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To all whom it may concern:
- Be it known that I, HERMANN LEMP, a citi-
zen of the United. States, and a resident of
Lynn, in the county of Essex and Stdte of Mas-
sachusetts, have invented certain newand use-
ful Electric Welding Transformers, of which
the following is a specification. o

My invention relates, generally, to. electric
metal-working apparatus of the classin which
electric currentsof large volume but low elec-
tro-motive force are passed through the work

~ for the purpose of heating the same and re-
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ducing it to the desired condition of plasticity,

as in electric welding, forging, soldering, riy-

eting, and other operations, - . ' :
My invention is, however,

dering, forging, and such class of work in.
which the areas of material to be heated at
onceare large or extended or subdivided,and
which, owing to want of uniformity of con-

* tact or conducting capacity at different parts
~ of the work, are liable to heat unevenly. ’
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My invention consists, essentially, in secur-
ing uniform heating at different parts of the
work by supplying the different parts of the
work from different sources of energy and
rogulating the different sources independ-
ently of one another. S
" My invention consists, further, in a novel
construetion of compound transformer form-
ing the source of heating-currents, as herein-

" after described, and especially adapted for
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supplying currents "of regulable amount to
the different sides or parts of the work. ,
My invention consists, also, in means for
regulating the current-flow to different parts
of the primary of said transformer. .
My invention. consists, also, in the construc-

‘tion of the clamping or holding devices for

the work, whereby two separate joints to be
welded may be more readily furnished with

_ separate currents in parallel.
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In atransformer constructed iraccordance
with my inveni’on I obtain the practical ad-
vantages of two separate transformers by
winding or applying two separate setsof pri-
mary and secondary to the sameiron core, and
combining with such core a magnetic bridge-

so piece passing across from one side to the cther

thereof -and adapted to form a path fo:-the

' designed xﬁox"e‘:
‘particnlarly for use in electric welding, sol-

Serial No. 348,168, (o model)

magnetic energy of the core when the current
of a primary is varied, as hereinafter more
particularly described. - .

Other features of construction will be more
particularly hereinafter desecribed, and then
specified in the claims.

welding as applied to the formation of two
separate joints or welds simultaneously in

work' it is difficult.to make both sides heatat
the same rate and reach the welding-pointat
the same time, owing to the difference in the
joints, ° o . ’
In the accompanying drawings, Figure 1is

a side elevation of a portion of -a transformer
‘in which my invention is embodied. Fig. 2
is a side elevation of the same part from the
opposite slde. Fig. 3 is an edge view of a
“transformer embodying my invention and
connected up to the devices hereinafter de-
seribed and claimed for varying .or regulat-
ing the action. Fig. ¢ illustrates'a modifica-
tion in the regulating device, ' Fig. 5 llus-
trates the extension of the idea to threesepa-
ratesets of primary and secondary conductors.
In Fig. 3 1 have shown two secondary con-
ductors A B, each having a primary winding.
Each secondary is preferably constructed, as
illustrated in Fig. 1, from a cagting of copper,
forming a solid copper bar having a groove
in its side, in whi¢h lies the primary conductor

opposite sides of the slit the supports for the
work to be heated are formed. The two sec-
ondary bars A B, each having its usual wind-
ing, are placed back to back, as indicated in
Fig. 3, but with a space between them, and

through both of the s¢condgries, as shown, so
ors. The. coils of the primary are connected
intd ciretit, so that they wiil act in the same
in the same way. .In other words, instead of

producing a consequent.pole at any point,
they act conjeintly to produce a magnetic

intimacy of contact between the two proposed

P. The copper bar is slit at one side, and at, |

that there is in effect but one core-piece for
both sets of primary and secondary conduot- -

direction or tend to magnetize the iron éore.
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The transformer devised by me is especially -
adapted for uss in the process of electric. :
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parallel, as in a chain-link. In this class of -
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are provided with an iron core I, made, as .
usual, of laminated irom. This core passes
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cik'rcuit having no consequent.pole. Between
the two sides of the core I is placed a bridge-
piece of iron I’, connecting the two sides of
the core and adapted to form a path for the
wagnetism across from one side to the other
in case of disturbance of the equality of mag-
netic potential at opposite sides of the core.
The inner side of each secondary bar or con-

