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(57) Abstract

A contact device for a conti-
nuous strip electrode (1) comprises a
contact member (5) having a groove-
shaped contact surface (7) and a pres-
sure member (8) arranged {o keep a
center zone of the strip depressed into
the groove, thereby submitting the
strip to a bending stress causing edge
portions of the strip on both sides of
the zone engaged by the pressure
member to be pressed against the
contact surface (7).
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A contact device for strip-shaped welding electrodss

Technical Field of the Invention

This invention relates to automatic arc welding and
more particularly to an improved contact device for supply-
ing welding current to a continuous, strip-shaped welding
electrode.

Contact devices of this kind are used, for instance,
in welding apparatus for coating or cladding a metallic
workpiece with a layer of the same or another metal by
means of strip electrodes having a width/thickness ratio
in the range between 300:1 and 10:1. A usual strip dimen-
sion is 60 x 0.5 mm. The electrodes may consist of various
steel alloys or nonferrous metals or alloys, according to
the desired composition of the layer of metal deposited.
One or more strip electrodes are fed forward from a reel
of reels by means of an advancing unit towards the welding
arc through the contact device in which the welding current
i1s transmitted to the electrode from one terminal of a
source of welding power. The other terminal of the source
of welding power is connected to the workpiece on which

the electrode metal is to be deposited.

BACKGROUND ART
Contact devices for strip electrodes are shouwn and

described in, for instance, the U.S. patents Nos.
3,936,654 (Cannata), and 3,271,554 (Johnson). In the
device shown in the Cannata patent, the electrode strip
is pushed through a pair of spring-pressed contact jauws
by a pair of advancing rolls having annular projections
imparting longitudinal undulations to the strip. In the
devices ‘'shown in the Johnson patent, the electrode strip
is pushed by a cylindrical advancing roll trhough a gap
between a contact member and a pressure member actusted

by a spring mechanism.

DISCLOSURE OF THE INVENTION

The invention provides an improved contact device for

a continuous, strip-shaped welding electrode comprising a
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contact member having a contact surface for slidingly
engaging one side of the moving electrode strip, and a
pressure member arranged slidingly to engage the other
side of the electrode strip for providing the contact
pressure required between the electrode strip and the
contact member. The improvement according to the inven-
tion resides therein that said contact surface consti-
tutes a shallow groove arranged to be traversed longitu-
dinally by the electrode strip and that said pressure
member is arranged to engagé the strip at a zone inter-
mediate edge zones of the strip to depress said inter-
mediate zone into the groove and thereby to cause said
edge zones to engage the groove under the action of the
bending stress caused by the depression of said inter-
mediate zone. The term "shallouw" should be understood
to indicate that the depth of the groove must not bes so
large as to allow a permanent (plastic) deformation of the
strip depressed therein.

The new features above specified result in that the
electrode strip itself serves as a spring member providing
the required contact pressure between the strip and the
contact member. Another advantage is that the inclined
walls of the groove provide a lateral quiding action upon
the strip,

Other objects and advantages of the invention will
be apparent from the following description of embodiments
of the invention with reference to the accompanying

drawings.

BRIEF DESCRIPTION QOF THE DRAWINGS
Fig. 1 is a (someuwhat-schematical) side view of a

welding head for a strip electrode.

Fig. 2 is a vertical section taken along II-II of
Fig. 1.

Fig. 3 is a horizontal section taken along III-III
of Fig. 1.

Fig. 4 is a side view of a contact member forming
osart of the welding head of Fig. 1.
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Fig. 5 is a side view of a modified form of the
cantact member.

Fig. 6 is a vertical section taken along VI-VI of
Fig. 5.

Fig. 7 is a view from one end of a modified form of
the cantact device.

