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10 Claims. (C. 113-35) 
This invention relates to mechanism for fab 

ricating sheet metal structures. 
A principal object of the invention is to pro 

vide a machine for fabricating sheet material and 
tubular metallic structures of a character here 
inafter described. 
Another object of the invention is to provide a 

machine adapted to produce fabricated tubular 
sheet metal structures in various forms other 
than cylindrical, and more particularly a tubular 
structure having the flared end formation pre 
viously set forth, 
The invention further resides in the various 

mechanisms and elements of mechanism herein 
after described and illustrated in the attached 
drawings, wherein: 

Figure 1 is an end elevational and partial sec 
tional view of a fabricating machine made in ac 
Cordance with my invention; 

Fig. 2 is a side elevational and partial sectional 
view of the essential elements of the machine; 

Fig. 3 is a top plan view of a portion of thema 
chine shown in Fig. 1; 

Fig. 4 is a section on the line 4-4, Fig. 2; 
Fig. 5 is a side elevational view of the liabricat 

ing mechanism illustrating one of the operations 
of the machine; 

Fig. 6 is a section on the line 6-6, Fig. 2; 
Fig. 7 is a detached view in perspective of the 

forming die constituting one of the elements of 
the mechanism; 

Fig. 8 is a Section on the line 8-8, Fig. 1; 
Fig. 9 is a view in perspective of a fragment of 

the strip material upon which the machine op 
erates in the fabricating process, showing the 
manner in which the strip is shaped in the form 
ing die illustrated in Figs. 7 and 8; 

Fig. 9a is a fragmentary view in perspective il 
lustrating a function of the forming die; 

Fig. 10 is an enlarged sectional view illustrat 
ing another element of the mechanism and the 
manner in Which the strip material is Worked into 
the fabricated structure; 

Fig. 11 is a fragmentary plan view showing cer 
tain elements of the mechanism and illustrating 
a further step in the fabricating procedure; 

Figs. 12 to 16, inclusive, are diagrammatic sec 
tional views illustrating various steps in the pro 
duction of the fabricated structure; 

Fig. 17 is a perspective view of a tubular fab 
ricated Structure made in accordance with my in 
vention; 

Fig. 18 is an enlarged sectional view taken on 
the line 8-8, Fig. 17; 

Fig. 19 is a fragmentary view in perspective ill-l 
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lustrating the mode of initiating the fabricatin 
Operation; 

Fig. 20 is a view in perspective of the wedge 
element employing in the operation of the winding 
"mechanism; 

Fig. 21 is a view illustrating a fabricated me 
tallic sheet made in accordance with my inven 
tion; 

Fig. 22 is a diagrammatic sectional view illus 
trating the structure of the fabricated metallic 
strip; 

Fig. 23 is a view similar to Fig. 22 showing a 
modification, and 

Fig. 24 is a view illustrating a further modifica 
tion within the Scope of the present invention. 
With reference to the drawings, the machine 

therein illustrated, as one embodiment of my in 
vention comprises a rotary Iorm which is snaped 
externally to the contour of the required tubular 
structure. This form is mounted in the present 
instance upon One end of an arbor 2 which is con 
nected witna, suitable source of power, not snown. 
The form is provided with a continuous convo 
lute groove 3 which extends continuously Iron one 
end of the form to the other, the convolutions 
being uniormly spaced axially of the form and 
being formed so that at each point throughout 
its length it extends inwardly from the peripneral 
Surface of the form in a direction Suostantially 
normal to the Surface at that point. This is best 
illustrated in Fig. 2. At its Outer end, the form is 
provided with a slotted recess 4, see Figs. 1 and 2, 
and cooperating with this recess ior a function 
hereinafter described is a segmental wedge ele 
ment 5, this element being formed at the lower 
end of an arm 6 which depends from a hinge pin 
supported at the end of the form within posses 

