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In the electric welding of tubes by overlapping
of the margins of the tube, the work may be
formed under its final shape prior to bring the
same to the welding machine and, in such a case,
the edges of the work are not to be brought to-
gether prior to welding the same.

However the known methods of elecirical weld-
ing by overlapping of the margins of the work
have the drawback to unduly overheat the work
plece in the part which Is adjacent to the weld.
Therefore, the tube is out of shape when it is
dellvered from the machine and it 1s often neces-
sal'y to subject the same to a heat treatment, fol-
lower by a reforming operation.

When using tubes of stainless austenitic steel
with 18% of chrome and 8% of nickel, the heat
treatment is needful and must be followed by &
cold drawlng operation, in view to give back
to the metal the ¢old-hammering grade lost dur-
ing the heat treatment.

This inventlon has for its object to avoid this
drawback and to perform the electric welding of
tubes by overlapping of their margins without
material heating of the work and mainly of the

parts of the same which are adjacent to the weld. -

Furthermeoere, the Invention aims to eliminate the
deformation of the tubes during the welding.
The invention relates to a method for electric
welding of tubes by overlapping of the margins,
characterised by the feature that the work is
brought on a conducting mandrel, sald work is
held along two of its generative lines, the over-
lapped margins of the tube are longitudinally
tensfoned, a welding current is eaused to pass be-

tween the generatrix along which the work is .

maintained and sald overlapped margins of the
tube, which enables to decrease the needless heat-
Ing of the work and to cause & material part of
the heat generated durlng the welding to escape
through the way of the mandrel.

The Invention relates also to an apparatus to
carry out the above described method. charac-
terlsed by a puiding support, which serves also
as electrode, which is tangent to the work along
two generatrix, and an upper welding electrode
bearing on the overlapped margins of the work,
which arrangement enables to guide thls work
along a substantinl length under the welding
electrode and reduces to the minimum the cross

area of the flow which passes from the gulding :

support serving as electrode to the upper welding
electrode.

According to an embodiment of the inventien,
ihe support serving as guiding electrode is V-
gshaped In cross sectlon, which enables to use
this support for the welding of tubes of different
diameters.

Other features of the invention will appear in
the following specification.

A welding apparatus according to the invention
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is shown by way of example in the accompanying
drawings, in which:

Fig. 1 is a longitudinal sectional view of this
apparatus.

Fig, 2 is a cross sectional vlew of sald appa-
ratus, along the line 2—2 of Fig. 1.

Fig. 3 is a diagrammatic view illustrating the
flow of welding current.

Fig. 4 is a diagrammatic view illustrating the
manufacture of tubes having different diameters
in the same apparatus.

Fig. 5 is a cross-sectional view illustrating an-
other embodiment.

The apparatus shown in Figs. 1 and 2 {s pro-

5 vided with a horlzontal support I, on which the

tube is supported and which serves also as elec-
trode, This tube support may slide longitudi-
nally. It is provided with a V-shaped cavity in
its upper part along a length which is substan-
tially equal to that of the work to be welded and,
in its under part, it is provided with & groove 3
extending along its full length to serve as & track
for a roller acting as electrode.

The work 4, whose marging are overlapped, is
placed on a mandrel § and the whole is lald down
in the cavity 2, s0 as to have the overlapped mar-
gins of the work on the upper part of the man-
drel 5. The left part of the work and also of the
mandrel is clasped in the pinching device § pro-
vided with flexible arms 6, the screw 1 serving
to this purpose. This pinching device 1s extend-
ed rearwards to & squared rod 8, which slides lon-
gitudinally in the part § integral with the support
I. The squared part 8 is extended by a screw-
threaded rod (0 upon which is screwed a nut 11
which rests on the support I. By screwing the
nut 1i, the pinching device § 15 caused to draw
the work 4 in the longitudinal direction, together
with the mandrel b.

The right end of the work has its overlapped
part clasped by the pinching device (2 provided
with flexible arms by means of the screw 13.
This pinching device is also secured to the sup-
port I.

The whole of the work and of the mandrel is
also secured crosswise by any suitable means,
such as spring-pressed bolts 14!, |22, These bolts
are pressed by springs 15!, 152, which slide in the
support | and push the work on the mandrel,
whilst a free movement is permitted to the up-
per roller 16.

A stationary roller i1 serving as electrode con-
stitutes a pole of the source of current; this reller

5 1s placed under the support | and bears against

the latter in depth part of the under groove 3.
A roller 1§ serving as electrode constitutes the
other pole of the source of current and ig verti-
cally movable by any suitable means; this roller
bears on the overlapped margins of the work 3
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and is arranged Iin the same vertical plane as the
under roller iT.

The source of current is generally constituted
by a static transformer, whose primary winding
is connected to the supply main and whose sec-
ondary winding, connected at its ends to the roll-
ers 16 and (T, delivers a current of low voltage
and of very high amperage.

The support |, the mandrel § and the rollers &
and 7 serving as electrodes are of a metal which
is a good conductor, e. g. of red copper.

