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This invention relates to apparatus for forming and
shaping metal strips into edge wound spiral coils having
integral flanges at their inner edges and simultaneously
applying the helixes to longitudinally advancing, rotating
tubes for use in the manufacture of heat exchange equip-
ment and the like, .

More particularly the invention consists in new and
useful improvements in'a method and apparatus for manu-
facturing finned tubing for heat exchangers, wherein a
strip of flat metal is continuously fed first through an
edge forming device adapted to initially provide a longi-
tudinally extending angular flange along one edge of the
strip and thence between two fin forming rolls designed
to flatten and stretch the opposite or non-flanged edge
of the strip while simultaneously presenting the strip to
the periphery of a longitudinally advancing, rotating tube.

An object of the invention is to provide apparatus of
this character having guide means associated with the fin
forming rolls and adapted to present the successive con-
volutions of the coiling fins, to the supporting tube or
core, in a non-radial plane which intersects the periphery
of the tube so that the flanged edge of the strip con-
tacts the periphery of the tube under a slight radial de-
forming pressure which in effect, causes the edge of the
fin strip to flow onto the tube, as it is wound on the tube,
whereby the convolutions of the coil are caused to firmly
grip the tube and are maintained in place without the use
of solder or other securing medium.

Another object of the invention is to provide a finned
tube forming machine which is highly adjustable to facili-
ate and control the action of the forming rolls and the
angle of presentation of the strip to the tubes.

A further object of the invention is to provide finned
tube forming apparatus designed both for speed of opera-
tion and ease of adjustment and manipulation.

With the above and other objects in view which will
appear as the description proceeds, the invention consists
in the novel features herein set forth, illustrated in the
accompanying drawings and more particularly pointed
out in the appended claims.

Referring to the drawings in which numerals of like

character designate similar parts throughout the several -

views,

Figure 1 is a perspective view from one side of the
machine.

Figure 2 is a generally similar view in side elevation.

Figure 3 is an enlarged detail illustrating the preferred
form of edge flanging device for the strip.

Figure 4 is a sectional detail of the fin forming and
wrapping rolls.

Figure 5 is an end elevational view as seen from the
Ieft side of Figure 2 with the strip guide assembly omit-
ted.

Figure 6 is an elevational view of the main forming
roll mounting plate.

Figure 7 is a front elevation of the adjustable- strip
feeding assembly.
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Figure 8 is a sectional view of the same, taken on line
8—8 of Figure 7.

Figure 9 is a transverse sectional view through a tube
in the course of being wrapped and swedged, and

Figure 10 is an enlarged sectional view through a finned
tube, taken on line 10—10 of Figure 9.

In the drawings, 10 represents a horizontal machine
bed having a platform 11 at one end. The platform 11
has welded thereon an upstanding frame or support 12
which may be formed of a pair of transversely extending,
side plates 13 and 14 having an end plate 15 welded be-
tween the vertical edges of the side plates at one end of
the frame. The edges of the side plates 13 and 14 at the
opposite end of the frame are welded to a main support-
ing plate 16 which as seen in Figures 1 and 2, extends
vertically beyond the frame 12 and laterally to one side
thereof. The bottom edges of all of the plates 13, 14,
15 and 16 are welded to the platform 11 to form a rigid
supporting structure for the various parts of the apparatus,
as will hereinafter appear.

Each of the side plates 13 and 14 is provided with open-
ings to receive a hollow shaft 17 rotatably supported by
aligned bearings 18 and 19, secured to the side plates
13 and 14 respectively. A drive pulley 20 runs on.a
bearing which is pressed on shaft 17 and suitably secured
to the pulley, a gear 202 being fixed to one side of the
pulley to drive the sun gear 20° of a system of planetary
gears hereinafter referred to. The pulley 20 is driven by
a belt 21 running from a source of motive power (not
shown). The opposite end of the hollow shaft 17 carries
a forming roll 22 (Figs. 2 and 4) having a beveled nose
23 which as will later appear, is adapted to cooperate
with a second angularly disposed forming roll or wheel
24, in forming and applying a continuous strip of metal
to a length of tubing in the fabrication of finned tubes.
The forming roll 22 is longitudinally recessed as at 25
from one end, to receive the end of the hollow shaft 17
and a set screw 26 may be provided for firmly securing
the roll 22 to the shaft 17, so as to rotate therewith, as
will be seen from Figure 4.