Fig. 8 is a vertical section of a welding head for
two strip electrodes,

Fig. 9 is a horizontal section taken on IX-IX of
Fig. 8. |

Fig. 10 is an end view of a modified form of the
contact device of Figs. 8 - 9,

Fig. 11 shows, in transversal section, one form of
the pressure member of the contact device of the inven-
tion.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMEITS

The welding head represented in Figs., 1 to ¢4 comprises
a2 strip advarncing unit and a contact dsvice. The advancing
unit is shown schematically only as a pair of cylindrical
rolls 2, 3 gripping the electrode strip 1 to push the strip
through the contact device 4. As usual, at lezst one of
the rolls 2, 3 has to be driven by a motor through suit-
gble drive mechanism. The advancing unit as well as the
contact device are assumed to be supparted by 2 welder
frame not shouwn.

The contact device 4 is provided with a contact member
5 which may, for instance, consist of copper or a wear-
resistant copper alloy. A screuw clzmp 6 serves to connect
the contact member to a welding current conduczor connected
Lo one terminal of a source of weldinz pouwer the other ter-
minal of which is connected to a workpiece. The side of
the contact member S facing the strip 1 is provided with
g contact surface having the form of a shallow, trans-
versally curved groove 7. A pressure member 8 is rigidly
zttached to the contact member 5 by means of an electric-
ally insulating cross-piece 9 and = pair of screuws 10.

“he pressure member 8 consists of a straight bar extending
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along the centre linerof the contact surface. The edge
of the bar facing the contact surface is rounded with a
radius of curvature less than the one of the contact
surface and is separated from the contact surface by'a
space slightly exceeding the thickness of the strip 1.
The bar 8, or at least its edge portion engaging the
strip 1, preferably consists of wear-resistant material.
As the bar 8 is electrically insulated from the contact
member 5 and the strip 1 and, consequently, substantially
no current will flow from the bar 8 to the strip, no
electric erosion (spark erosion) of the bar can occur
along its line of engagement with the strip 1.

To facilitate the transition of the strip from the
plane shape emerging from between the rolls 2, 3 to the
transversally curved shape imparted to the strip by the
contact device 4, the end of the contact member 5 adja-
cent to the rolls 2, 3 is bevelled a2t 11 to provide zn
inclined surface by which the edge portions of the strip
are gradually bent out of the plane shape (to the right
in Fig. 2) while the middle portion of the strip is re-
tained by the bar 8 in a position close to the central
portion of the groove-shaped contact surface 7. The
pressure required to be exerted upon the edge zones of
the strip at both sides of the bar 8 in order to retain
the strip in its bent state maintains a firm engegement
between said edge zones and the contact surface and
this ensures the trouble-free passage of the welding
current from the contact member to the strip.

In the contact device of Fig. 1, the ratic length/

~width of the groove of the contact member is about 1.6.

As a rule, said ratioc should not be less than unity.

As the "stick-cut", that is, the length of the
electrode between the lower edge of the contact member
and the arc, is usually comparatively smzll, this portion
of the electrode will retain a transversally curved shape.
The increased stiffness imparted thereby to the stick-out
part of the electirode is useful when the electrocde is

used for submerged-arc welding, as it improves the =atility
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of the electrode to plow through the layer of uwelding
flux on the workpiece.
As shoun in Figs. 1 to 3, the contact member is

provided with a V-shaped groove 12 extending transversely

of the contact surface 7,each of the parts of the UV ex-

tending from the centre of the contact surface 7 to the
edge of the contact member 5. The groove 12 allouws the
escape of particles, for instance flux powder grains,
which may have been caught betuween the strip 1 and the
contact surface 7. The particles thus entering the
groove 12 will slide along the groove and drop out at
the edge of the contact member. ,

The welding head of Figs. 1 to 4 can also be used
for operating two superimposed strip electrodes instead
of the single electrode 1 shown.

The modified contact member 15 shown in Figs. 5 and
6 is provided with a slot 13 extending transversely of
the contact surface 14. The slot is slightly inclined
downwards from its aperture in the contact surface to-
allow entering particles to slide towards the backside’
16. of the contact member and drop out.

In the embodiments of Figs., 1 - 4 and 5 - 6, the
contact member may, if desired, be provided with two or
more grooves 12 and slots 13, respectively, arranged
behind each other.

