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ALIEN PROPERTY CUSTODIAN

WELDING ROD, AND IN PARTICULAR ELEC-
TRODE FOR ELECTRIC ARC WELDING

Camille Cito, Uccle-Brussels, Belgium; vested in
the Alien Property Custodian

Applicatlon filed Februsry 7, 1941

The present invention relates to a welding rod
and In particular to an electric arc welding elec-
trode having additlons arranged between a num-
ber of metallic elements running parallel to the
axis of the rod.

Welding electrodes of this kind are known
which are made up of wires obtained by rolling
and by drawing and twisted together, the spaces
between the wires belng fllled with addition sub-
stances.

These rods have the disadvantage that they are
expensive to manufacture hecause the elemen-
tary wires of which they are made have had to
be manufactured by rolling and drawing and the
smaller they are, the more expensive they are,
Moreover, these wires contain numerous small gas
pockets which, when the end of the rod is heat-
ed, explode and, consequently, cause a violent
projection of the surrounding metal. Finally,
the addition substances are In contact with each
other. Therefore, they can deterforate when the
rods are stored.

Welding rods of the above-mentioned kind are
also known which are made up by ageglomerating
long metal fibres of small cross section which ex-
tend approximately parallel to the axis of the
rod, additlon suhstances heing arranged between
the flbres.

These rods do not have the disadvantage of
having a large nurnber of gas pockets between
the fibres of which they are made up, but their
electrical conductivity, although quite satisfac-
tory, Is not as perfect as that of a rod made up
of elements which extend without discontinuity
from one end of the rod to the other. Further-
more, the addition substances which are arranged
between the fibres can react on each other when
the rods are stored.

One object of the Invention is to provide a
welding rod in which these disadvantages are not
present.

To this end, in the rod in accordance with the
invention, the above-mentioned additions are ar-
ranged in channels which are Isolated from each
other and are bounded by the faces of the folds
of & thin strip,

Preferably, these channels are also isolated
from the outside. The isolation can he assured
by a fuld-tight sheath which may advantageous-
1y, contain substances which contribute to the
production of a good deposited metal. It can
also be ensured by welding to each other at the
periphery the faces of the formed folds.

The use of a thin strip has the advantage of
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considerably reducing the thickness of the walls
of any gas pockets which it may contain.

Consequently, these pockets can explode at a
lower pressure and they only glve rise to a mild
projection of metal. The use of thin wires hav-
Ing a diameter near that of the thickness of the
strip used in accordance with the Invention would
not be possible in practice because of the high
manufacturing cost of such wires. Moreover, the
rods formed by such wires would be too flexible
to be used normally for welding operations.

In one useful embodiment, the addition sub-
stances are maintalned in s dry condition by be-
Ing squeezed between the faces of the formed
folds of the strip.

The sirip from which the welding In aecord-
ance with the Inventlon Is formed, is preferably
& thin strip which has been cut out by means of
tools from metal blanks of fairly great thick-
ness relatively to the thickness of the strip to be
obtained. In this case, the cutting cut causes
a large number of small pockets which may exist
In the blank from which the strip is made to be
opened.

Anogther object of the Invention is the method
of manufacturing of & welding rod and in par-
tlcular of an electrode for electric arc welding.

In the method In accordance with the inven-
tion, a strip Is folded longitudineally, addition sub-
stances are Introduced between the faces of the
formed folds, and the addition substances are
held in place by tightening these faces agalnst
each other,

In order to ensure the precisely exdetl quantity
of addition substances where these are in the
form of powder or of other small particles, the
folds are gauged before the additions are intro-
duced into them and the helght of the layer of
additions between the faces or the formed folds
1s adjusted before the substances are squeezed be-
tween these facts.

Other features and details of the invention will
become apparent in the course of the description
of the drawings attached to the present specifi-
cation and which show diagrammatically and
merely by way of example two installations for
making a welding rod in accordance with the in-
vention and the changes In cross-section of this
rod which take place during the different phases
of the method In accordance with the invention.

