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This invention relates to the making of butt
joined tubes and pipes, and has’ for its prime
object. to provide an improved apparatus for the
continuous production of a tubular shape from

5 & cold metal strip or blank which is first sub-
jected to a series of operations and thereby
formed into & tube with the edges of the blank
in abutted relation, immediately after which the
abutted edges of the blank are electrically joined,
the finished tube being subsequently straight-
ened and cut into lengths. The tube is fed to
and through the electric apparatus by means of
the traveling movement imparted to the tube by
the action of the rolls employed in shaping the
blank into tubular form, and the capacity of the
electric apparatus is such as to produce an effi-
cient joint at the rate of speed imparted to the
tube by the rolls of the tube forming machine or
apparatus. =

The invention has been illustrated in the ac-
cqmpanying drawings wherein,

Figure 1 is & side elevation, more or less dia-
grammatic and partly in section, of a tube shap-
ing and joint forming apparatus embodying the
;; teatures of the present invention; .

Figure 2 is a cross sectional view of a tube
blank having its longitudinal edges bevelled by
the first pass of thé tube forming machine;

Pigure 3 is a similar view showing the plate
having its bevelled edges bent into flanges pro-
jecting at that side of the blank which is to be
the exterior of the tube;

Figures 4, 5, 6, 7T and 8 are views of the blank
in its successive stages of formation;

‘Figure 9 is an enlarged fragmentary detail
view of the rolls employed for bevelling the edges
of the blank; , ,

Figure 10 is an enlarged detail fragmentary
_view showing the arrangement of the rolls for
bending the flanged edges of the blank;

Figure 11 is an enlarged cross sectional view
of a portion of the electric apparatus;

Figure 12 is a detail fragmentary plan view
of Figure 11; '

Figure 13 is a side elevation of Figure 12;

Figures 14 and 15 are enlarged fragmentary
views showing the cooperative relation between
the seam of the tube and one of the electrodes
of the electric welding apparatus; and .

Figure 16 is a detail fragmentary view show-
ing one of the side electrode rolls and its mount--
ing. . }

The apparatus of the present invention in-
cludes a tube shaping or forming apparatus des-
ignated in general by the reference character A,
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and an electric apparatus designated in general
by the reference character B, the two machines
being arranged.in close proximity to one another

so that the electric machine may receive :the
tubular shape immediately as it is fed from the 60
tube shaping machine. The tube making ma- -
chine is provided with pairs or sets of cooperating
rolls for performing the successive bending or
shaping operations upon the blank, and said rolls
are arranged to produce the successive passes 6§
which have been designated 2, 3, 4, 5, 6, 7 and 8,

.through which the blank is continuously fed

and shaped to the final product.

In order that the operation may be a continu-
ous one, it is proposed to have the cold blank C 70
put up in & roll or coil D which is mounted upon
a suitably supported reel E. Located between
the reel E and the feed-in end of the tube shap-
ing machine A, there is a suitable track 10 sup-
ported in a horizontal position in any suitable 75
manner as upon leg standards 11. The track 10
is below the horizontal line of the passes of the
tube shaping machine and supports a carriage 12
mounted to travel back and forth on the track
and beneath the horizontal line of the passes. g0
Suitable clamping devices 13 and 14 are provided
upon the carriage so. as to clamp thereupon the
rear end of one tube blank and the front end of
another tube blank with said ends in abutted rela-
tion so that they may be welded by any suitable
means, as for instance by a gas torch 15 carried
by a carriage. It will of course be understood
that any form of welding means may be employed,
as the form of the welding means constitutes no
part of the present invention. The clamps 13
and 14 are hand operated, and are manually re-
leased just before the carriage reaches the end of
the track adjacent the tube forming machine, and
the carriage is returned to its original position by
a weight 16 and a cord 17 connected to the car-
riage and travelling over a guide pulley 18.

