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To all whom it may concern:

Be it known that we, IIERMANN LEMP, a
resident of Lynn,in the county of Essex, and
WALTER S. MooDY, a resident of Chelsea, in

5 the county of Suffolk, State of Massachusetts,

citizens of the United States, have invented

a certain new and useful Process of Electric
Metal-Working, of which the following is a
specification.

1o Our invention relates to metal working op-
erations wherein electricity is employed as
the means for heating the work to the desired
temperature, and has special reference to
that class of work wherein the piece or pieces

15 to be operated upon by being included in an

electric circuit are of different sizes or mate-

rial or wherein a single piece is acted upon
and is of different size or conductivity at op-
posite ends or portions.

Our invention is designed especially with
reference to the electric welding of metal
pieces end to end wherein one piece is of
greater gize or conductivity than the other,
and the object is to provide a means for ad-
25 justing or determining the flow of currentin

the two pieces so that they shall heat at the
proper rate.

Our invention consists essentially in in-
cluding the two pieces to be welded in a cir-

30 cuitbetween the terminals of adivided source
of electric energy and connecting the work
between the terminals with an intermediate
point of the divided source or sources and ad-
justing the relative potential of the twosides

35 or portions of thesource aceording to the con-
ductivity of the pieces to be joined.

Our invention consists further in a con-
struction of electric metal working apparatus
adapted to be used in carrying out our in-

40 vention and more particularly to a construe-

tion wherein the source of heating currents

is a transformer the secondary of which con-
sists of a body of metal of large mass or eross
section.

In the accompanying drawings Figure 1 we
have shown in side elevation a form of appa-
ratus embodying our novel construction of
apparatus, and suitable for use in practicing
the method or process of welding herein
so claimed. Tig.2,representsthe secondary bar

20

45

or conductor stripped of its appurtenances,
and Fig. 3, represents a cross section of the
entire apparatus takenonthe planeindicated
by line 3, 3, in Fig. 2.

A, A/, indicate respectively the terminals 55
of a source orsources of electric energy adapt-
ed to supply current which will flow from one
to the other of said terminals. These termi-
nals or electrodes are provided with suitable
means for holding the work to be operated
upon and are arranged in line with one an-
other, as indicated, and have means whereby
either or both may be moved in the line join-
ing them so as to subject the work held be-
tween them to end pressure. 65

The secondary bar or condactor as more
clearly shown in Figs. 2 and 3, is formed of
three vertical portions joined at their lower
ends and bearing at their upper ends the ter-
minals A, A’and W. Rectangularopenings
C, ¢/, are provided for the reception of the
usual iron cores 15, and about these openings
are formed recesses or channels D, D, for the
reception of the primary coils 12,13. The
cores are generally formed of plates of sheet 75
iron cut and put together in any convenient
manner. The manner of constructing and
applying the coils and cores may be varied
without departing from our invention. Upon
the terminals A, A’, are mounted in any suit-
able manner the necessary work holders. In
the present instance said holders are shown
as formed of blocks mounted in a dove-tail-
slide and carrying the common form of screw
and lever clamp. At the terminal W, a simi- 83
lar work-holder may be mounted butin the
presentinstance we have shown said terminal
provided with the adjustable contacts L, L.
This terminal W, stands as a terminal com-
mon to the two secondaries, whose other ter-
minals are, respectively, A/, A’

We have herein shown the work holding
devices as consisting of snitable clamps adapt-
ed to hold two pieces 23, 24, which are to be
welded together and are both provided with g5
means for moving the work holder or the
work which is in connection with the termi-
nals A, A’,s0 as tosubject it to the end press-
ure requisite in the welding or other opera-
tion. Thedevices for these purposes may be 100
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varied indefinitely without departing from
our invention and would necessarily be modi-
fied according to the particular welding work
tobedone. Though we have shown the hold-
ers as having pieces 23, 24, to be joined to-
gether end to end by a butt welding process,
we do not limit ourselves to that class of work
and as will hereinafter appear the apparatus
might be used in the same way if the work
consisted of a continuous piece of metal
placed between the holders to be heated by
the current and of greater cross section at
one end than at the other.

The electrode W, is connected to an inter-
mediate point of the source or sources of elec-

_tric energy whose extreme opposite poles are

connected to the terminals A, A’. Thisinter-
mediate terminal or a projection from it car-
ries one or more contact pieces I, L, which
may bemoved and placed in electrical connec-
tion with the pieces to be welded, as shown.
‘When oneofsaid piecesislargerthan the other

connection is made with such larger piece by-

means of the contact connected to the terminal
W, s0 as to bring such larger piece in connec-
tion with-an intermediate point or point of
division of the source and thé potential is
increased on that side of the divided source
or sources which is joined immediately to the
larger piece, as to terminal A, thus causing
the eurrent to flow in part from or to the
point of division of the.source throngh the
work connected thereto or from the work to
the point of division; on well known prineci-
ples, so that the larger piece will be heated
not only by the current which passes across
from one extreme pole of the source or sources
A, to the other extreme pole A’, but also by
the current passing to or from the point of

division of the source, while the other piece:

or portion of the work connected to the ter-
minal A’, will be heated only by that part of
the current which passes from one terminal
A, to the other A’,

The adjustment of the relative potential of
the two sides of the source at opposite sides
of the point of division may be done in any
desired way without departing from our in-
vention. v

In the present case we have shown the
source of energy as consisting of the second-
ary bar 8, of a transformer the two opposite
electrie polesor terminals of which secondary
consist of the terminals A, A’, while the mass
of metal W, is an intermediate pole or projec-
tion from the metal bar or secondary circuit.
Toadjust therelativepotential of thetwosides
of the source thus provided we preferably
apply upon the bar, at eachside of the inter-
mediate pole or terminal, two primary coils
and iron cores as indicated, inducing coils or
primaries and iron cores being indicated at
12, 1, the same being applied to said bar or
conductor S, in any proper mannerto induce
secondary currents in the said conductor in
the same direction which currents will flow