8. As shown in Fig. 2, the wedge element 5 is 
provided with a longitudinal slot 9 which, when 
the element is in the operative position as illus 
trated in this figure, extends in part into the 
slotted recess 4. The slot 9 provides for freeing 
the wedge from the slotted recess 4 by forcible in 
sertion of a wedge element of the character 
shown in Fig. 20. 
The machine further comprises a relatively 

fixed rail 2 which is arranged in spaced relation 
to the form f and which bears with respect to the 
Said form a specific fixed relation, as hereinafter 
set forth. As shown in Figs. 1 and 2, the rail 2 
extends in parallel relation to the rotary axis of 
the form , and that end of the rail which more 
closely adjoins the form and which is indicated 
by the reference numeral 3 is rounded off more 
or less in conformity to the curving contour of the 



2 
inner end of the form, and is provided also with 
an upstanding cam-like projection 4 which, as 
shown in Fig. 4, projects from the upper face of 
the rail and centrally of the latter. 

Fitted to the rail 2 and adapted to travel 
longitudinally thereon is a carriage, designated 
generally by the reference numeral 5. This 
carriage comprises two articulated elements 6 
and 7 respectively. The carriage element 6 
comprises a body member 8 shaped generally in 
the form of an inverted U and which straddles 
the rail 2, as best shown in Fig. 1. Journaled 
in the top of this body are two sets of roller's 
9, 9 which engage the upper surface of the 

rail 2 and which support the body member upon 
the latter. The depending portions 2, 2 of 
the body 8 at the opposite sides of the rail each 
has journaled therein a pair of vertically ar 
ranged rollers 22, 22 which, as shown in Fig. 1, 
engage the opposite side faces of the rail. The 
sole contact of the carriage element f6 with the 
rail, therefore, is through the rollers 9 and 22, 
and these rollers function to support and guide 
the carriage element accurately on the rail. 

Projecting from the opposite sides of the body 
member 8 of the carriage element 6 are two 
bosses 23 and 24 which are tapped for reception 
of screws 25, these screws functioning to secure 
to the carriage element 6 tie rods 26 and 27 
by means of which the carriage element 6 is 
connected with the carriage element f. The 
body member 8 of the carriage element 6 also 
comprises at one side a vertical boss 28 in which 
is journaled one end of a rod 29, the other end 
of which is connected, as hereinafter described, 
to a member of the carriage element . The 
upper end of that portion of the rod 29 which is 
journaled in the boss 28 is threaded for recep 
tion of a nut 3, this nut bearing upon the top 
of a collar 32 which, as shown in Fig. 2, en 
braces the upper extremity of the rod 29 and 
which at its under side is formed to constitute 
the upper race of an anti-friction bearing 33. 
The journaled portion of the rod 29 is thus sup 
ported for rotation about its longitudinal axis 
within the boss 28. It is to be noted that the 
travel of the carriage element 6 described above . 
is confined entirely to the rectilinear portion of 
the rail 2. 
The carriage element 7 is formed generally in 

the same manner as the carriage element f6, 
but differs from the latter in that the rear end 
thereof, namely, that end which adjoins the car 
riage element 6, is supported by a single roller 
34 which engages the central portion of the 
upper surface of the rail 2, as shown in Fig. 3, 
and which when this carriage element has ad 
vanced to a given extent on the rail 2 will ride 
upon the cam extension 4 of the rail previously 
described. At the forward end, the carriage ele 
ment f is supported, after the manner of the 
carriage element A6, by two rollers 35, 35 which, 
as shown in Fig. 4, engage the side portions of 
the upper surface of the rail at opposite sides of 
the cam extension 4. It will be noted also by 
reference to Fig. 4. that each of the rollers 35 is 
supported in anti-friction bearings 36 in the 
body member 37 of the carriage element 7, a 
similar anti-friction bearing being provided in 
the body member 8 of the carriage element f6, 
previously described, for the rollers 9, 9. 
The depending side portions of the body mem 

ber 37, which member corresponds substantially 
to the body member 8 of the carriage element 
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2,314,510 
See Figs. 4 and 6, which correspond to the rollers 
22, 22 of the carriage element 6, and like the 
latter engage the opposite side faces of the rail 
f2. The body member 37 of the carriage ele 
ment has, one at each side, a boss, 39 and 4, 
See Fig. 3, which are tapped for reception of 
Screws 42 and 43 which secure the connecting 
rods 26 and 27 to the carriage element 7. 
Travel of the carriage element f is not con 