As the tube blank C travels through pass 2, its
longitudinal edges are provided with the bevels
19 as shown in Figures 2 and 9. The pass desig-
nated 2 is defined by a lower horizontally dis- 1900
posed plain faced roll 20, and an upper composite ‘
roll consists of a cylindrical plain faced roll 21
and end roll sections 22 of greater diameter than
the intermediate roll section 21 and provided <
with inner bevelled end portions 23. The lower 105
roll 20 embraces a noncircular portion of & shaft
924 having a fixed annular collar or shoulder 25
against which one end of the roll 20 is held by
means of nuts 26 provided upon the screw thread-
ed portion 27 of the shaft 24. Similarly the upper 110
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roll sections embrace a non-circular portion of
a shaft 28 having a collar 29 against which one
end of the composite roll is held by means of nuts
30 fitting the screw threaded portion 31 of the
shaft. By this construction, the roll parts may
be replaced when worn and may be substituted by
different sizes of parts in accordance with the
thickness and width of the tube blank and the

" character of the bevel to be produced upon the

blank. . :

Immediately upon being fed out of the pass
designated 2, the bevelled tube blank is fed into
the pass designated 3 and its bevelled edges bent
into flanges 32, as shown in Figures 3 and 10,
said flanges being projected at the lower side of
the blank which is to be the exterior of the
finished tube in its final form. The pass desig-
nated 3, as shown in Figure 10, is made up of an
upper plain faced cylindrical roll 33 mounted on
a horizontal axis, a lower plain faced cylindrical
roll 34 having its ends bevelled as at 35 and
mounted upon a horizontal axis below and in
alignment with the roll 33, and a pair of oppo-
site rolls 36 and 37 mounted upon vertical axis in
the same plane with the axis of the roll 33 and
34, and provided with the bevelled faced portions
38 and 39, which, together with the bevelled end
portion 35 of the lower roll 34 bend and shape the
bevelled edges of the blank C into the flange 32.

The succeeding passes 4, 5, 6, 7 and 8 shape the
blank progressively in accordance with Figures 4,
5, 6, 7T and 8 of the drawings. It will therefore be
uinderstood that as the blank emerges from the
last pass designated 8 it will have been bent into
the tubular shape C’ shown in Figures 8 and 14

with its bevelled edges 19 in partially abutted .

relation and the flanges 32 disposed longitudinally
of the tube on the exterior thereof. The bevelled
or inclined edges 19 of the blank do not abut
throughout their widths, but come together at
their outer end portions only, thereby leaving a
substantially V-shaped space between the abutted
edges of the blank at the inner side of the tube.
The two flanges 32 constitute an external rib ex-
tending longitudinally of the tube and of V-shape
in cross section. It will here be noted, as best
shown in Figure 14 of the drawings, that the
widest dimension ¢ of the combined ribs or flanges
32 at the exterior of the tube is less than the
thickness b of the blank for an important pur-
pose as will be hereinafter explained.
Immediately after the tubular shaped blank
emerges from the last pass 8, it is subjected to the
action of the electric machine for the purpose of
fusing the external rib, so that fused portions
thereof may flow downwardly and fill the gap
between the lower portions of the spaced edges
19 of the blank and thereby join such edges in a
simple and efficient manner. The tubular shape
1s fed to the electric apparatus by reason of the
travel of the blank through the tube forming
machine, whereby the tube forming machine and
the electric machine operate successively and con-
tinuously upon a single blank as it is travelling
through the apparatus under the feeding effect
of the driven rolls of the tube forming machine.
The tubular shape C’, in the cross sectional
shape shown in Figure 8, travels from the last
pass 8 of the tube forming machine into the elec-
tric machine and between the cooperating idle-
rolls 40 and 41, Figures 11, 12 and 16, which have
concaved peripheries so as to define a seat or pass
for the tube C’. The mountings for the rolls 40
and 41 are duplicates, and therefore a descrip-
tion of one of the mountings is deemed sufficient.
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Each of these rolls is carried by an upstanding ro-
tatable spindle 42 mounted in upper and lower
bearings 43 and 44 carried by a bracket 45, piv-
oted at its lower end as at 46 upon a hanger 47
secured to and depending from a part 48 of the
frame of the machine. By the pivotal mounting
of the bracket 45, the rolls 40 and 41 may be
adjusted towards and away from one another to