Flgure 1 Is an elevation of one of these Instal-
lations,

Figure 2 is a plan view of the installation shown
in Pigure 1,
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Figure 3 is a section on the line III—IIT in Fig-
urges 1 and 2, drawn to & larger scale,

Figure 4 is & vertical section taken on the line
IV—IV In Figures 1 and 2,

Figures 5 and 6 are dlagrammatic representa-
tions of the cross-section of a welding rod at two
phases of a variant of the process which is used
with the Installation shown In Figures 1 to 4.

Figure 7 is an elevation of a second installa-
tion for making a welding rod In accordance with
the Invention,

Figure 8 is a plan of the installation shown In
Flgure 7,

Figure 9 is a dlagrammatic representation of
the changes in the cross-section of & welding rod
which take place at different phases of the proc-
ess used with the installation of Flgures 7 and 8.

The same references have been used In the
various flgures to denote similar elements,

The installation in Pigures 1 to 4 comprises
a cylindrical plece 2 which turns in the direction
of the arrow X in front of a tool 3 which ad-
vances radially in the direction of the arrow Y
towards the axis of the piece 2 as and when a
thin strip 4 is unwound from the latter.

This thin strip is roiled hot between rolling
cylinders § so us to restore to it the elasticity
which it may have lost while being cut out. The
heating of the strip hefore it is roiled is effected,

for example, by means of a Joule effect due to .

the fact that the strip, after being cut out, passes
between roliers 6§ connected by means of contact
members T to one of the terminals § of & source
of current, the other terminal 8 of which is con-

nected through contact members (0 to the rolling .

cylinders 8. Between the rollers 8 and the cylin-
ders 5, the strip passes through a hot chest 1!
the object of which is to prevent its cooling,

After its passage between the rolllng cylinders
§, the strip is folded longitudinally. To this end,
it passes successively through pairs of shaplng
rollers designated 12, 13, {4, 15, and 16. The
shaping rollers are provided with grooves of gen-
erally triangular shape. The face of the grooves
in the different peirs all have the same width,
but the angle which these faces make with each
other varles from one pair of rollers to the next,

As can be readily seen from an inspection of
Figure 2, the triangular grooves decrease In width
as the distance of the rollers to which they belong
from the point at which the folding of the strip
starts, Increases. The depth of the grooves ob-
viously varies Inversely prcportionally to their
wldth as the two faces of the grooves of all the
shaping rollers have the same width,

By means of this special method of folding
the strip, folds of constant length are obtained,
and transverse drawing of the metal 1s avolded
50 that there is no danger of its being torm dur-
ing the folding, even when the folding 1s carried
out cold. When the foldlng Is carrled out in
this manner, it 1s even possible with certain strips
to dispense with the rolling of the strip after it
has been cut out.

After 1t has left the last pair of shaping rollers
15, the folded strip passes through a die IT (Plg-
ures 1 to 3) comprising two parts tTe and 17b
between which the folding 1s gauged. When it
feaves this dle, the folded strip enters a casing
18, the top 19 (Flgure 1) of which 15 assumed
in Flgure 2 to be removed and the side face 28
(Figure 2} of which is assumed in Flgure 1 to
be removed.

The various operations which are carried out is
this casing are effected out of contact with the
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air and moisture. To this end, dry nltrogen can,
for example, be introduced through an ¢pening
21 sltuated at one of the ends of this casing, this
nitrogen escaping through an opening 22 situ-
ated at the opposite end.

In the casing 18, there is a vessel 23 contain-
ing, for example, powdered ferro-chromium.
The folded strip passes through this vessel. The
ferro-chromium powder is Introduced bhetween
the faces of the formed folds and the quantity of
powder contalned In each fold 1s regulated with
precision by the height of the layer in each fold.
This height is determined by the position of a
comb 24 the teeth of which project between the
faces formed by the folding and the level of
which 1s adjustable. To this end, this comb Is
provided with a rack 25 meshing with a pinion
28 which can be turned from the outside of the
casing 18 by means of a crank 27.

