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My invention relates to a device for connecting
sheet metal members by a spot welding opera-
tlon and, more particularly, to a device of this
type in which the sheet metal members are firmly
clamped in positlon on a set of electrode bars
connected to one terminal of a lransformer, the
other terminal being connected to a second set
of electrode bars which are mounted in opposed
relationship to the first-mentioned set and co-
operate with a movable welding implement
brought to engagement with the work piece and
adapted to conduct the current therethrough.

In devices of this kind which were known prior
to my invention, the two se&ts of electrode bars of
different polarity are mounted in spaced relation-
ship parallel to each other. The movable welding
implement is brought to engacement with the
work piece at the spots to be welded and is then
spread apart until it engages the opposed elec-
trode bar. In this manner, the recquired welding
pressure is produced and the circuit is closed.
In order to avoid deformation of the electrode
bars under the effect of the welding pressure ex-
erted by the welding implement, each electrode
bar is mounted on a heavy steel beam capable of
withstanding such pressure and all of the steel
beams are interconnected to form a unitary rigid
welding frame.

This prior device is objectionable for several
reasons. The electrode bars to be engaged by the
welding implement interfere in many cases with
the tnsertion and the removal of the work piece
and, therefore, must be so mounted on the weld-
Ing frame as to be capable of ready removal or
disassembly. As bending stresses are set up in
the beains by the pressure exerted by the welding
implement, the keams must be made compara-
tively heavy and, therefore, constitute a large
bulk of magnetic material which causes consider-
able hysteresis losses since alternating current is
ordinarily employed for the welding operation.

The object of my invention is to avoid these
disadvantages by an improved arrangement of the
electrode bars and of the welding implement to be
used In connection therewith. Further objects
are to reduce the number and the dimension of
the beams constituting the welding frame and
to provide an improved welding device in which
the electrode bars will not interfere with the in-
sertion and the removal of the work pieces.

I achieve these and other objects of my in-
vention by superimposing the two electrode bars
of opposite polarity, a suitable insulator only be-
ing interposed therebetween, and by placing them
on & slmple carrier, for Instance on a beam of
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the welding frame in such a manner that the one
electrode bar contacting with the work piece 1is
positioned between the latter piece and the other
electrode bar engaged by the welding implement.
With this arrangement, the pressure exerted by
the welding implement does not set up any stress
in the carrier supporting the two electrode bars
and the work piece. Hence, the carrier may be
made much lighter than it was possible prior to
my invention and will cause negligible hysteresis
losses only. Also, the carrier will not intetfere
with the mounting of the work pleces.

Further objects of my invention are to provide
an improved welding implement of simple and in-
expensive design and simplified manipulation.

Still further objects of my Invention will ap-
pear from the description of a preferred em-
bodiment following hereinafter and the features
of novelty will be pointed out in the claims.

In the drawing, I have illustrated a welding
frame designed for connecting the sheet metal
components of an automobile frame by a spot
welding operation and my Improved welding im-
plement in a perspective view, partly shown in
section.

The welding frame comprises two longitudinal
beams 3 of I-cross-section interconnected by a
plurelity of transverse beams |ndicated at 3°.
This frame conforms generally with the shape of
the automobile frame composed of a plurality of
U-profiled sheet metal members i and of sub-
stantially plane sheet metal members 2. The
webs of the members | have flanges |’ which in-
timately contact with the marginal portions of the
members 2 and are to be connected therewith by
2 spot welding operation.

Each element 3, 3’ of the frame constitutes a
carrier for two superimposed electrode bars 4 and
§ which may be In form of comparatively thin
copper plates placed on the bars and which are
insulated from each other, for instance by inter-
position of a comparatlvely thin layer 6§ of any
suitable insulating material. Suitable connecting
means, such as insulated bolts or rivets (not
shown), sre provided to hold the electrode bars
4 and b firmly in position on the frame 3, 3'. The
frame and the electrode bars are so shaped that
they are in intimate contact with each other and
with the work piece I, 2 at any welding spot.
After the sheet metal work pieces | and 2 have
been placed in proper position on the electrode
bars 4, they are rigidly clamped thereto by sult-
able means, for instance by clamps each compris-
ing a yoke T pivotally connected to the frame at
32, a clamping screw 33 mounted in the free end
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of the yoke and provided with a handle 34, and
a shoe 8 of insulating material inserted between
the screw 338 and the work piece I. While I have
shown one such clamp only In the drawing, it is
to be understood that a plurality of such clamps
is provided for instance at all of the polnts in-
dicated at 35. The two electrode bars 4 and 5 are
connected with the output terminals of a trans-
former (not shown) by suitable conductors 9
and 10.

It 1s to be understood, of course, that the various
electrode bars 5 which are directly placed on the
frame 3, 8’ are either Integral with each other or
suitably interconnected by eleciric conductors.
Similarly, the electrode bars 4 are electrically
connected, preferably integral, with each other.