“vary the size of the pass or gap between the rolls

for the purpose of accommodating tubes of dif-
ferent diameters. For convenience in adjusting
the positions of the rolls 40 and 41, there is pro-
vided a horizontal and rotatable adjusting mem-
ber 49 which is mounted between its ends in a
suitable bearing 50 carried by the hanger 47 and
located between the pivotally adjustable brackets
45. The respective end portions of the rotatable
bar 49 are reversely screw threaded, and each end
portion is received within a nut 51, best shown in
Figure 16 of the drawings, said nut having trun-
nions 52, received respectively in a bearing open-
ing 53 in the pivoted bracket 45 and the substan-
tially L-shaped bracket 54 provided upon the
front face of the pivotal bracket 45, whereby the
nuts 51 will remain in a horizontal position with
the adjusting rod 49 and thereby accommodate
themselves to the tilting adjustments of the piv-
otal brackets 45. A detachable crank handle 55,
or other suitable means, may be employed for ro-
tating the rod 45 to adjust the positions of the
pivotal bracket members 45.

Each roll spindle 42 extends below the lower
beaiing bracket 44 and dips into a mercury bath
contained in a cup or receptacle 56 which is car-
ried by a cross head 57 bolted or otherwise se-
cured to one of the pole terminals 58 of the sec-
ondary 59 of any suitable form of electric trans-
former.
which is within the bath is grooved, either cir-
cumferentially, as shown, or longitudinally, so
as to expose a large surface area to the mercury
contained in the cup or receptacle 56. The in-
ternal diameter of the cup or receptacle 56 is such
as to permit of the necessary tilting of the spindle
42 in the adjustments thereof. It will now be un-
derstood that the rolls 40 and 41 are electrically
connected to the pole piece 58 through their
spindles 42 and the mercury contents of the cups
or receptacles 56, and therefore the rolls 40 and
41 constitute one of the pole members of the
welding machine.

Disposed horizontally and diametrically across
the tops of the rolls 40 and 41 is the other pole
member 60 of the electric machine, said pole
member being in the form of a cylindrical roll or
bar provided at its middle with a band or collar
61 preferably of copper and disposed so as to
come into proper cooperative relation with the rib
on the exterior of the tubular shape C’. Each end
of the member 60 is provided with a journal 62
rotatable within an anti-friction bearing 63 car-
ried by and insulated from a substantially hori-
zontal link or arm 64 pivoted upon an upstand-
ing bracket arm 65 rising from a frame portion
66 of the machine. As best shown in Figure 12,
it will be seen that the brackets 65 are connected
by a base member 67 mounted to slide endwise
in a guideway 68 provided upon the top of the
frame portion 66. The opposite arms or links
64 are connected by a rod or bar 69 rotatably
mounted in the bracket 65 so that the two arms
64 are connected for simultaneous up and down
movements. Downward movement of each arm
64 is limited by means of a shoulder 70 depend-
ing from the arm and disposed for engagement
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with a set screw 71 carried in & screw threaded
boss 72 provided upon the outer face of the ad-
jacent post or bracket 65. Under operating con-
ditions, and as well shown in Figures 14 and 15
of the drawings, it will be seen that the pole
member 61 rests upon the tubular shape C’ and
against the rib 32 and supports the arms 64 in
the position indicated in Figure 13 with the part

70 slightly in advance of the set screw 71. When

there is no work in the machine, the part 70 en-
gages the forward end of the set screw 71 so as
to maintain the pole piece 61 in proper position
for engagement with the external rib of a tubular
shape which is being entered into the welding
machine.