fined entirely to the rectilinear portion of the 
rail 2, it being noted by reference to Fig. 5 
that the rollers 35 are adapted to travel on the 
curved forward portion of the rail at opposite 
sides of the projecting cam 4, and that the 
roller 34 is adapted similarly to travel upon the 
upper Surface of the said cam 4. The form of 
the curved forward end (3 of the rail 12 and 
of the cam 4 is such as to maintain the same 
relative position of the carriage 7 with respect 
to the curved rear portion of the form that 
exists between the carriage and the cylindrical 
forward or outer end of the form when the car 
riage 7 is traveling in a straight path upon 
the rectilinear portion of the rail 2. To more 
adequately describe this relation of the carriage 
element 7 to the surface contour of the form , 
it will be noted by reference to Figs. 2 and 4 that 
this carriage is provided at the top with two up 
standing arcuate extensions, 44 and 45, and that 
these extensions form a support, as indicated at 
46, for a pin 47 which extends between the ex 
tensions, and forms a journal for two rotary 
elements 48 and 49. The element 48 takes the 
form of a disk the peripheral portion of which 
is adapted to fit neatly within the convolute re 
cess 3 of the form f. The disk 48, therefore, 
constitutes in effect a coupling between the car 
riage element 7 and the form , so that as the 
form is rotated, the disk 48, traveling in the 
convolute recess 38, motivates the carriage ele 
ment fl and causes the latter to move longi 
tudinally of the rail. 

It is apparent that the plane of the disk 48, 
in order to mate accurately with the convolute 
groove 3 of the form, must be normal to the 
peripheral surface of the form at the point where 
the disk engages with the latter, and the for 
ward end 3 of the rail, including the cam 4, is 
formed so that the carriage element IT in travel 
ing on this portion of the rail shall move angu 
larly to an extent maintaining this normal rela 
tion of the disk 48 with the form. The end por 
tion 3 of the rail and the cam 4 furthermore 
are so formed that the rotational center of the 
disk 48 shall remain in any position of the car 
riage element equidistant from the peripheral sur 
face of the form and shall travel in a line which 
Corresponds accurately to the curving contour of 
the latter. With this arrangement, it will be ap 
parent also that a corresponding positional rela 
tion will maintain throughout the movement of 
the carriage element 7 between the rotary ele 
ment 49 and the Surface of the form , the space 
between this element 49 and the adjoining sur 
face of the form remaining constant, as indicated 
in Fig. 2 by the broken line 5. 

It has been noted previously that the rail 2 
lies in parallel alignment with the rotary axis of 
the form . It will be noted further by reference 
to Fig. 1 that in the present instance the rail lies, 
in effect, in a vertical plane, which also includes 
the said rotary axis of the form. As shown in 
Figs. 1 and 3, the rotary axis of the elements 48 

f6 previously described, carry vertical rollers 38, 75 and 49 is also included in this same vertical plane, 
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and remains in this plane irrespective of the posi 
tion of the carriage element on the rail. 

Pivotally supported on the pin 47 through the 
medium of upstanding apertured lugs 52, 52 is a 
bracket 53, this bracket extending transversely 
from the body member 37 of the carriage element 

and away from the form , as shown in Figs. 1 
and 3. In the inner end of the bracket 53 is a 
screw 54, this screw having an unthreaded por 
tion which passes neatly through an aperture in 
the bracket 53 and a threaded terminal portion 
which enters a correspondingly threaded hole in 
the forward extremity of an elongated bracket 
member or arm 55. The bracket arm 55 may 
move angularly with respect to the supporting 
bracket 53 through the medium of the pivot con 
stituted by the screw 58. The outer end of the 
bracket 53 contains a slot 56, and a screw 5. 
similar to the screw 54 passes upwardly through 
this slot and is threaded into the under Side of 
the bracket arm 55. The slot 56 is formed on the 
arc of a circle centering in the pivot pin 54, and 
the screw 57 is free to move in the slot to permit 
the angular movement of the bracket arm 55 with 
respect to the bracket 53. The slot 56 is posi 
tioned so that when the pin 5 occupies one end 
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of the slot, as shown in Fig. 3, the bracket arm 
55 will extend at right angles to the pin , which 
as previously described forms the rotary axis for 
the elements 48 and 49. From this position, the 
slot 56 and the pivoted connection between the 
bracket arm 55 and the bracket 53 permit the 
arm 55 to swing through a maximum angle deter 
mined by the length of the slot 56 in the general 
direction of the carriage element 6. 
As shown in Figs. 1 and 8, the bracket arm 55 