In order to facilitate the descent of the addi-
tion substances into the receptacle 23, provision
is made for agitating these substances In the
receptacle by subjecting the latter to vibrations
created by an electromagnet 8T (Flgures 1 to 4)
fed from a source of alternating current 36 hav-
ing an industrial frequency. 'The vessel 23 is also
subjected to the action of a returning spring 39,

The descent of the added substances into the
vessel 23 is also facilitated by the downwardly
flaring shape of the part of this vessel which lles
above the folded strip.

Addition substances can also be introduced into
the channels formed by the faces of the folds
at the lower part of the folded strip. These sub-
stances can be pressed Iin any desired manner
between the faces of the folds, for eXxample by
means of rollers.

In Figures 1 and 2 there Is shown a roller 28
(Fijgure 1) which forces a nickel wire 29 coming
from a spool 30 between two of the faces of the
folds into the lower part of the folded strip,

After the various additions have been Intro-
duced between the faces of the folds of the strip,
these faces are approached by causing the strip
to pass between two rollers 31 the axis of which
is at right angles to the mean plane of the folded
strip. The passage of the strip between the roll-
ers 31 has the effect of tightening the addition
substances strongly between these faces.

Where powder Is introduced only into the chan-
nels formed by the faces of the folds in the
upper part of the folded strip, the folding can
be advantageously effected in such a way that
the plane passing through the free edges of the
external face of the external folds does not meet
any of the other faces of the folds. In this way,
as 1s shown diagrammatically in Figure 5, folds
are formed the free edges 46 and 4| of the ex-
ternal faces of which are above the other faces
of the folds. Affter various additions have been
introduced, these edges are brought near to each
other as indicated in Figure 6 so as to prevent
the powder from escaping between the folded
faces. The strip treated in this manner is then
passed between the rollers 31 which, as indicated
above, has the effect of tightening the faces of
the folds on to each other.

‘The mass which is obtained at exit from the
rollers 81 is rolled hot hetween the rolling cylin-
ders 32 the profile of which corresponds to that
of the desired electrode. The axis of these cyl-
inders Is at right angles to the plane of the faces
In contact, The heating of the mass which 1s to
be rolled hot is effected, for example, electrically
by the Joule effect hetween the rollers 31 and
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the rolling cylinders 832. The rollers 31 are con-
nected by means of contact members 33 to one
of the terminals 34 of a source of current, the
other terminal 35 of which 1s connected by means
of contact members 36 to the rolling cylinders 32,

By having been passed hot through the rolling
cylinders §2, the external parts of the folds gre
welded to each other and insulate the addition
substances from the outside. These addition sub-
stances are maintained properly in place although
at no time have they been in the form of a paste.
Thelr incorporation in the electrode can be ef-
fected completely dry. The electrode which is
thus obtalned can leave the casing (0 through
the opening 21 without there being any possi-
bility of reaction between the various addition
substances or between the latter and the outside.
It 1s therefore possible to use as additions, sub-
stances which are hygroscopic or paris which are
liable to oxidation.

In the electrode obtained in this manner, the
additions are excellently distributed over the
whole mass. The electrode contains very little
occluded gas and therefore 1t glves rise to fewer
projections during the welding than in the casc
of solid electrodes. The proper distribution of
the additions throughout the mass allows alloys
containing a high proportion of various metals to
be obtalned,

Furthermore, it is easy to ensure that the pre-
cisely exact quantity of the additions will be pro-
vided by the gauging of the folds of the strip and
by regulating the helght of the powder between
the faces of the folds.

It 1s even possible to make quite easily an elec-
trode in which the quantity of the additions
varies from one cross section to another. For
that purpose, it 15 only necessary to cause the
helght of the comb 24 to vary during the pas-
sage of the folded strip through the vessel 28.