It is proposed to longitudinally reciprocate the
pole member 60 so as to work the pole piece 61
transversely across the rib on the tube and there-
by prevent the wearing of a groove in the pe-
riphery of the pole piece 61. To accomplish this
result, the base member 67 is reciprocated end-
wise through the medium of an oscillating arm
73 fulcrumed as at 74 upon the frame part 66
and connected at one end by means of a pivotal
link 75 with the base member 67. The other end
of the arm 73 is slotted at 76 to receive a wrist
pin 77 carried by an eccentric 78 mounted upon
the frame part 66 and suitably driven from some
operating part of the general apparatus.

As best shown in Figure 11 of the drawings, it
will be seen that each end of the pole member
60 is provided with a circular head 79, grooved
peripherally as at 80, and having its lower por-
tion dipped into a mercury bath in a mercury
cup or container 81 carried by the upper end of
an arm s‘andard 82 rising from the cross head
83 suitably secured to the other pole piece 84 of
the secondary 59, whereby the electric circuit will
be completed from the tubular shape C’ through
the pole member 60, the heads 79, the siandards
82 and the cross head 83.

After passing from the electric machine, the
tube C2 passes through a finishing and straight-
ening machine F of any ordinary or preferred
form. As shown in Figure 1 of the drawings, the
machine ¥ includes finishing rolls 85 for smooth-
ing the exterior of the pipe, and bending rolis
86 for straightening the tube or pipe. After pass-
ing from the finishing and straightening machine
¥, the tube or pipe is run into any desired form
of tube cutting machine, not shown, for the pur-
pose of cutting the finished tube into lengths.

The action of the electric machine will be best
understood by reference to Figures 11, 12, 14
In the beginning of the
operation, as well shown in Figure 11 the pole
piece 61 rests upon the apex of the pointed ex-
ternal rib 32 on the tubular shape C’, whereby
the tip edge of the rib becomes fused and the
pole piece sinks down into the rib to about the
position shown in Figures 14 and 15 of the draw-
ings, whereby the rib will be fused throughout
substantially its entire depth as the tubular shape
is fed through the machine under the feeding
influence of the driven rolls of the tube shaping
machine A. Under operating conditions, the
weight of the pole piece 60 and its associa‘ed
parts is supported upon the tubular shape C’, as
shown in Figs. 14 and 15, and as the latter is
supported in the seat defined by the rolls 40
and 41 there is no pressure exer.ed to force the
spaced edges of the blank together such as is
commonly employed in welding operations. The
pole member 60 will be rotated by reason of the
frictional engagement between the tubular shape

3

C’ and the pole piece 61, while at the same time
the pole member 60 will reciprocate transversely
across the rib under the action of the oscillating
arm 73. It will of course be understood that
the size of the mercury cups 81 is sufficient to
permit of the necessary lateral play of the con-
tact head 79 in the mercury baths. As the rib
32 is fused, the molten metal runs down and fills
the gap between the spaced edge portions 19 of
the blank which produces a strong and durable
joint without producing any internal rib on the
completed tube while at the same time filling the
gap be.ween the edges of the blank without leav-
ing a groove at the interior of the tube.

It will here be explained that there is no weld-
ing of the joint in the sense of softening metal
members and then applying pressure thereto suf-
ficient to unite the softened parts into a welded
joint, for the reason that the fused parts of the
flanges gravi‘ate into the gap which is filled by
the fused metal, and such fused metal when it
hardens unites the edges of the blank in a strong
and durable seam or joint.

The large dimension ¢ of the combined flanges
32 is less than the thickness b of the blank or
the wall of the tube, whereby the electric cur-
rent is concentrated in the combined flanges or
rib and fusion is limited thereto, so that burn-
ing of the walls of the tube adjacent the bult
weld is effectually prevented.