The inner end of the forming roll 22 abuts the annular
face of bearing 18 which serves the dual purpose of a
rotary bearing for the hollow shaft 17 and an end thrust
bearing for the forming roll 22.

An axial opening 27 is provided in the nose of the
forming roll 22 to receive the tube 28 which forms the
core of the finned tubing being fabricated, so that the
annular bevelled nose 23 guides and supports the rotating
and advancing tube 28 which is projected through the
control bore of the hollow shaft 17. Any suitable means
may be employed for rotating and advancing the tube 28
such as shown at 29 in Figure 1. The details of the
mechanism 29 are not important to the present invention
but it will be understood that a main drive pulley 30,
driven by a belt 31, running from a source of motive
power (not shown), and operated through some such
mechanism as a train of planetary gears, may be em-
ployed for this purpose. One form of mechanism for
accomplishing this purpose is shown in the copending
application of W. F., Matheny, Serial No. 343,944, filed
March 23, 1953, and 'issued September 18, 1956 as Pat-
ent No. 2,763,364.

The complementary forming wheel 24 is carried at
one end of a shaft 32 rotatably supported in bearings 33.
and 34 on an adjustable supporting plate 35. As seen
in Figures 4 and 5, the forming wheel 24 is in the form
of ‘solid circular disc having its under face dished out
as at 24%, to accommodate the radial fins which have
been formed and applied to the tube 28 by the action
of the nose roll 22 and the periphery of the angularly
disposed forming roll 24, as will be described later on.
The supporting plate. 35 is hingedly mounted at one
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vertical:edge; by means- of a-shaft 36 welded to the edge
of the-plate-35-and projecting-vertically -beyond-the- upper
and lower extremities thereof, where it is rotatably em-
braced by bearings 37 and 38, bolted to the fixed sup-
porting plate 16° of the main-supporting frame 12: As
seen in Figure 2, where only the bearing 37 is shown,
‘the: fixed plate- 16:is slotted- as at'39 to-receive the bear-
ing bolts 40; whereby-the bearing 37‘is-adjustable laterally
in-a- plane: parallel-to -the plate-16. This' same arrange-
ment is provided for-the lower bearing 38 and the bear-
ings: 37 and* 38 are preferably of- the universal type to
provide- for minute adjustment of the angular position
of the forming wheel: 24 with respect to the forming
nose- 23, by manipulation of the bearings 37 and" 38, to
change-the angle-of the axis-of ‘the shaft 36 with respect
to the-axis of the-hollow shaft 17 and the forming nose
23. To facilitate the: adjustment of the shaft 36 and
bearings 37 and 38, a-set screw' arrangement' 41, fixed
to-one-end of the housing of bearing 37; as at 42, passes
through a lug 43 secured to the plate 16; Lock nuts
44 retain the set'screw 41 in- adjusted position.

The: hinged plate 35 carrying the forming wheel 24
and'its-shaft-32; is adjusted by the means just described,
to regulate the angle of contact of the periphery of the
wheel 24 with the nose 23: of - the forming roll 22, so
that as the ribbon' 45 passes-between the two forming
elements, the degree of deformation of the strip can
be predetermined. In other words, as will later appear,
it is' desirable to- subject the outer edge of the fin strip
45'to- a deforming or flattening pressure as it passes be-
tween- the forming elements, so as to stretch the outer
edge and cause the strip to courve around the axis of
the tube 28 in the form of a helix. Thus, the angle of
contact between the periphery of the forming wheel 24
and the nose 23-is such that the periphery of said wheel
24 lies more closely to the outer edge of the frusto-
conical’ nose 23, than to the inner edge thereof. Ob-
viously, by increasing the proximity of the adjacent pe-
ripheries- of’ the forming elements toward the outer ex-
tremity of-the nose-23, the resulting curve .or curling of
the fin is rendered more acute to determine the ultimate
shape-of the ribbon as it is presented to the tube 28 and
wrapped- thereon.

