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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,inthe county of Essex and State of Mas-
sachusetts, have invented certain new and
useful Electric Welding Apparatus, of which
thé following is a specification. |

My invention relates to the construction of
electric metal - working apparatus designed
for use in welding, forging, upsetting, and
other operations wherein the work is heated
by the passage through it of a currentof large
volume. - ' |

My invention is especially designed to im-
prove the construction of that class of elec-
tric metal-working apparatusin which the cur-
rent is derived from the secondary of a trans-
former the primary of which is of compara-
tively high resistance, while the secondary
consists of a bar or bars of copper made in a
single piece or a number of pieces fastened
together and in electric connection with the
clamps or holders for the work.

- In metal-working operations wherein a cur-
rent of large volume but of comparatively
small pressure or electro-motive force is em-
ployed it is not necessary to increase the vol-
ume of current with increase in the conduc-
tivity or cross-sectional area of the metal to
be heated, and in practice it has been found
that the pressure or electro-motive force is in
etfect a practically constant factor which does
not have to vary with different sizes of work.
It 1s, in fact, desirable to have a practically
uniform pressure in different sizes of appa-
ratus because of the uniformity in construc-
tion which it permits, so far as concerns the
construction of the core of the transformers.
In providing for the necessary increase of vol-
ume for large work or work of low conductiv-
ity the attempt has been made prior to my
invention to get the requisite quantity or vol-
ume by inecreasing the cross-section of the
secondary bar used; but this has been found
impracticable and inconvenient, owing to the
large weight and size of the secondary bars
which it necessitated, making the apparatus
heavy and unwieldy to use and not compact.
Suchvariationinthe eross-sectional areaof the
secondary bar or conductor, besides introduc-
ing a variation into the size of the conductor

1n my former patent.

the length of the iron core for thie apparatus,

which it 18 obviously desirable should be of

uniform length for convenience of manufac-
ture and for other reasons.

My present invention consists, essentially,
in construeting the apparatus with a plural-

ity of transformer secondaries arranged par-
allel to one another and in contact with the
different parts of the work-holding devices,
SO as to apply current to the same and to dif-
ferent parts of the work in multiple arc. The
several secondary bars or conductors from
which the apparatus is constructed may have
the same or different iron cores or magnetic
circuits. |

My invention consists,further,in details of
construction and variations in the manner of
disposing the secondary bars or transformers,
as will be hereinafter more fully described,
and then specified in the claims. |

My invention consists, also,in the combina-
tion, with a particular construction of appa-
ratus, of means for regulating the current
flowing in different parts thereof, so as to
regulate the flow in different parts of the work,
as hereinafter more fully deseribed.

My invention may be carried out by the
use of the construction of transformer and
secondary therefor set out in my patent dated

May 27, 18390, No. 428,618, or in connection

with any other shape of transformer, as will
be obvious to electricians; but for the sake
of illustration I have herein shown the inven-
tion and described the same as embodied in

“an apparatus in which the several secondary

bars or conductors are of the construction de-
scribed in the patent aforesaid and the two
holding devices are provided with V-shaped
bearings.

In the accompanying drawings, Figure 1 is
a side view of a transformer secondary bar of
the general shape or construction described
IFig. 2 shows in cross-
section an apparatus embodying my present
mvention. Fig. 3 i1s an end elevation of a

-moditied form of apparatus embodying the

invention. Iig. 4 shows another variation.
Fig. 5 is an end elevation of an apparatus

wherein four transformers are employed.

Kig. 6 is a side view and partial section of a

1tself, of necessity produced a variation in I Fig. 7 shows a modification in the clamping
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devices.
the apparatus illustrated in Fig. 5. Fig. 9is
a diagram illustrating the way in which the
current may be governed in various parts of
the apparatus.

Referring to Kig. 1, C indicates the second-
ary bar or conductor, having a break at one
side and a groove or depression in its edge
adapted to receive the primary conductor, as
set forth in my prior patent. At opposite
sides of the break the elamps or holders for
the work are arranged and mounted in any
desired manner. Inusingasecondary bar or
conductor of this general shape, to construct
an apparatus in accordance with my present
iInvention the two secondary bars, with their
colls and cores, may be arranged as shown in
Fig. 2, wherein I have illustrated two com-
plete transformers—that is to say, transform-
ers wherein the primaries and the cores there-
for are separate structures. The primaries

may be connected into the cireuit in any de- |

sired way. The secondaries are placed at
right angles with one another, so that their
flat faces will form the surfaces of a V-shaped
bearing, in which a V-shaped clamp-slide M
may work, as described in my prior patent,
No. 428,619. The current is taken up from
both secondaries and delivered to the work
through the slide M or other device, which
serves to hold the work or to support it. The
cores I may be applied in any desired way,
and, as usual, are made up from lamine of
iron fastened together.