In the practice of the invention, and in order
that it may be continuous, the tube blank C is in

the form of a long strip of the desired thickness

and width. For convenience in handling; the
cold strip is wound into a coil, as indicated at D,
Figure 1, and mounted on the reel E, The end
of the strip or blank is fed to the roll forming
machine A and entered by hand into the bite of
the driven rolls constituting the first pass desig-
nated 2, and thereafter the blank is fed auto-
matically through the entire apparatus under the
feeding action of the driven rolls ot the tube
forming machine A. It will of course be under-
stood that the tube forming machine is driven in
any suitable manner, as by an electric motor which
is of course regulable as to speed. As the blank
passes through the tube forming machine, it is
successively given the shapes shown in Figures 2
to 8 inclusive, and is fed directly from the last
pass 8 into the electric machine and passes be-
tween the rolls 40 and 41 with the external rib
32 in frictional engagement with the pole piece
61 as best shown in Figure 11 of the drawings.
Fusion and union of the edges of the blank takes
place in the electric machine, as hereinbefore de-
scribed, and thereafter the completed tube C2
passes on to the finishing and straightening ma-
chine F and thence to a tube cutting machine,
not shown, for the purpose of cutting the com-
pleted tubes into lengths.

From the foregoing explanation of the prac-
tice of the present invention, it will be under-
stood that the tube shaping and the joint form-
ing operations are performed successively and
continuously upon the same strip of metal, and
that the work emerges from the finishing and
straightening machine in a smooth finished condi-
tion and is afterwards cut into lengths. The
finished tube has neither external projections nor
internal grooves. 'The manual labor expended is
reduced to the minimum.

By reason of the contact of the pole member
61 with the thin apex of the external rib 32, im-
mediate and effective fusion of the relatively thin
edge of the rib is obtained, which permits of the
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formation of the seam as rapidly as the shape C’
can be formed by the tube forming machine A and
fed thereby to the electric machine.” This rapid
formaticn of the seam permits of the said opera-
tion following immediately upon the comple-
tion of “he final step of the tube shaping opera-
tions, and therefore permits the operation of the
tube shaping machine at its normal rate of
speed. In actual practice, tubes have been made
in accordance with the present invention at the
rate of twenty feet per minute,

As hereinbefore explained overheating is pre-
vented because of the triangular shape of the ex-
ternal rib 32, together with the fact that the
width of the base of the rib is less than the thick-
ness of the blank, so that the electric current is
concentrated in said rib, and therefore burning
of the blank adjacent the joint is impossible. Ac-
tual practice has shown that even great irregu-
larities in the thickness of the blank or metal

~ strip have no undesirable influence on the forma-

tion of the joint, and therefore it is possible to
use crude, or so called hot or cold rolled metal
strips which are seldom uniform in their dimen-
sions. Moreover the electric current consump-
tion is low, as the heat is concentrated at the
fusion zone.

‘What is claimed is:

1. The herein described method of making
metal tubes, which consists in feeding a con-
tinuous blank, bevelling the longitudinal edges
of the blank, bending the bevelled edges of the
blank into flanges, bending the blank into tubular
shape with the flanges on the exterior thereof and
their outer edges in abutted relation and dis-
posed to define a space between said flanges, each
of said steps being performed while the blank
is in motion, and progressively and continuously
fusing the external flanges whereby the fused
metal will run into and fill the space bhetween
and thereby unite the edges of the blank as fast
as the tubular shape is produced.

2. The herein described continuous method of
making metal tubes, which consists in continu-
ously feeding a continuous blank at a uniform
rate of speed, continuously and progressively bev-
elling the longitudinal edges of the blank while
it is being fed, continuously and progressively
bending the bevelled edges of the blank into
flanges during the feeding of the blank, contin-
wously and progressively forming the blank into
tubular shape with the flanges on the exterior of
the shape and their outer edges in abutted rela-
tion and disposed to deflne a space between said
flanges, each of said steps being performed while
the blank is in motion, and continuously and
progressively fusing the flanges whereby the
fused metal will run into and fill the space be-

tween and thereby unite the edges of the blank -

as fast as the tubular shape is formed.