The operation of the welding apparatus is as
follows:

The work 4, provided with its mandrel, 1s
placed in the cavity 2 of the support, with the
part to be welded turned upwards; the two over-
lapped margins of one end are clasped in the
gripping deviee 12 by tightening the screw (3.
The pinching device 6 is then slidably moved
towards the other end of the work; thls end ls
clasped together with the mandrel through the
screw T, When the nut 11 is rotated, the pinch-
ing device 1s drawn, so as to tenslon the work in
the longitudinal direction, particularly the upper
part of the same.

The upper roller T is pressed on the over-
lapped margins of the work and the whole of
the support £, the work 4 and the mandre] 5 are
moved longltudinally between the stationary roll-
ers 16 and 17 serving as electrodes.

The electrle fiow follows the track shown in
Fig. 3. It comes to the upper roller 16, concen-
trating itself in the overlapped margins of the
work 4, whence it divides itself inte two sym-
metrical derivations, each passlng through the
lateral line of contact of the work 4 with the
support I. This line passes substantially at the
polnts 18! and {82 shown in the cross-sectional
view of Fig. 3. Both derivations of the fiow are
united together at the line of contact of the lower
roller 1T with the support I. The longitudinal
displacement of the whole of the support | may
be performed by any known mechanical or elec-
trical means. In the embodiment shown by way
of example in the drawings, both rollers 16 and
iT serving as electrodes may be driving rollers;
however It is easy to lmagine that both rollers
will be loose on their respectlve shafts and that
the whole of the support | shall be displaced by
a toothed rod or any other suitable means.

By way of example, the speed of displacement
of the support may be of the order of 7 to 7¢
feet per minute. The gripping pressure of the
electrodes may be of the order of 300 to 1500
pounds per square inch according to the diameter
of the work, the sort of the metal and its thick-
ness. The electric current may be passed step
by step between the rollers § and T so as to make
very close welding points; by way of example,
with a current of 50 cycles per second, It 1s pos-
gible to cause this current to pass during two
cycles in each series of elght.

The above described device has the following
advantages:

1. The work is tensioned in the longltudinal
directlon so as to prevent its deformation under
the welding heat. It is to be observed from the
Fig, 1 that at one end, the work and the mandrel
are held together by the pinching device §, whilst
at the other end only the upper end of the work
is clasped by the plnching device 12. This en-
ables to tenslon easily the work at its upper part
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without this tension may be counteracted by the
mandrel 5.

2. The gulding support |, which Is tangent to
the work along its generatrix 18! and 182, secures
the contact and the guidance of this work along
a considerable length under the welding rolier.

3. The electrical flow pass through the work 4
at the point of contact of the roller 16 with the
overlapped margins of this work on the one hand
and at the lateral polnts of rest 18! and 182 of
the work on the V-shaped support | on the other
hend. This arrangement eliminates the undue
heating of the cross area of the work between
the two lateral polnts of rest (8! and i8? and
the weld. The power amount which Is necessary
for the welding operation is thus reduced to the
minimum,

4, The mandrel 5, inserted in the work and
extendlng in the whole length thereof, performs
all operations comprising the transmission of the
pressure power on the weld, the conduction of
the welding current and the evacuation of a con-
siderable part of the heat evolved by the welding
operation. It is thus possible to weld tubes hav-
ing very small diameters, because no access 1s
necessary in the Interior of the work in view
to perform any mechanical or electrical opera-
tion.

6. The tube of austenitic steel (e. g. of stain-
less steel having 18% of chrome and 8% of nick-
el) are subject to lose thelr corrosion resisting
propertles under an undue heating. When the
method according to this invention is used for
such tubes, an injury of the metal is avoided by
the suppression of the heating of the tube in the
cross area of the tube hetween the lateral polnts
of rest 18! and 182 and the weld, and also by the
quick evacuation of the heat in the mandre] 5,
which is a good conductor.

It 15 also possible to use for the production of
the work a band of metal which is hard-ham-
mered by ¢old rolling without the risk to lose the
high mechanleal strength of the metal.

With the above-described method, it {s now
possible to weld in securing g very accurate di-
ameter and the above-mentioned advantages
very thin tubes, e. g. of steel alloys, special
chrome-nickel steel, light alloys, ete.

This method enables also to obtaln a very quick
manufacture, because the suppression of the prej-
udiclel heatlng make possible the use of welding
currents having a conslderable amperage.

The shape of the support | was shown only by
way of example.

In fact, other shapes are possible for this sup-
port. Partleularly, instead to have a V-shaped
suppott, 1t is possible to use a half-circular sup-
port (Fig. 5), the work being also in contact with
sald support by two generatrix,

In addition to the above-mentioned advan-
tages, the V-shape enables to weld, on a single
support, works having different diameters.
These works may also have an oval, rectangular
or other suitable cross-sectional shape, the shape
of the support being always such as to ensure
the contact with the work along two opposite
generatrix of the latter.

The mandre] § may he provided with a longl-
tudinal bore to enable an Intense cooling by a
current of water or other sultable fluid.
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