is also supported on the outer upstanding portion 
29a of the rod 29 previously referred to, the con 
nection between the said rod and the bracket arm 
55 being in the nature of a universal joint, as 
shown in Fig. 8. The end of the rod 29 is con 
nected through the medium of a Wrist pin 58 
in a cylindrical member 59, this latter member 
being supported in anti-friction bearings 6 at 
the under side of the bracket arm. With this 
arrangement, the bracket arm 55 is capable of 
universal movement with respect to the lipstand 
ing end portion 29a of the rod 29. 
The bracket arm 55 carries at its outer end an 

upright bracket 62 in which is rotatably mounted 
a roll 63 of sheet metal in the form of a strip 64. 
The upper surface of the outer end portion of the 
bracket arm 55 is channeled, as indicated at 65, 
for reception of the strip of metal 64. This 
channel acts as a guide for the strip extending 
longitudinally of the bracket arm 55 toward the 
rotary form . Mounted at the inner end of the 
bracket arm .55 and secured to said arm by means 
of a U-clamp 66 is a forming die 67, this die hav 
ing a longitudinal slot 68 through which the metal 
strip 64 passes. The slot 68 at the rear end of 
the die 6 is straight, as shown in Fig. 8. The slot 
changes gradually in form toward the Opposite 
end of the die and terminates in the S-shaped 
opening shown in Fig. 7. As the strip 64 of metal 
is drawn through the die, in a manner hereinafter 
described, its cross sectional shape is changed 
from the normal flat rectangular form in which 
it passes into the die to the S-like configuration, 
as shown in Fig. 9, wherein one longitudinal side 
edge is turned inwardly towards the one face of 
the strip, and the other longitudinal edge is turned 
over in the other direction towards the opposite 
face. The under side of the die, including its 
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3 
this portion of the die seats in a correspondingly 
formed recess T in the upper surface of the 
bracket arm 55. As shown in Fig. 7, the outer 
or entrant end of the die is provided with trans 
versely extending flanges 72, 72 which carry ad 
justing screws 73, 13, the lower ends of these 
Screws, as shown in Fig. 8, bearing against the 
upper Surface of the bracket arm 55 at opposite 
sides of the recess 7 in which the die is seated. 
With the clamp 66 slightly loose, the screws T3 
may be adjusted to, in turn, accurately adjust 
the die on its seat about its longitudinal axis, 
bringing the die slot into proper positional rela 
tion to the rotary element 49 and to the form . 
It will be noted further by reference to Fig. 7 
that the upper surface of the conical tip 69 of 
the die is flattened and shaped to provide an in 
turned portion 7, which functions in the opera 
tion of the device in a manner hereinafter set 
forth. 

It Will be noted by reference to Fig. 5 that the 
angular movement of the carriage element i?, 
which occurs when that element passes over the 
curved end 3 of the track 2, occurs about an 
axis or axes which pass approximately through 
the common center line of the screws 42 and 43 
Which Secure the connecting rods 26 and 2 to 
the body member 3. The terminal end of the 
rod 29, however, which is connected to the 
bracket arm 55 by means of the universal joint 
previously described, lies well above this axis. 
It is apparent, therefore, that as the carriage 
element moves over the rounded end 3 of the 
track, the rod 29 must function to retard the 
movement of the free end of the bracket arm 55 
With respect to the body member 37 of the car 
riage f, with the result, in effect, that the said 
bracket arm 55 is... adjusted on its pivot 54 with 
respect to the body member 37 to the right, as 
Viewed in Fig. 5. The result of this relative 
movement between the bracket arm 55, which 
carries the forming die 67 as previously de 
Scribed, and the body member 37' of the car 
riage element f T, is illustrated in Fig. 1, where 
in it will be noted that the longitudinal axis of 
the die 6 now extends at an angle to the rotary 
axis of the elements 48 and 49. Since the disk 
48 acts to guide the formed strip to the form as 
it leaves the forming die '67, the strip where it 
leaves the die is bent transversely, with the re 
Sult that the metal is drawn or stretched in the 
longitudinal portion of the strip at the outer side 
of the bend. This stretching of one side of the 
formed strip causes the strip to conform accu 
rately to the curvature of the rotary form so 
that it lies flatly and accurately against the form 
throughout the curved portion of the latter. The 
arrangement is such that as the angle of the 
Curve increases toward the inner end of the 
form, the angularity of the bracket arm 55 and 
of the forming die 67 with respect to the axis of 
the elements 48 and 49' increases proportion 
ately. 

