said seams to seal and interlock
said elements and thereby secure said sheet mem-
bers to each other in interlocking conduit-defining
relation.

2. The structure defined in claim 1 wherein said
seams are disposed adjacent opposite and adjacent cor-
ners of the rectangular configuration defined by said
sheet members.

3. The structure defined in claim 1 wherein portions
of said sealing element extend into the plane of a por-
tion of said lip element. .. - :

4. The structure defined in claim 1 wherein at each
of said deformations, portions of said lip-élement ex-
tend into the plane of said flange element and portions
of said flange element extend into the opposite portions

of said lip element.
: * ok ok k%
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