3. The herein described method of making
metal tubes, which consists in bevelling opposite
edges of a blank, bending the bevelled edges into
flanges, bending the blank into tubular shape
with the flanges on the exterior of the shape and
their outer edges in abutted relation and defining
a triangular external rib whose base is less than
the thickness of the blank, the bevelled edges of
the blank defining a V-shaped gap therebetween,
and electrically fusing the rib whereby the fused
metal will be permitted to run into the v-shaped
gap.

4. The herein described method of making
metal tubes, which consists in bevelling opposite
edges of a blank, bending the bevelled edges into

_electrodes, and reciprocating the electrode en-

1,044,004

flanges, bending the blank info tubular shape
with the flanges on the exterior of the shape and
defining a triangular rib with the outer edges of
the flanges in abutted relation and the adjacent
faces of the flanges diverging towards the inte-
rior of the tube and defining a gap, and electri-
cally fusing the rib whereby the fused metal will
be permitted to run down into the gap.

5. The herein described method of uniting
metal parts which consists in bevelling the parts,
bending the bevelled parts into flanges, bringing
the flange parts together with the outer edges of
the flanges in abutted relation and their adja-
cent faces diverging and forming a gap, and elec-
trically fusing the fianges whereby the fused met-
al will be permitted to run into the gap.

6. The herein described method of uniting
metal parts which consists in bevelling the parts,
bending the bevelled parts into flanges, bringing
the flange parts together with the outer ends of
the flanges in abutted relation and their adja-
cent faces diverging and forming a gap, and fus-
ing the flanges whereby the fused metal will be
permitted to run into the gap.

7. The herein described method of uniting 100
metal parts which consists in bevelling the parts,
bending the bevelled parts into flanges, bringing
the flange parts together with the outer ends of
the flanges in abutted relation and their adja-
cent faces diverging and constituting a gap, ap-
plying electrodes of opposite polarity to the parts
with one of the electrodes applied to the outer
edges of the flanges and thereby fusing the flanges
and permitting the fused metal to run into the
gap and unite the flanges, and effecting relative
movement between the flanges, and the adjacent
electrode in a direction transversely across the
flanges.

8. The herein described method of uniting
metal parts, which consists in bevelling the parts,
bending the bevelled parts into flanges, bringing
the flange parts together with the outer ends of
the flanges in abutted relation and their adjacent
faces diverging and constituting a gap, apply-
ing electrodes of opposite polarity to the parts 129
with one of the electrodes engaging the outer
edges of the flanges and thereby fusing the
flanges and permitting the fused metal to run
intothegapand unite the flanges, and reciprocat-
ing said electrode transversely across the flanges. 1.

9. The herein described method of making
metal tubes, which consists in bevelling oppo-
site edges of a blank, bending the bevelled edges
into flanges, bending the blank into tubular
shape with the flanges on the exterior of the
shape and defining a triangular rib with the
outer edges of the flanges in abutted relation and
the adjacent faces of the flanges diverging to-
wards the interior of the tube and defining a gap,
fusing the flanges and permitting the fused metal 135
to run into the gap and unite the edges of the
blank by applying electrodes of opposite polar-
ity to the tube with one of the electrodes engag-
ing the flanges, feeding the tube endwise past the

110

118

130

- 140
gaged with the flanges transversely thereof.

10. The herein described continuous method
of forming tubes into lengths from a continuous
blank, which consists in feeding a continuous
blank through a series of roll passes formed by 145
positively driven rolls and thereby beveling op-
posite edges of the blank, bending the beveled
edges into flanges, and bending the blank into
tubular shape with the flanges on the exterior of
the shape and defining a triangular rib with the 150
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outer edges of the flanges in abutted relation and
the adjacent faces of the flanges diverging to-
wards the interior of the tube and defining & gap,
directing the moving and shaped blank directly
from the last pass to and between idle rotatable
electrodes of opposite polarity with one of the
electrodes in contact with the flanges and there-
by fusing the flanges, and reciprocating said
electrode transversely across the flanges, where-
by the fused metal will run into the gap and there
solidify and unite the edges of the blank.