In operating the machine described above, one 
end of the metal strip 64 is passed through the 
forming die 67, and a short section of the formed 
strip is drawn from the die. This formed end is 
then slit longitudinally, as illustrated in Fig. 19, 
to provide a free end of approximately half the 
width of the normal formed strip, which may be 
passed into the slot 4, as shown in Fig. 1, the 
wedge element 5 being driven into the slot to lock 
the inserted end of the strip in the end of the 
form. At this point, the rotary disk 48 will oc 

tapered extremity 69, is cylindrical in section, and 75 cupy a position in the outer end of the convolute 
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groove 3 of the form, and the outer edge of the 
formed strip of metal will be confined between 
the grooved portion 49a of the rotary element 
49 and the form, after the manner illustrated in 
Fig. 3. At this point, also as shown in Fig. 3, the 
bracket arm 55 will extend transversely at right 
angles to the track 2. The form is now set 
in motion, with the result that the strip 64 of 
metal will be drawn through the forming die and 
will be wound upon the surface of the form . 
At the end of one full revolution of the form , 
the outer turned-in edge of the Strip as it leaves 
the forining die Will engage in the outturned 
edge of the strip forming the first convolution on 
the form ... this outturned edge of the initial 
convolution embracing the turned-over flange 74 
of the die, as shown in Fig. 9a. These overlapped 
and interengaged edges of the strip are immedi 
ately confined between the surface of the form 
and the grooved portion 49a of the element 49, 
and at the Same time the carriage has advanced 
to the point where the adjoining elevated por 
tion 49b of the said element engages and begins 
to Compress the initial convolution of the formed 
strip to the shape indicated in Fig. 2. The in 
terengaged edges of each adjoining pair of ad 
joining convolutions are thus subjected first to 
a partial compression against the form by the 
grooved portion 49ct of the element 49, and a sub 
sequent further compression by the portion 49b 
of said element. 
The manner in which the overlapped and in 

terengaged edges of the strip are worked into 
place and flattened against the form by action of 
the element 49 to securely interlock the convo 
lutions is best illustrated in Figs. 12 to 16, inclu 
Sive. In these drawings, the portion of the strip 
64 leaving the forming die is shown in full lines. 
Fig. 12 shows the turned-in edge 64a of this 
portion of the formed strip overlapping and in 
terengaged with the outturned edge of previous 
ly laid convolution as these interengaged edges 
pass to the grooved portion 49a, of the roller 49. 
Figs. 13 and 14 illustrate the manner in which 
the grooved portion 49a of the roller functions 
to partially Compress the interengaged and over 
lapped edges against the surface of the form and 
to relatively position the said edges in prepara 
tion for the subscquent compression by the por 
tion 49b of the roller which completes the in 
terlock and produces the Solid laminated joint as 
shown in Fig. 16. 

This action continues until the forward car 
riage element 7 passes onto the rounded end 3 
of the track 2, at which time, as previously de 
Scribed, the direction of movement of this for 
ward carriage element changes to conform to 
the curvature of the form . In this tilting of 
the forward Carriage element and also as 
previously described, the position of the bracket 
arm 55 with respect to the rail 2 changes as a 
result of the retarding action of the rod 29, with 
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shown in Fig. 17 is produced, the structure of 
the interlocked joints being illustrated in Fig. 
18. It is to be noted particularly that the ad 
joining convolutions of metal are in the afore 
described operation interlocked together in a 
manner precluding relative movement therebe 
tween, the fabricated or laminated structure 
having a substantial degree of rigidity, strength 
and stability. The end edges of the tube may be 
trimmed, and finished by crimping, knurling or 
other suitable means. 