After this angle of contact has been set, the hinged
plate 35 is maintained in locked position by a lock bolt
46 which extends through a fixed lug 47, attached to the
edge of the plate 35, with its other end engaging a
lug 48 fixed to the plate 15 of the supporting frame 12,
The lock bolt 46 is threaded to receive a nut 49 by means
of ‘which the pressure of the forming wheel 24 against
the forming nose 23, may be governed. Obviously, this
hinge arrangement also permits the plate 35 and the ele-
ments supported thereby, to be retracted from the-tubing
being worked upon.

The metal strip 45 is fed from a reel. (not shown) and
before entering between the forming elements 22:and 24,
is preformed with a longitudinal flange or substantially
right- angular leg along one edge so as.to provide a
base for supporting the fin on the tube 28. The pre-
forming mechanism consists-of a pair. of complementary
guide rolls 50 and 51, respectively mounted on shafts
52:and 53, rotatably supported in bearings. 54 -and 55.
The. bearings. 54 .and 55-are bolted to the front plate 56
of a bracket 57, bolted to the. plate 15 of frame 12 as
at 58 in Figure 2. A slot arrangement. 59. cooperates
with the bolts 58 to permit the adjustment. of the bracket
57 to align the preforming mechanism 50—51. with the
strip féeding .guide to be described.

Although various forms. of preforming. mechanisms
may be employed, the arrangement shown.in Figure 3
has proven satisfactory. Hére.it will be seen that the
main roll 50.is.provided with a. peripheral recess 60. of
a. transverse: dimension to receive the: periphery- of the
complémentary. roll 51. The latter-is: provided with an
annular recess. 61 at. its: lower edge, shaped. to accom-
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modate a radial inclined ridge 62 at one side of the recess
60 -in the roll 50, with sufficient clearance therebetween
to permit the lower edge of the strip 45 to be bent at
an angle into the recess 61, thus forming a foot or base
flange 63, along the lower edge of the strip 45 as the
strip leaves the preforming rolls. It will be seen in Fig.
3 that the width of the recess 60 is the same as that
of the unbent strip 45 and there is just sufficient clear-
ance between the lateral margins of the recess and the
lateral edges of the roll 51 to receive the latter with a
running fit. Thus, the roll 51 is kept vertically centered
in recess 60 of roll 50, to prevent the strip from being
cut as the flange 63 is being turned. The inclined ridge
62 facilitates the bending operation by making- it more
gradual.

Turning now to the strip feeding assembly shown in
detail in Figures 7 and 8, it will be seen that a guide
plate 64 forms the means for presenting the strip 45
to the forming elements 22-—24, after leaving the: pre-
forming rolls 50—51 which are located anterior to the
feeding device. The guide plate 64 consists of an elon-
gated plate having an arcuate edge 65 on one side bounded
by a pair of parallel spaced guide flanges 66 between
which the strip 45 passes over the arcuate surface. The
feeding end of the plate 64 terminates in a reduced taper-
ing nose 67 which forms a continuation of the arcuate
edge 65 and is adapted to be positioned so as to properly
direct the strip 45 ‘between the forming elements 22
and 24.