- duetor 8, at its upper and inner side, is bev-
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eled, as shown, and the bars receive within
them the V-shaped conductor-slide H, which
earries, the work to be heated and is provided
with suitable devices for clamping the work
in place. In the present instance it is shown
as clamping the two sides of one end of a
chain-link K. The slide H fits upon the up-
per side of the two secondary bars and is
preferably divided longitudinally, so-that the
two sides furnished, respectively, with energy
from the sources A B will be insnlated from
one another. :

In order to independently regulate the en-

- ergy from each source A B according to the
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requirements of different parts of the work,
I propose to regulate the current flowing in
the primary circuits of the secondaries S, for
-which purpose I employ an apparatus con-
structed as follows and placed in the connec-
tion from the scurce &, whieh is- typieal of
any source of alternating currents and which
supplies the primaries in multiple. The
regulating device operates after the manner
of a reactive -coil or connter-electro-motive-
force generator, and is composed of an iron
ring M, preferably laminated and having two
coils A’ B’ wound upon it at different parts
and connected into the circuits of the two
primary coils, . o :

-O indicates & conducting band or cirele of
copper which encircles the cove M, and pref-
erably consists of a copper casting. By vary-
ing the relation of this closed conduector to
the reactive coils the reactive power of the
Iatter upon thecurrentsflowing through them
may be made tovary, as now. well anderstood
in the art, the reaction being less when the
conductorOisoverthe coil A’ or B%, and gradu-
ally increasing as it is moved away from co-

" incidence with such coil,
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1 preferably provide, in addition to the con-

ductor O, an iron armature T, which fills the.

space ¥ithin the core and coils A’ B/, and is

- preferably mounted on a center,soas toadapt

55

60

65

it to form a support for the. conduetor O,
which, by means of a suitable handle, may
be then moved to any desired position onthe
core and coils. The iron armnature T will ob-
viously form -an armature for the coils in
whatever position the conduaetor O inay be
placed. The coils A’ B’ are so wound or con-
nected that the lines of force generated by
each in the core will tend to take paths (shewn
by the arrows) through the armature T. With
.this construction it is obvious. that as the
eonductor O is moved toward one coil A’ or
B’ and away from the other the action of
both coils will be sitnultaneously varied. Tt
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is obvious, likewise, that instead of a single
conductor O two conductors might be em-

ployed, as indicated in Fig. 4—one for each .

coil. The two conductors would obvioasly.
Fig. 3. ] ]

The half-link KX or other device the two
sides or parts of which are to be heated
equally is placed in position on the clampor.
clamp-slide, as shown in Fig. 3, so that each
side or part will ‘be supplied with current
from a separate. part of the apparatus. The
coils of the two secondaries being so wound

 act in the same way as the one conductor, -

and connected as to act in thesamedirection, .

the iron core will be magnetized with a dif-
ference of magnetic potential between 1 and

2 the same as bétween 2 and 3, and the lines
8

of magnetism will pass from .1 to 3 directly
and circalate_phrough such core as a:closed
iron cireuit, very few, if any, going through
the iron bridge I’. Currents of equal poten-
tial will now be induced in thetwo sources of
energy A B, and will feed equal currént to

the two parts of the work, it being supposed’

that the regulating devices are in proper po-
sition to permit current to flow in equal

amount through the two primaries. If, now, .

‘for any reason the side of the work fed from A

should beat faster than that fed from B, the re-

active device wonld be adjusted by wmoving -

the conductor O toward the reactive coil B’,
thereby docreasing the reactive effeet of that
coil and increasing that of A’, 8o as. to in-
crease the currentin the primary of Band de-

crease the current in the primary of A.:The

magnetic potential at the point 2 is thereby
raised as compared with point 3, and extra
lines of magnetism will take a ‘short path

through the iron bridge -und back to their

source, thus permitting the side of the appa-

1

ratus B to work freely in setting. up. greater. -

electrical energy
alternating current. .

It is obvious that my _invenﬁioﬁ is .'x'ujt"}ixﬁ-,r :
‘ited to any particular number of different -

under tie influence of the

*
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electric sources independently controll ¢ as *
described, nor to any particular construcvion

of transformer secondary.