It Will be noted by reference to Fig. 22 that in 
the fabricated sheet material produced as de 
Scribed above, the turned-over edge portions 64a 
and 64b of the individual strips are relatively 
Offset with respect to the normal plane or lateral 
Center line of the strip indicated by the broken 
line X-X, and that the said edge portions are 
connected by a Web 75 of the metal which ex 
tends transversely to and intersects said plane. 
In the structure, the extreme edge portion T6 
of each strip is confined closely within the loop 
and is held immovably in place by the abutting 
transverse Web of the adjoining strip. Each 
longitudinal joint is thus effectively sealed and 
there is no articulation between the adjoining 
Strips or convolutions. In effect, the sheet ma 
terial is a four-ply laminated structure and 
possesses the inherent strength, stability and 
relative stiffness of structures of that character. 

It will be apparent that by utilizing the prin 
Ciples Set forth above tubular forms other than 
that illustrated, and of various and varying 
shapes, may be fabricated. Where tubular forms 
which are not symmetrical with respect to a 
Single rotary axis are required, provision may be 
made for moving the die and associated parts 
With respect to the non-symmetrical form which 
receives the strip material, to thereby obtain the 
essential relative movement between the die and 
the form. By the same process, it is possible 
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the result that the forming die 67 changes its . 
angular relation with respect to the elements 48 
and 49, as shown in Fig. 11. The resulting 
stretching or drawing of the one side edge of 
the strip causes the strip to conform to the 
changing contour of the form and to lie flatly 
upon the latter. In this part of the operation of 
the machine, the interengagement and com 
pacting of the edges of the adjoining convolu 
tions continues as before until the inner edge, 
of the form is reached and the fabricating oper 
ation is completed. As a result of this opera 

70 

also to form a metallic fabricated shell or cov 
ering in situ upon a framework of desired shape. 
It is possible also, by forming a straight cylin 
drical tube and subsequently slitting the tube 
longitudinally, to produce a flat sheet of the 
fabricated structure. Obviously, flat fabricated 
sheets of this character may also be produced 
by using a plurality of closely and properly 
Spaced dies With provision for a straight draw 
therethrough of the metal strips and subsequent 
working together of the interengaged edges 
against a suitable base. Also, if desired, pro 
vision may be made for introducing packing at 
the terminal ends of the individual strips, as 
shown in Fig. 23, although for most purposes, 
the normal tight seal provided by the interlocked 
edges of the strip or strips will be found 
adequate. Furthermore, as shown in Fig. 24 and 
where additional rigidity is required, the indi 
vidual interlocked joints may be cambered trans 
versely, this being readily accomplished by suit 
ably shaping the surfaces of the form and of 
the pressure roller 49. 
One peculiar and useful property of the fab 

ricated structure described is its complete lack of 
resonance. By reason of this property, it is use 
ful in the tubular form as a duct for air where 
the conditions of use are such as to tend to create 
undesirable vibration noises, and also for sound 
amplifiers where extraneous noises arising from 
resonance is to be avoided. This applies also to 
the fabricated material in sheet form which may 
be used to advantage for various purposes where 

tion, a fabricated sheet metal tube of the form 5 the property of non-resonance is desirable. 
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I claim: 
1. In a machine for forming fabricated metal 

lic tubular structures, the combination with a 
form of longitudinally curving contour, of a car 
riage, a guide for sheet metal strip material of 
substantially S-shaped cross section supported 
on said carriage, said guide embracing and 
closely fitting said strip, means for relatively 
traversing said carriage and form so as to Wind 
the strip material upon said form in Contiguous 
convolutions, means on said carriage for contin 
uously interengaging the reversely curved edges 
of the strip material in the adjoining convolu 
tions, means on said carriage for collapsing the 
interengaged edges of said strip material upon 
the form to produce an interlocked joint uniting 
the convolutions, and means for automatically 
adjusting said guide in accordance with the 
changing contour of the surface of said form so 
as to effect a modification of Said Strip conform 
ing the latter to said changing contour. 