It is important to the proper operation of this ap-
paratus; that the guide plate 64 be capable of adjustment
in three different planes. In other words, it must be
adjustable in a substantially vertical plane toward and
away from the axis of the tube 28 on which the strip
is being wound, to control the elevation of the feeding
nose 67 with respect to the tube 28. 1t must be rotatably
adjustable about a substantially vertical axis to control
the distance of the nose 67 from the tube 28 and it must
be rotatably adjustable about a horizontal axis to regulate
the angle of presentation of the strip 45 to the tube 28.
This latter adjustment is to facilitate the proper feeding
of the strip 45 onto the tube 28 in a non-radial plane
which intersects the periphery of the tube so. that the
flanged edge 63 of the strip contacts the periphery of
the tube under a slight radial deforming. pressure which
as previously stated, causes the edge of the fin strip to
flow on to the tube.

This triple adjustment is accomplished by. mounting
the strip feeding assembly on a supporting bar 68, slid-
ably mounted in a guide block 69 which is welded to the
supporting plate 35 as will be seen in Figures 1 and 2.
The supporting bar 68 is adjustable longitudinally, by
means of a screw threaded member 70 secured to the
upper end of the bar and projecting through a bracket
71 welded to and projecting laterally from the plate 3§
and after the proper longitudinal adjustment is made,
lock bolts 72 and 73 are screwed into engagement with
the intervening bracket 71.

The lower end of the supporting bar 68 carries an
intermediate connecting link 74 which is offset and pivot-
ally mounted on one side of the bar 68, by a horizontal
pivot 75 and extends downwardly into abutting relation
with a mounting strip 76 which,. together with the guide
plate 64 is pivotally mounted on the lower end of the link
74 by a vertical pivot bolt 77 which extends through both
the plate 64 and the strip 76 and into the lower end of the
link 74, as seen in Figure 7. A lock screw 78 extending
through the plate 64 and into the strip 76 prevents rotary
movement of the latter relative- with the plate 64.

Adjustment of the guide assembly about the horizontal
axis 75 is accomplished by means of two opposed ad-
justing screws 79 extending through complementary
threaded ears 88 welded to opposite sides of the support-
ing bar 68, with their inner ends in abutting relation
to an intervening Iug 81, formed integrally with and pro-
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jecting iipwardly from the link 74. Thus, by manipus
lating the adjusting screws 79 to force the lug 81 either
in ome direction or the other, the link 74 and the as-
sembly suspended therefrom, is caused to describe an
arc about the axis 75 to either elevate or lower the nose
67 of the guide plate 64.

A generally similar arrangement is employed for affect-
ing the adjustment of the feeding assembly about the
vertical axis 77. As seen in Figure 8, a pair of adjusting
screws 82 are supported in opposed relation by a pair
of spaced ears 83 welded to opposite sides of the link 74.
The inner ends of the screws 82 abut an upstanding lug
84 which is welded to the upper face of the strip 76 and
is interposed between the screws 82. Thus, by manipu-
lating the screws 82, the lug 84, the strip 76 and the
guide plate 64 are rotated about the axis 77 to control
the proximity of the nose 67 with respect to the tube 28.

With the guide plate 64 and its nose 67 properly ad-
justed, the fin strip 45, with its preformed base flange 63,
is fed between the forming roll 22 and forming wheel
24, with the flanged edge 63 advancing into engage-
ment with the tube 28 in a non-radial plane which inter-
sects the periphery of the tube 28 as shown in Figure 9.
The action of the forming roll and wheel flattens and
stretches the outer edge 85 of the strip 45, causing the
strip to coil about the tube 28 as the opposite flanged
edge 63 of the strip is being slightly radially deformed
and caused to flow on to the tube 28 which is continu-
ously rotating and advancing through the hollow shaft 17
carrying the nose roll 22. The result of this operation is a
tight binding .of the flanged edge 63 of the strip on to
the tube 28 which avoids the necessity of soldering or
other securing medium. ‘

