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It is known that resistance weldlng machines,
in particular spot welding machines for light
metals, carry considerable currents in the second-
ary circuit of the welding transformer. It has
been noted, in particular in the case of light
metal welding, that by thcse heavy currents
harmful electro-dynamic forces are generated
with the result that the electrodes are lifted off
the work parts, though often only to a slight
degree, and that at any rate the contacting pres-
sure of the electrodes is reduced suficient to
rapidly impair the electrode area and the work
parts area In consequence of the development
of too intense heat of the welding current, caused
by increased contact resistance. This not only
endangers the corrosion-resisting quality of the
welding, but also necessitates frequent replacing
of the electrodes, considerably reducing the cp-
erating speed thereby. It has heen endeavored
to counteract such harmful forces by employing
elastic means, but satisfactory results could not
be obtained thereby. It hasfurther been tried to
avoid such disadvantages by making use of exces-
sively strong contact pressures. This showed,
however, that strong contact pressures entalled
an extraordinary increase of the current Inten-
sity, which also had a disadvantageous effect in-
asmuch as the lfting off forces also showed an
increase, The lifting off effect is of course di-

minished by the high pressure, but cannot be :

ellminated thereby. It is quite immaterial in
this connectlon, whether the pressure s caused
by a spring or any other pressing agent. The
electro-dynamic force will continue to act, re-
sulting In a lesser or greater acceleration of the
electrode compound. These disadvantages are
eliminated by the present Invention.

The Invention refers to a method for electrical
reslstance welding, characterized by the fact that
for the neutralization of the electro-magnetic
current forces, occurring in the secondary circuit
of the welding transformer and causing the Uft-
ing off of the electrodes from the work parts,
there are simuitaneously generated additional
electro-magnetic forces acting in the direction of
the electrode pressure, compensating or overcom-
pensating the lifting off forces. The additional
electro-dynamlc forces are advantageously gen-
erated by the secondary current of the welding
transformer itself. But the additional electro-
dynamlic forces may also be generated by the
primary current of the weldlng transformer or
the source of the welding current. If the elec-
tro-dynamic forces are to he generated by the
secondary current itself, the electrodes are ad-
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vantageously arranged in such a manner that
the electro-dynamic forces occurring In welding
will press the electrodes to the work parts. In
that case the elastic electrode holders, with ref-
erence to the secondary current loop, are pref-
erably arranged obliquely toward the inside.
With double-spot welding the electrode holders
are also arranged obliquely toward the inside,
and slidably supported at their free ends. In the
case of single-spot welding an advantageous ar-
rangement will also consist of connecting one of
the electrodes with the movable part of an elec-
tro-magnet which might be fed by the current
source of the welding transformer.

In the drawing the inventlon is represeiated
by three modes of construction showing by

Flgures 1 and 2 the distribution of the electro-
dynamlic forces with known welding devices for
single-spot and double-spoet welding,

Figure 3 a single-spot welding device with com-
pensatlon of the electro-dynamic forces In the
secondary clrcuit of the welding transformer ac-
cording fo the invention,

Flgure 4 a double-spot welding device with com-
pensation arrangement according to the inven-
tlon and

Figure § a further single-spot welding device
with compensatlon arrangement according to the
invention.

With the known single-spot welding device ac-
cording to Figure 1, where tlie electrodes are con-
tacted by the pressure P, ihe electro-dynamic
forces 1, 2, 3, 4, causing the lifting off of the
electrode from the work parts 5, § and pressing
them toward the cutslde, are indieated by ar-
rows.

In Figure 2 are shown in a known double-spot
welding device the electro-dynamic forces 1, 8, 9,
effecting the lifting off of the welding electrodes,
contaeted by the pressure P, from the work parts
5, 6.

Figure 3 represenis a single-spot welding de-
vice in which the additional electro-dynamic
forces 10, Il are generated by the secondary cur-
rent of the welding transformer itself, said forces
counteracting the lifting off forces 12, 13 and
increasing the welding pressure P at the moment
o Lke current impulse. The electrodes in this
case are arranged in such a manner that the
electro-dynamic forces, occurring in the welding
operation, press the electrodes to the work parts
9, 6, this being effected, for example, by having
the elastic electrode holders 14, 15, referring
to the secondary current loop, arranged obliquely
toward the Inside,
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Figure 4 represents a double-spot welding de-
vice where the addltional electro-dynamic forces
16, IT are also generated by the secondary cur-
rent of the welding transformcr jtself, sald forces
counteracting the lifting off forces I8 and in-
creasing the welding pressure at the moment of
the current impulse. The electrode holders 18,
20 in this case are arranged obliguely toward the
Inslde and with their free ends 21, 22 are slidably
supported, for example, by means of the plung-
ers 23, 24 in such a manner that the electro-
dynamic forces 16, 17 press the electrodes to the
work parts 5, 6. The electrodes and the elec-
trode holders are in this Instance preferably de-
signed as small as possible. The movement of
the electrode holders 19, 20 toward the inside
is checked by stops 28, 26, offering but slight fric-
tional resistance. When moving toward the out-
side they may rotate around a pin of the com-
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pressed air plunger sgliding in the compressed
air cylinders 21, 28, the contacting pressure be-
ing generated by the sald compressed air plunger.
Hence, they may yield to the actlon of the elec-
tro-dynamic forces and firmly press upon the
work parts.

Figure 5 represents a further single-spot weld-
ing device with compensation of the lifting off
forces. Upon the upper electrode holder 29 acts,
in addition to the compressed air plunger, an
electro-magnet, for example, with movable iron
core 31 and rigid coil 82, whose excitation may
originate from the welding current source dur-
ing the time of flow of the welding current, The
coll 82 of the clectro-magnet i5 fed by way of
the leads 33, 34. With this device it will be pos-
sible to compensate or overcompensate the lift-
ing off forces.

GERHARD HAGEDORN.