2. In a machine for forming fabricated metal 
lic tubular structures, the combination with a 
form of longitudinally curving contour, of a car 
riage, a die on said carriage for shaping sheet 
metal strip material to a substantially S-shaped 
cross section, means for relatively traversing Said 
carriage and form SO as to Wind the strip ma 
terial on the latter in contiguous convolutions 
and with the reversely curved edges of said ma 
terial interengaged in said adjoining convolu 
tions, means on said carriage for progressively 
collapsing the interengaged edges against the 
form to produce an interlocked joint uniting the 
convolutions. and means for automatically ad 
justing said forming die in accordance with the 
changing contour of said form to produce a rela 
tive stretching of one side of Said formed strip 
conforming the strip to said changing contour. 

3. In a machine for forming fabricated metal 
lic tubular structures, the combination with a 
rotary form of curving contour, of means for 
convolutely winding preformed sheet metal strip 
material of substantially S-shaped cross section 
lupon Said form, said means comprising a rela 
tively fixed rail in Spaced relation to said form 
and having one end curved to conform substan 
tially to the curvature of the form, an articulated 
carriage movably supported on said rail and 
comprising two flexibly connected carriage ele 
ments arranged in series longitudinally of the 
rail, a forming die for said strip material 
mounted on the leading carriage element, to 
gether with other means for guiding said formed 
strip to the form, means for attaching one end 
of said formed strip to the form, means for ro 
tating the form and for synchronously advancing 
the carriage on the rail so as to wind said strip 
in Contiguous convolutions upon the form with 
the reversely turned edges of the material inter 
engaged in the adjoining convolutions, a univer 
Sally suspended bracket carried by said leading 
carriage element and constituting a support for 
said die, and a link connecting said bracket to 
the trailing carriage element whereby movement 
Of the forward carriage element on the curved 
portion of said rail will effect an angular adjust 
ment of the bracket and of said die on the for 
Ward carriage element in accordance with the 
changing contour of the form. 

4. In a machine for forming fabricated metal 
lic tubular structures, the combination with a 
rotary form having a convolute groove and 
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5 
in spaced relation to said form and shaped to 
conform substantially to the axial Surface Con 
tour of the latter, a carriage movable on said 
rail and having an element engaging with the 
groove of said form whereby rotation of the form 
effects a synchronized movement of the carriage 
on the rail, a guide for sheet metal strip material 
of substantially S-shaped cross Section mounted 
on the carriage, means for securing one end of 
said strip to the form whereby subsequent rota 
tion of the form results in the winding of said 
strip in contiguous convolutions on the form, 
means on said carriage for progressively inter 
engaging the reversely curved edges of the strip 
material in the adjoining convolutions, and 
means also carried by the carriage for progres 
sively collapsing the said interengaged edges 
against the form to produce an interlocked joint 
uniting the convolutions. 

5. In a machine for forming fabricated metal 
lic tubular structures, the combination with a 
rotary form of curving contour, of a carriage 
traversible axially of said form in substantially 
constant spaced relation to the surface of the 
latter, means for traversing said carriage in 
timed relation with the rotary movement of said 
form, means on said carriage for guiding pre 
formed sheet metal strip material of substan 
tially S-shaped cross section to the form in con 
tiguous convolute windings, said guide means 
including a die for preforming said strip to the 
S-shaped cross section, means associated with 
the guide for continuously interengaging the re 
versely curved edges of the strip material in the 
adjoining convolutions, means on said carriage 
for collapsing the interengaged edges of said strip 
material upon the form to produce an interlocked 
joint uniting the convolutions, and means Oper 
atively associated with the carriage for adjust 
ing the die angularly with respect to said form 
in accordance with the changing contour of the 
surface of the latter so as to effect a relative 
stretching of one side of the formed strip con 
forming the strip to said changing contour. 