However, in order to provide a more effective gripping
action and to produce a more finished product, it is desir-
able to employ a swedging roll which engages the base
flange 63 of the advancing convolutions of the coil and
presses it firmly into engagement with the tube 28. This
swedging roll consists of a pair of parallel discs 86
spaced on a horizontal axle 87 a sufficient distance to ac-
commodate the fin strip 45. The axle 87 is rotatably
mounted in a bearing 88 carried at the upper end of a
vertical rod 89, which is reciprocably mounted in a sup-
port 90 secured to and projecting upwardly from the plat-
form 11, as seen in Figures 2 and 5. A longitudinal slot
91 in the periphery of the rod 89 engages a key within
the support 90 to prevent rotation of the rod 89 and
displacement of the swedging rolls 86.

The swedging roll 86 is maintained under a spring ten-
sion in its engagement with the fin tube and is retract-
able from the latter by means of a releasable mechanism
shown in Figures 2 and 5. A pair of spaced cross arms
92 are pivotally mounted at one end as at 93, on an in-
tervening vertical leg 94, said cross arms having pivoted
between their opposite ends a latch member 95 having a
handle 96. A second vertical leg 97 also extending from
the platform 11, has a notch 98 for engagement by the
latch 95. A grip 99 is fixed to the end of the cross arms
92 of the assembly for elevating the arms into locked
position. The swedging roll supporting rod 89 extends
between the spaced cross arms 92 and has fixed thereto an
abutment 160 which is also secured to the undersides of
the cross arms 92. Between the abutment 108 and a
collar 101, spaced upwardly on the rod 89, is a coil spring
102 which, when the cross arms 92 are in their upper
or locked position, causes a spring temsion on the rod
89, forcing the same upwardly and with it the swedging
roll 96. When it is desired to release the swedging roll
from the tube 28, the operator trips the handle 96 upward-
ly, releasing the latch 95 from the notch 98 which per-
mits the cross arms 92 and with them the rod 89 and
swedging roll 86, to be lowered. The elements are re-
turned to operative position by simply lifting the grip 99
until the latch 95 engages the notch 98.

It will thus be seen that in operation, as the constantly
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rotating and advancing tube 28 emerges from the bors
of the forming roll 22, the preflanged strip 45 is presented
to-the periphery of the tube and between the periphery
of the forming wheel and the nose 23 of the forming roll.
The upper edge of the strip is flattened and stretched to
form a coil about the tube 28 and as previously explained,
the flanged edge of the strip being presented in a non-
radial plane which intersects the periphery of the tube,
it is deformed by the tube and caused to firmly grip the
tube during its advance. The flanged edge is then swedged
on to the tube by the swedging rolls 86 to progressively
complete the formation and wrapping of the convolutions
of the coiled fin tube. As a result of this operation there
is provided a very rigid fin tube structure wherein the
base of the fins is firmly supported all along the tube
without the need of additional securing means such as
solder, etc.

By means of the triple adjusting mechanism for the
feeding plate 64, the most minute adjustment is made
possible to facilitate the use of different materials and
to regulate the pitch of the convolutions of the coiled fin.

It is to be noted that the present invention is primarily
designed for the manufacture of flat or smooth helical
finned tubing, as distinguished from the corrugated types
and the relationship of the forming wheel to the forming
nose is such as to enable the simultaneous forming and
winding of a minute fin on extremely small tubing. Con-
siderable difficulty has been encountered in the past, in
the manufacture of finned tubing of small diameter such
as is required in the fabrication of auntomotive radiators
and the like. However, with the present invention, by
employing a hollow guide shaft having protruding there-
from a substantially frusto-conical smooth forming nose
with a coaxial opening to receive the advancing tubing,
and arranging the complementary forming wheel on an
inciined fixed axis which intersects the axis of the hollow
shaft so that the periphery of the wheel is directly opposed
to the periphery of the nose, a fin of extremely small
radial extent may be formed.

From the foregoing it is believed that the invention
may be readily understood by those skilled in the art,
without further description, it being borne in mind that
numerous changes may be made in the details of structure
without departing from the spirit of the invention as set
forth in the following claims.