Instead of a single pressure member, two laterally
spaced pressure members 17a, 17b may be provided, as
shown in Fig. 7. This arrangement is sometimes useful,
for instance when very wide strips are used.

The welding head of Figs. 8 - 9 is provided with a
wire advancing mechanism with a pair of advancing rolls
20, 21 common to two strip electrodes 18, 19. The strips
are pushed into a contact device 22 having a contact
memoer 23 common to both strips and provided with a
grocve-shaped contact surface 24, 25 for each of the
strips. CEach of said contact surfaces cooperates with
a ber-shaped pressure member 26, 27, respectively,

similar to the pressure member 8 of Figs. 1 - 3. 3oth
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of the contact surfaces are provided with a transversal
groove 28, 29 similar to the groove 12 of Figs. 1, 2 and
4.

The contact device of Figs. 8 - 9 does not have to
be combined with an advancing mechanism common to both of
thevstrips. It is equally possible to advance the strips
by means of individual pairs of advancing rolls which may,
for instance, be operated at different advancing rates
to provide different rates of fusion for two electrodes
having different compositions.

The modified contact device shown in Fig. 10 has a
contact member consisting of two halves 30, 31 separated
by a longitudinal gap 32 and connected by a yoke 33, This
arrangement allows the strip electrodes to be advanced
very close to each other.

Fig. 11 shows (in section) a pressure member having
a wear-resistant edge portion 34 consisting, for instance,
of hardened steel or sintered carbide or sintered alumina.

In the contact device according to the invention,
the contact surfacé, or at least the zones of the same
destined to engage the edge zones of the strip, should be
curved in order to provide a favourable distribution of
the contact pressure. As a rule, a cylindrical surface
will be suitable. Faor example, a contact member the con-
tact surface of which forms a segment of a cylinder having
the radius 125 mm operates satisfactorily with an austeni-
tic stainless steel strip of the dimensions &0 x 0.5 mm.
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Claims

1. A contact device for a continuous, strip-shaped
welding electrode comprising a contact member having a
contact surface for slidingly engaging one side of the
moving strip, and a pressure member arranged slidingly

to engage the other side of the strip for providing the
contact pressure required between the strip and the
contact member, characterized in that said contact sur-
face constitutes a shallow groove arranged to be traversed
longitudinally by the strip, and in that said pressure
member is arranged to engage the strip at a zone inter-
mediate edge zones of the strip to depress said inter-
meciate zone into the groove and thereby to cause said
edge zones to engage the contact surface under the action
of the bending stress caused by the depression of said

ilntermediate zone.

2. A contact device as claimed in Claim 1, characterized
in that said groove has a length at least equal to its
width.

3. A contact device as claimed in Claim 1, characterized
in that the pressure member is a straight bar zligned

with said groove.

4. A contact device as claimed in Claim 1, in which the

pressure member is rigidly attached to the contact member.

5. A contact member as claimed in Claim 1, in which the
pressure member is electrically insulated from the contact

member.

6. A contact member as claimed in Claim 3 characterized
in that the bar is arranged to engage the strip with a

narrow edge only.

7. A contact device as claimed in Claim 3, in which the
edge of the bar engaging the sirip is transversally rounded
with a radius of curvature less than the one of the under-

lying portion of the contact surface.
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8. A contact device as claimed in Claim 1 for two strip
electrodes advanced parallelly to each other,
characterized in that the contact member is provided with
a pair of contact faces facing away from each other and
in that a pressure member is provided for each of said

contact faces.

9. A contact device as claimed in Claim 1 characterized
by at least one channel extending transversally across
the contact surface to allow the escape of particles
caught between the electrode strip and the contact sur-

face.

10. A contact device as claimed in Claim 9 in which
said channel is a groove inclined obliquely forwards to-

wards an open end at one edge of the contact member.

11. A contact device as claimed in Claim 9 in which

said channel is a slot extending through said contact

~member from its contact surface to the other side of the

contact member.
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