6. In a machine for forming fabricated metal 
lic tubular structures, the combination with a 
form of varying diameter, and means for con 
volutely winding preformed sheet metal strip 
material of substantially S-shaped cross section 
upon said form with the reversely curved edges 
of the strip material interengaged in the adjoin 
ing convolutions, said means comprising a guide 
for said strip, and mechanism for relatively 
traversing said guide and form both circumfer 
entially and longitudinally of the latter, means 
similarly relatively traversible with respect to 
the form and operative substantially in a com 
mon plane paralleling the longitudinal axis of 
the form for confining and subsequently col 
lapsing said interengaged edges against the form 
to thereby produce an interlocked joint securely 
uniting the convolutions, and means for auto 
matically relatively moving said guide, confining 
and collapsing means and the form radially of 
and in accordance with the changing diameter 
of the latter. 

7. In a machine for forming fabricated metal 
lic tubular structures, the combination with a 
form of varying diameter, and means for con 
volutely winding preformed sheet metal strip 
material of substantially S-shaped cross section 
upon said form with the reversely curved edges 
of the strip material interengaged in the adjoin 

means for rotating said form, a rail extending 75 ing convolutions, said means comprising a guide 

  



6 
for said strip, and mechanism for relatively 
traversing said guide and form both circumferen 
tially and longitudinally of the latter, means 
similarly relatively traversible with respect to 
the form and operative substantially in a con 
mon plane paralleling the longitudinal axis of 
the form for confining and subsequently collaps 
ing said interengaged edges against the form to 
thereby produce an interlocked joint securely 
uniting the convolutions, and means for auto 
matically relatively moving said guide, confining 
and collapsing means and the form radially of 
and in accordance with the changing diameter 
of the latter and for automatically angularly 
adjusting said guide, confining and collapsing 
means with respect to the axis of the form in 
accordance With the changing contour of the 
latter. 

8. In a machine for forming fabricated metal 
lic tubular structures, the combination with a 
form of longitudinally curving contour, of means 
for convolutely winding preformed sheet metal 
strip material of substantially S-shaped cross 
section upon said form with the reversely curved 
edges of the strip material interengaged in the 
adjoining convolutions, said means comprising 
a die for shaping the strip material to the 
S-shaped cross sectional form and for guiding 
the formed strip to the latter, together with 
mechanism for relatively traversing said die and 
form both circumferentially and longitudinally 
of the latter, means for confining and subse 
quently collapsing said interengaged edges 
against the form to produce an interlocked joint 
Securely uniting the convolutions, and means for 
automatically adjusting said die and said con 
fining and collapsing means angularly with re 
spect to the axis of the form in accordance with 
the changing contour of the latter. 
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9. In a machine for forming fabricated metal 

lic tubular structures, the combination with a 
form of longitudinally curving contour, of a rela 
tively fixed rail spaced from the surface of said 
form and conforming substantially to the curv 
ing contour of the latter, a carriage movable on 
said rail, means on said carriage for guiding pre 
formed sheet metal strip material of substan 
tially S-shaped cross section to the form with 
the reversely curved edges thereof interengaged 
in adjoining convolutions, and means on said 
carriage and operative in succession and sub 
stantially along a common line at one side of the 
form for confining and subsequently collapsing 
Said interengaged edges against the form to pro 
duce an interlocked joint securely uniting the 
Convolutions. 

10. In a machine for forming fabricated metal 
lic tubular structures, the combination with a 
rotary form of longitudinally curving contour, 
of a carriage movable longitudinally of the form, 
means On Said carriage and including a die for 
shaping sheet metal strip material to substan 
tially S-shaped cross section for guiding said strip 
material to the form with the reversely curved 
edges of the material interengaged in adjoining 
convolutions, means on said carriage for con 
fining and subsequently collapsing said inter 
engaged edges against the form to produce an 
interlocked joint securely uniting the convolu 
tions, means fpr adjusting the carriage during 
its movement so as to maintain an approximately 
constant angular relation between the carriage 
and the adjoining part of the form surface and 
means operatively connected with said carriage 
for automatically adjusting the said die angularly 
With respect to the axis of the form in accord 
ance with the curving contour of the latter. 
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