An electrode of this kind 1s useful when, for
example, a metal object having g given composi-
tlon has to be covered with a layer of metal or of
an alloy having a different composition. In this
case, it may be advantageous to start the deposi-
tion of this layer by means of an electrode the
composition of which Is near that of the part to
be covered and to continue the deposition by
means of a metal the composition of which is
more and more nearly that which one wishes to
obtain at the outside of the covering layer.

It is also possible to make a welding rod In
accordance with the Invention by folding the strip
in a different way from that Indicated above.
Thus, in the installation shown in Figures 7 and
8, which comprises a number of parts identical
with corresponding parts of the installation of
Figures 1 to 4, the strip 4, when 1t leaves the roll-
ing cylinders B, is folded longitudinally in such
a way that its cross section, after having passed
through the shape Indicated at b in Figure 9, is
made U-shaped as shown at ¢.

To this end, it passes successively between shap-
ing rollers 42 and 62. The upper roliers have
projections 43 and 53 respectively of trapezoidal
and rectangular shape, while grooves 44 and b4
which have corresponding shapes are formed In
the lower rollers,
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The strip then enters the casing 18, the top {8
{Figure 7) of which has been assumed to have
been removed in Figure 8, and the gide face 20
(Figure 8) of which has been assumed to have
been removed in Figure 7.

In the casing 18, there is a vessel 2§ contain-
ing powder and identical with that of Figures 1,
2 and 4. The powder fills the bottom of the
channel formed by the U-shaped strip and the
height of the powder 45 (Figure 9) 1s determined
by the position of a lath 46 the position of which
is adjustable like that of the comb 24.

The strip then passes between the rollers 471.
The lower roller Is smooth and a groove 48 of
trapezoldal cross section is formed in the upper
roller.

The cross sectlon of the strip then takes up
the shape shown at € in Figure 9, then that
shown at f when it leaves the plain rollers 48,
then brought against the strip which is rolled to
A nickel wire 29 coming from the spool 30 is
then brought against the strip which is rolled to
angle shape (see g Figure 9) by grooved rollers
650 and 61 which force the wire 29 into the apex
of the angle, The two legs of the angle are then
brought into contact with each other by causing
the strip to pass between the rollers 31 which
have a vertical axis,

The manufacture of the electrode 1s then fin-
Ished off in the same manner as In the case of
the installation of Figures 1 to 4.

To insulate from the outslde, the addition sub-
stances which are between the faces of the folds,
it i1s not necessary that these faces should be
welded at the periphery. For example, the elec-
trode obtained by tightening the addition sub-
stances dry within the folds can be covered with
a fluld-tight sheath formed of varnish. Ozxida-
tion of the electrode is thus avolded. Again,
when an iron strip 1s used, it can be annealed
in such a way that it passes through the blue
Zone. In this way, as oxidation can no more
occur, the varnish can be dispensed with. A
fluld-tight sheath can also be used which con-
talns substances which contribute to the produc-
tion of a good deposited metal. Among these
substances can be mentioned net only those which
form part of the composition of the deposited
welding metal, but also those, which in the case
of an arc welding electrode, serve to direct the
arc. The fluld-tight sheath In question can also
contaln substances which are electrical insulators
and which prevent the formation of shott circults
when the electrode comes into contact with the
part to be welded at a point other than lts ex-
tremity from which the arc s to spring.

The pulverised substance which s added to the
strip need not necessarily be metallic, Moreover,
instead of powder, substances In the form of
fibres, chips, etc., can be added.

Other means could, of course, he used instead
of an electro-magnet fed with alternating cur-
rent for vibrating the vessel 2§. The additions
contained in the vessel 23 could also be agltated
otherwise than by vibrating the vessel. In par-
ticular, an agitator could be arranged within the
mass of additions contained in the vessel] 23.

CAMILLE CITO,