What we claim;

1. In apparatus for forming spirally wound finned tub-
ing, including a hollow guide shaft, means for rotating
said shaft, and means for continuously rotating and ad-
vancing longitudinally through said shaft, a length of
tubing; a strip feeding and fin forming assembly com-
prising a forming roll fixed coaxially on the exit end of
said hollow shaft and rotatable therewith, said roll having
protruding therefrom, a substantially frusto-conical
smooth forming nose with a coaxial opening to receive
said advancing tubing, said nose being rotatable in the
same direction and at the same rate of speed as said ad-
vancing tubing, a complementary forming wheel freely
mounted for independent rotation, on an inclined fixed
axis which intersects the axis of said hollow shaft, the
periphery of said wheel having a smooth forming sur-
face concentric with the axis of the wheel and arranged
in opposed relation to the periphery of said nose, a strip
feeding device for delivering a continuous strip of metal
between the opposed peripheries of said wheel and nose,
and means for adjusting the angle of the axis of said
wheel to regulate the plane of presentation of the periph-
ery of said wheel to the periphery of said nose.

2. In apparatus for forming spirally wound finned tub-
ing, including a hollow guide shaft, means for rotating
said shaft, and means for continuously rotating and ad-
vancing lopgitudinally through said shaft, a length of
tubing; a strip feeding and fin forming assembly com-
prising a forming roll fixed coaxially on the exit end
of said hollow shaft and rotatable therewith, said roll hay-
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ing: protruding therefrom, a- substantially -frusto-conical
smooth forming. nose with a coaxial opening to receive
said advancing: tubing, said nose being rotatable in the
same: direction and at the same rate of speed as said ad-
vancing- tubing, a: complementary forming: wheel freely
mounted for independent rotation, on an-inclined fixed
axis’ which: intersects the axis of said hollow shaft, the
periphery of said- wheel having a smooth forming sur-
face: concentric ‘with the axis of the wheel and arranged
in- opposed relation to the periphery of said nose, a strip
feeding device for delivering. a- continuous strip of metal
between' the: opposed: peripheries of said wheel and nose,
means. for adjusting the angle of the axis of said wheel
to-regulate the- plane for presentation of the periphery
of ‘said” wheel to the periphery of said nose, and means
for positioning thie strip feeding device to present said
_strip edgewise to said tubing, in a non-radial plane which
intersects:tlie:periphery-of said tubing. ’

3. Apparatus as claimed in claim 2, including means
located anterior to said feeding device, for forming an
angular flange along:-one longitudinal edge of said strip,
said-féeding device presenting said strip to the periphery
of said tubing with the preformed flange in contact with
the latter.

4. Apparatus as.claimed in claim 3, including a swedg-
ing roll: arranged for engagement with said preformed
flange, after the coiled fin and tube leave the forming
mechanism, .

5. Apparatus ds claimed'in claim 3, including a swedg-
ing roll arranged for engagement with said preformed
flange, after the coiled fin and tube leave the forming
mechanism, spring means. normally urging said swedging
roll into .contact with said flange, and means for retract-
ing said swedging roll from said tubing.

6. In apparatus for forming spirally wound finned tub-
ing, including a frame, a hollow guide shaft supported
by said: frame, means: for rotating said shaft, and means
for- continuously rotating and advancing longitudinally
through said shaft, a length of tubing; a strip feeding
and fin forming assembly comprising a. forming roll fixed
coaxially on the exit end of said hollow shaft and rotat-
able therewith, said roll' having protruding therefrom,
a substantially frusto-conical smooth forming nose with
a coaxial opening to-receive said advancing tubing, said
nose being rotatable in the same direction and' at the
same rate of speed as said advancing tubing, a comple-
mentary forming wheel freely mounted on said frame
for independent rotation, on an inclined axis which inter-
sects the axis of said hollow shaft, the periphery of said