515,778

in series from one terminal A, through the
work to the other A’, and then through the
bar S, as a pole to terminal A. 1If, hov.vever,
a greater current is flowing in the primary
13, than in the primary 12, there will not only
be a current through the bar §, from end to
end and across from A, to A’, through the
work, but there will be a current from A’,
through the right hand portion of barS,to W,
and from W,to A’, through the correspond-
ing portion of the work. If the heavier cur-
rent be through primary 12, then a division
of the current will be from W,through the
left hand portion of bar S, to A, and through
the corresponding portion of the work to W.

The primary circuits may be supplied with
alternating currents from any source desired
and to vary the relative potential of the fiwo
sides of thesecondary, we provide, preferabl_y,
means for regulating the flow of current in
each primary, such as indicated at I. The
regulating deviee may be of any desired char-
acter known in the art. By increasing the
relative flow of current in .the two primary
conductors by the regulating apparatus.a
greater orless amount of current may be made

to flow through the intermediate pole W, and-

complete its eireuit on which ever side of the
secondary is given the higher potential.

It will be obvious that our invention might
be employed in the same way when the pieces
of material are the same in size but have dif-
ferent specific conduectivities owing to the dif-
ference in the nature of the material.

Our invention could be employed also. in
regulating the relative heating of the two ends
of acontinuouspiece of metal placed between
the electrodes A, A’, and larger at one end
than at the other. ’ :

Our invention might be so used in case it
was desired to form an upset or expansion at
an intermediate portion of a tapering bar of
metal included betweén the two movable
holders of the apparatus which holders would
be moved toward one another to subject the
bar to end pressure and upset the material
after heating by the current. In such a-case
if the metal were subjected to the action of a
current in the ordinary way passed entirely
from one terminal to the other'it would heat
only at the smaller end near the holder and
might melt at its point of attachmentinstead
of becoming plastic uniformly between the
clamps or at the central point between them.
Weinstance this merely as an example of the
applications of the apparatus.

Thespecial construction of the transformer

,itself and the means for securing the differ-

ence of potential in the two sides or portions
thereof, we do not herein claim as they form
the subject of claims in another application
for patent filed by us of even date herewith,
Nor do we claim herein the improvement in
electric metal working consisting in heating
the metal at any point by subjecting it to the
simultaneous action of currents passed into
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or through it at an angle to one another as
this forms the subject of broad elaims in our
prior application filed October 20, 1890, Serial
No. 368,695,

‘What we claim as our invention is—

1. The herein deseribed improvement in
electric welding consisting in including the
two pieces to be welded in the circuit be-
tween terminals of adivided source or sources
of electrie energy, connecting the work De-
tween said terminals with an intermediate
point of the source or sources, and adjusting
the relative potential of the two sides or por-
tions of the source or sources to the relative
size or conduectivity of the pieces to be joined.

2. The herein described improvement in
electric welding, consisting in including the
pieces to be welded in a circuit between the
terminals of a divided source or sources of
energy, conneecting the pieces to be joined
with a point of division of said source, and
increasing the current flow through the piece
requiring a greater current by raising the po-
tential of the side of the divided source con-
nected thereto.

3. The herein deseribed improvement in
welding metals electrically, consisting in in-
cluding the two pieces while in abutment in
a cireuit between the two terminals of a sec-
ondary bar or conductor, connecting that
metal piece which requires the greater cur-
rent to an intermediate part of said second-
ary bar or conductor, inducing in the two
sides of the said secondary bar or conductor
atopposite sides of such intermediate portion
alternating electric currents of the same di-
rection, and producing a greater potential in
that side of the secondary bar which is con-
nected to the piece requiring a greater cur-
rent.

4. The ecombination in an electric welding
apparatus, of two work holders arranged in
line and provided with means for applying
end pressure to the pieces between them, a
source or sources of energy connected in se-
ries to said holders, and means for connect-
ing the work to an intermediate point or

points of division of said source or sources,
as and for the purpose desecribed.

3

5. The combination in an electric metal 50

working apparatus, of two work holders or
electrodes arranged in line and provided with
means for moving one or both in a direction
toward one another, a divided source or
sources of energy connected to the same,
means for connecting the work to a point of
division of the source, and means for adjust-
ing the relative potential of the two sides or
portions of the source at opposite sides of the
point of connection of the work therewith.

6. The combination in an electric welding
apparatus, of two work holders arranged in
line and forming respectively the terminals
of a source or sources of heating current, and
two contacts or electrodes connected with an
intermediate point or point of division of
said source, and adapted to make connection
with the work in either holder at pleasure.

7. The combination in an electric metal
working apparatus with a secondary bar or
conductor, of two adjustable contacts in elec-
trical connection with an intermediate part
of said bar or conductor and adapted to bear
upon the work placed between the terminals
of such secondary.

8. The combination in an electric welding
apparatus, of two primary conductors, a sec-
ondary or conductorin which the said prima-
ries induce currents in the same direction,
means for holding the parts to be welded in
electrical connection with the terminals of
said secondary, and contacts or connections
from an intermediate portion of said second-
ary between the two primaries, as and for the
purpose deseribed. .

Signed at Liynn, in the county of Essexand
State of Massachusetts,this 18th dayof May,
A.D.1891.

HERMANN LEMP.
WALTER 8. MOODY.

Witnesses:
JOHN W. GIBBONEY,
WARREN B. LEWIS.
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