The same plan of providing a single core ;.

for two sets of primary and sécondary con- -
ductors and furnishing a magnetic bridge- .

piece I for operation, as just dcscribed,
might obviously be extended to any number

of primaries and secondaries having tiie same -

iron, core. - Thus,as indicated in Fig. 5;1 have
shown three secondaries A B C, arranged in
parallel ‘and supporting or connected to a

clamp rest orsupport H?, which might be used
Jfor holding or supporting a sheet of metal

the edge of which is to be united to the edge
of another piece held at the opposite side of
the slit in the secondary. The support H?
might be subdivided by insulation, applied
80 as to divide the support longitudinally in
the same manner as indicated in Fig. 3. - The
magunetic bridge-piece which operates in con-
junetion with B and Cin the same manner that
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the bridge-piece I’ acts in” connection with A

- and B is indieated at I2. o

I0.
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It is obvious that the construction of com-
pound transformer for use in connection with
means for regulating the current in each part
of the primary would be useful in any case
where it is desired to regulate the energy
furnistied from different parts or sections of
the secondary conductors wound on the com-
mon core.. ' : S

It is obviously not necessary that the re--

active devices should be constructed so that
the reaction in one branch or primary circuit
will be diminished when that of the other is
increased, and vice versa; but it would be

possible in conjunction with the transformer, |-

constructed as described, to vary the reac-
‘tion of each device in each primary inde-
pendently of the others or to vary the current
in such primaries in any other desired man-

" ner. Thus, for instance, as shown in Fig. 5,

each primary might have a variable shunt in-
dependent of the other. I prefer, however,
fo employ an arrangement such as shown in
Fig. 3 for varying the reaction. Whatever
the nature of the devices for varying the cur-
reut-flow in the several primaries or sections
of primary, they are simply to be- manipu-
lated 80 a8 to vary the energy of the different
sources, and thereby contral the heating at
the differpnt portions of the work. -
~What I claim as my invention is— .
1. The combination, in a transfofiier, of

-the two or more secondary bars or conductors

and primaries therefor,an iron core common
to said secondaries and primaries, and an
iron bridge-piece connecting the sides of the
core, as and for the pn;{)ose deseribed.

2.. The combination, with a compound trans-
former comprising two or more secondaries
and corresponding primaries therefor applied
at different parts of a common iron core and
having magnetic bridges from one side to the
other of the core, of means for regulating the
current-flow in the primaries independently
of one another. T

3. The combination, with the divided work-

holder, of the. independent sources of eleo-
tricity supplying heating-current thereto, and

‘means for increasing the energy of onesiroe.

while simultaneously decreasing the energy
of the other source. - ‘

4. The combination, in an electric metal.
working apparatus, of two or more sources of
energy s:f»plying different parts of the work
in parallel, and ineans for regulating the en-
ergy of the several sources independently o
one another. : o

6.-The combination, with the two primaries
havingeecondaries connected todifferent por-
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tions of the same work in parallel, of two re-
active coilsin the circuit, respectively, of said
coils and wound on the same core,and a regu-
lating closed eircuit of copper applied to
said coils and core, as and for the purpose
described. »

6. The combination, with two or more sets

.of primary and secondary conductors wound

on the same core, which is provided with mag-
netic bridges from one side to the otherthere-
of, of a source of alternating-current supply
and reactive devices connected to the circuits
of said primaries, whereby the current flowing
in s primary . coil may have its strength in-
creased or diminished at pleasure. | :

7. The_combination, with the two reactive
coils in different circuits, of & common iron
core upon different portions of which said
coils are wound, an armature, and one or-more
closed conducting bands or circuits adjusi-
able with relation to the coils, so as to in-

“crease the self-induction of one and simulta-

neously decrease the self-induction of the
other.

8. In an electric metal-working apparatus,
the combination, with the work, of different
sources of energy supplying the different parts
or portions thereof in parallel, and means for

control the relative heating of the several

- parts of the work.

9. In an-electric metal-working apparatus,
a work-holder made in two or more parts in-
sulated from one another and connected, re-
spectively, with separate regulable sources of
electric energy. , .

10. In an electric metal-working apparatus,
the combination, with a divided clamp or
work-holder, of secondary bars or conductors
in oontact, respectively, with the divisions of
the bolder. . - - _

11. The combination, in an electric metal-
working apparatus, of a clamp-slide or base
divided into sections insulated from one an-
other on a longitudinal line, and two second-
ary bars with which the sides of the clamp-

slide engage, respeetively.

12, The.combination, with the separate par-

‘allel seeondary bars or conductors having a

‘bevel at their iuner sides, of a V-shaped

olamp-slide bearing on sald secondaries at
their beveled portion.as and for the purpose
desgribed. - - . .
Signed at Lynn, in the county of £ssex anc
State of Massachusetts, this 14th day of April.

A. D. 1890.
" HERMANN LEMP.,
Witnosses:
© JoBX 'W. GIBBONEY,
. BLIEU THOMSON.
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‘varying the energy of said sources so as to
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