11. The herein described method of uniting
metal parts, which consists in bevelling the parts,
bending the bevelled parts into flanges, bringing

the flange parts together with the outer ends of

the flanges’in abutted relation and their adjacent
faces diverging and constituting a gap, including
the work piece in an electric circuit with one con-
tact made at the outer edges of the flanges and
thereby fusing the flanges and permitting the
fused metal to run into the gap and unite the
flanges, and effecting relative movement between
the flanges and their points of contact with the
electric circuit in a direction transversely across
the flanges.

12. The herein described method of uniting
metal parts, which consists in bevelling the parts,
bending the bevelled parts into flanges, bringing
the flange parts together with the outer ends of
the flanges in abutted relation and their adjacent
faces diverging and constituting a gap, including
the work piece in an electric circuit with one con-
tact made at the outer edges of the flanges and
thereby fusing the flanges and permitting the
fused metal to run into the gap and unite the
flanges, and effecting a reciprocatory movement
between the flanges and their points of contact
with the electric circuit transversely across the
flanges.

13. The herein described method of making
metal tubes, which consists in bevelling opposite
edges of a blank, bending the bevelled edges into
flanges, bending the blank into tubular shape with
the flanges on the exterior of the shape and de-
fining a triangular rib with the outer edges-of the
flanges in abutted relation and the adjacent faces
of the flanges diverging towards the interior of
the tube and deflning a gap, including. the work
plece into an electric circuit with one contact
made at the outer edges of the flanges and thereby
fusing the flanges-and permitting the fused metal
to run into the gap and unite the flanges, feed-
ing the tube endwise past its points of contact
with the electric circuit, and effecting relative re«

5
ciprocation between the flanges and their points
of contact with the electric circuit.

14, The herein described continuous method of
forming tubes into lengths from a continuous
blank, which consists in feeding a continuous
blank through a series of roll passes formed by
positively driven rolls and thereby beveling op-
posite edges of the blank, bending the beveled
edges into flanges, and bending the blank into
tubular shape with the flanges on the exterior of:
the shape and defining a triangular rib with the
outer edges of the flanges in abutted relation and
the adjacent faces of the flanges diverging to-
ward the interior of the tube and defining a gap,
directing the moving and shaped blank directly
from the last pass to and between idle rotatable
electrodes of opposite polarity with one of the
electrodes in contact with the flanges and there-

by fusing the flanges, whereby the fused metal is

permitted to run into the gap and there solidify
and unite the edges of the blank. . .

15. The herein described meilod of making
metal tubes without exerting welding pressure,
which consists in taking a tubular blank having
its edges spaced and turned outwardly into 100
flanges having their outer edges in abutted rela-
tion and defining a gap between the flanges,
progressively and continuously fusing the exter-
nal flanges, and permitting the fused metal to run
into the gap and there solidify and unite the edges
of the blank, :

16. The herein described method of uniting
metal parts without exerting welding pressure,
which consists in taking parts having their ad-
jacent edges in close proximity but spaced apart 110
and bent outwardly into flanges with their outer
edges in abutted relation and defining a gap be-
tween them, fusing the flanges, and permitting
the fused metal to run into the gap and there
solidify and unite the edges of the parts.

17. The herein described method of making
metal tubes without exerting welding pressure,
which consists in taking & tubular blank having
its edges in close proximity and turned outwardly
into flanges having their outer edges in abutted 120
relation and the inner faces of the flanges defin-
ing a gap, feeding the blank endwise through a
supporting seat in an electrode with the out-
turned flanges of the blank in wiping engagement
with another electrode of opposite polarity to fuse 125
the flanges, and permitting the fused metal to
run into the gap and there solidify and unite the
edges of the blank.
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