wheel having a smooth forming surface concentric with

the axis' of the wheel and arranged in opposed relation
to the periphery of said nose, a strip feeding device for
delivering a continuous. strip of metal between the op-
posed peripheries of said wheel and nose, a mounting
rod suspended from a portion of said frame above said
hollow shaft, said device being supported adjacent the
periphery of said tube, on the suspended end of said
mounting rod, means for longitudinally adjusting said
mounting rod to vary the elevation of said device with
respect to said tubing, means on. the suspended end of
said rod for rotatably adjusting said device about one
axis parallel with the axis of said rod and about a second
axis. perpendicular to the axis of said rod, for varying
the angle of presentation of said feeding device with
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respect: to said tubing; and means for-adjusting the-angle
oftthe axis: of said-wheel to .regulate:the :plane: of ‘presen-
tation:of :the periphery of said wheél, to the-periphery of
said-nose: :

7. Apparatus as claimed in claim- 6, including a-main
mounting plate on said frame, supporting -said forming
wheel and:mounting rod and means hingedly supporting
one edge of said-mounting plate; whereby said plate and
the: elements supported thereby may be retracted: from
said tubing.

8. Apparatus as claimed in claim- 7, including a lock
bolt extending between said hinged plate and- a- fixed
lug on said frame, for locking said plate and the elements
supported- thereby, in operative position.

9. In apparatus for forming spirally wound' finned tub-
ing, including a hollow guide shaft, means for rotating
said: shaft, and means for- continuously rotating and ad-
vancing longitudinally- through said shaft, a length of
tubing; a: strip feeding and. fin forming-assembly com-
prising-a- forming: roll-fixed coaxially on the exit end of
said hollow shaft and rotatable therewith, said roll hav-
ing protruding therefrom, a substantially frusto-conical
smooth- forming- nose with a coaxial opening to receive
said advancing- tubing, a complementary forming wheel
freely mounted for independent rotation on an inclined
axis- which intersects the: axis' of said hollow shaft, the
periphery of said wheel having a- smooth forming sur-
face concentric with the axis of the wheel and arranged
in opposed- relation to the periphery of said nose, the
bottomr of said wheel being dished to provide a concentric
recess, a strip feeding device: for- delivering a continuous
strip: of ‘metal between the: opposed peripheries of said
wheel and nose, means for adjusting the angle of the
axis of said wheel to regunlate ‘the ‘plane of presentation
of the periphery of® said ‘wheel, to the periphery of said
nose, and- a. swedging roll rotatably mounted on an axis
parallel- with that of said hollow shaft, for swedging a
tube contacting flange portion on said strip material
against that portion of*the tube on the side opposite the
forming wheel. -

10. Apparatus as claimed in claim 7, including means
associated with said mounting plate for regulating the
pressure of the periphery of said forming wheel on said
forming nose.

References Cited in the file of this patent
UNITED STATES PATENTS.
1,472,719 Horvath . ____ Oct. 30, 1923
1,623,766 Way - - Apr. 5, 1927
1,840,317 Horvath oo . Jan. 12, 1932
1,850,936 Lane oo Mar. 22, 1932
1,863,552, Berg wee e June 14, 1932
1,981,566 Nigro - Nov. 20, 1934
1,997,197 Nigro o __ Apr. 9, 1935
2,145,244 Bergetal . __.__ Jan. 31, 1939
2,151,685 Berg - ____ Mar. 28, 1939
2,262,227 Fulson ___ .. _____ Nov. 11, 1941
2,437,500 Bruegger ..o _____ Mar. 9, 1948
2,532,239 Newlin oo __ Nov. 28, 1950
2,613,066 Newlin __________________ Oct. 7, 1952
2,635,571 Edwards _______________ Apr. 21, 1953
2,667,337 Chapman _______________ Jan. 16, 1954
2,812,794 Chapman ... __._____ ‘Nov. 12, 1957