The welding implement is adapted to embrace
the sheet metal members I’ and 2 and the two
electrode bars 4 and § and to contact the lower
bhar § and the upper sheet metal member |’ at op-
posite points to conduct current from one bar to
the other through the sheet metal members,
whereby the same are heated to welding tem-
perature. For this purpose, any sultable weld-
ing implement may be used, However, I have
invented an improved device for this purpose
which comprises two pivotally connected supports
it and 14, opposed contact members 12 and 3
mounted thereon, a flexible electric conductor 26
connecting these contact members and means for
imparting a pivotal relative movement to the
supports 11 and 4. In operation, the contact
membear 12 is placed on the flange |" of the work
piece and the contact member (3 15 placed oh the
clectrode bar § from below, whereupon the two
contact members are pressed towards each other
to produce the required welding pressure. The
means for imparting the relative movement may
be a simple handle or may be a power-driven
mechanlsm, I prefer, however, to0 employ pneu-
matic means and a manually operable valve for
controlling it.
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In the embodiment shown In the drawing, the

two supports I and 14 are hollow sheet metal
members of U-shaped cross-section having over-
lapping flanges traversed by a pivot pin 36, The
contact members 12 and 13 mounted on the ends
of the short arms of the members 1§ and 14 are
interconnected by a flexible conductor 26, where-
as the long arms are connected by a helical
spring 36 tending to spread the contact mem-
bers 12 and 18 apart.

A cylinder 1§ is inserted in and sultably at-
tached to the upper member #4 and accommo-
dates a piston 2§ which projects from the open
lower end of the cylinder 15 and enzages a cush-
ion 37 carrled by the lower member 1. The
cylinder I5 is integral with a threaded bushing
38 which projects upwardly through a hole pro-
vided in the member 14 and carries a valve cham-
ber (6 provided with a horizonta] bore 1T and
with a number of transverse bores 20, 21 and
22. A cylindrical valve member 18 guided in the
bore 171 is provided with a knob 389, with a re-
cessed central portion 40 and with an end stud
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&1 of Insulating material. The bore 17 is closed
by a cap 42 of Insulating material In which two
terminals 28 and 29 are mounted. These two
terminals are connected by two electric conduc-
tors 30 and 31 with a relay or similar mecha-
nism (not shown) controlling the supply of elec-
trie current to the conductors 9 and 10.

A flexible bridge member 27 is connected to
the terminal 29 and adapted to be engaged by
the stud 41 to be pressed against the terminal
28 to close a circuit through the relay or the
like, wherehy current is supplied to the electrode
bars 4, 6. A helical spring 19 surrounds the
valve member 18 and tends to move it towards
the left. The bore 22 is suitably connected with
a pipe 23 leading to a source of compressed air.

After the operator has brought the welding
fmplements to proper position, he depresses the
knob 39, whereby the valve member 18 Is pushed
towards the right to a position in which the
space surrounding the recessed pertion 40 estab-
Ushes a communication between the bore 22 and
the bore 20. At the same time, the switch con-
stituted by the elements 27, 20 and 29 is closed.
The compressed alr supplied through the pipe 23
flows into the cylinder t5 and depresses the pis-
ton 26, whereby a pivota]l movement is imparted
to the members |1 and 4 so as to Armly press
the contact members 12 and 13 towards each
other. The electric current supplied to the con-
ductors 8 and 10 as a result of the closure of the
switch 27, 28 and 29 will then flow through the
bar 4, the contact member (2 contacting there-
with, the flexible conductor 26, the contact mem-
ber 13, the Jower bar 8 and the conductor 10.
Consequently, the sheet metal members [’ and
2 will be highly heated at the spot of engage-
ment with the contact member 12 and will be
firmly welded together under the pressure ex-
erted by the contact members.

‘When the welding operation is finished, the
operator releases the knob 39, whereupon the
spring 18 restores the valve member 10 to the
initial position shown in which the cylinder i5
Is connected with the exhaust conduit 21 thus
permitting the spring 38 to spread the contact
members (2, 13 apart. Then the operator ap-
plies the implement to the next spot to be
welded.

The superimposed bars 4 and § project beyond
the beam 3 or 3’ at the welding spots to present
an unobsiructed face to the contact member 13
for engagement therewith. Preferably, the beam
8, 8’ 1s recessed for this purpose, as shown at 43.

As the two electrode bars of different polarity
are supported by the same beam and as this beam
is not subjected to any stress produced by the
welding pressure, it is obvlous that the beams
of the welding frame may be made much thinner
than it was possible prior to my invention. Ow-
ing to the reduction of the mass of steel, the
hysteresls losses are minimized. The work pleces
may be put in position without requiring disas-
sembly of the electrode bars.

GERHARD HEIM.