In Fig. 3 I have shown a construction
wherein the two transformer secondaries C C
are arranged parallelto one another atalittle
distance apart and have their edoes beveled
or inclined to form a proper V-shaped bear-
ing for the clamp-slide M. Here the second-
aries have practically the same core I. The
iron bridge-piece I’ connects the opposite
sides of the cores between the two secondary
bars. The two primary coils are wound so as
to magnetize the core equally and in the same
direction, the lines of magnetic force circulat-
ing, when the work done by each is about the
same, In a continuous magnetic circnit made
up of the iron markedI. The bridge-piece I’
Is for the purpose of taking a part of the
magnetic lines of force when there is a varia-
tion produced in the flowof currentin one of
the primary coils, asdeseribed in another ap-
plication for patent filed by me April 16, 1890,
Serial No. 348,153, for the purpose of varying
the current in a particular part of the work.
Here the part I’ of the core only carries lines
of force, which are caused to pass through the
same on regulation. Practically the core is
only of the size which would be necessary for
a single secondary bar or conductor. It
would be possible to magnetize the core by
winding the primaries thereof so that all of
the magnetism would normally circulate

through the piece I’; butin such instance the

piece 1I” would need to have a magnetic con-
ductivity twice as great as the balanceof the

Kig. 8 illustrates a modification of |
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core I, and the construction would be, so far

as bulk i¢ concerned,not materially different

from two separate iron cores.

In FFi1g.4 three separate transformer second-.
aries C C C are shown, supplying current in

multiple to the same rest or plate C% which
may carry the work or holders therefor. The
transformer secondaries C here are shown as
provided with separate cores 111, though they
might have a single core with intermediate
bridge-pieces I’, applied after the manner in-
dicatedin Fig.5. Theconstruetionilinstrated
in Ifigs. 3 and 4 of my present application
15 not specially claimed herein, as it forms
the subject of claims in my application for
patent filed April 16, 1890, Serial No. 348,155.

In Fig.5 I haveillustrated my invention as
carried out by the employment of four sepa-
rate secondary bars used in connection with
a common work-holding device, which is di-
vided intosectionsinsulated from one another
to permit the regulation of the flow of cur-
rent to different parts of the work. Ilere I
have shown four secondary bars C, each hav-
ing a separate core I.
slides—four in number—indicated at ¢, are
supported uponthe endsof the secondarybanrs,
as 1dicated 1n Kig. 6, and slide in contact
with the flat faces thereof. The several sec-
tions a of the slide are insulated from one an-
other, as indicated. Working through each
is a clamp-rod 0, carried by the piston of the
cylinder d. 'The cylinders d are secured to a
movable frame orring G, which may be moved
when the work indicated by the rod B is to
be moved endwise in the welding or other op-
eration. The clamps b converge upon the
work, as indicated, the latter being held in
any ordinary lathe-chuck I, which serves
merely to center the stock, no particular care
being taken toinsulate such chuck or to con-
vey current thereto. The current is conveyed
to the work principally through clamp-jaws b.
Pressure of any liquid may be conveyed to
the pistons of the cylinders ¢ through pipes,
as shown,communicating with a common pipe
If. P isathree-way cock or valve which may
be turned to produce pressure in pipe I’ by
fluid from pipe If%, or to allow exhaust of press-
ure to take place through a pipe T, when the
clamp-jaws are to be moved back from the
work by means of springs in the eylinders
working against the piston.

Fig. 7 shows a similar clamping device
wherein the clamp-jaws consist simply of
screws working through the several slides. It
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1s evident that two of the screws may be kept

1In a fixed position after once setting for any
sized stock, the other two being used to allow
the work to Dbe put into place or removed.
Stiff springs S between the secondaries and a

frame or backing S* serves to press the sec-

ondaries toward the slides and preserve uni-
formity of contact therewith. In large work
1t 18 sometimes found that a part of the sur-

faces in abutment will heat more than others,
To allow a regulation of the current in differ-
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ent parts of the work, the supply of current
from the secondaries C in an apparatus such
as illustrated in IFigs. 5 and 6 may be pro-
duced by providing each primary with a shunt
containing a varlable leelst&nee, as indicated
at W, Fig. 9 The primaries are indicated by
the letter V, and are arranged in series with
one another in a circuit from the source of
Should it be found that
one side of the work is heating faster than
the others, the adjusting dewce may be used
to divert the current from the primary of that
secondary which is contiguous to the too-rap-
idly-heating portion, thus decreasing the flow
of current at such part.

While I have described the secondaries as
provided with separate cores in Figs. 5 and
6, they might have the same cores or maunehc
circuit as mdlc&ted in Fig, 8.

I do not herein broadly claim the work-
clamping devices made in parts insulated
from one another, as this construction is
claimed in my application for Letters Patent
filed April 16,1890, Serial No. 348,153; nor do I
herein make broad claim to supply mu differ-
ent parts of the work from different sources of
energy arranged in parallel and regulating
the energy of the several sources 1ndepend-
ently of one another, as this, also, is broadly
claimed in the said a,ppheatlon -

What I claim as my invention is—

1. The combination, in an electric metal-

working apparatus, of a plurality of trans-

former secondaries arranged parallel to one
another and in contact Wlth the work-holding

devices, so as to apply current tothe same in
multlple arc.

. The combmatmn in an electric metal-
WOI’klnﬂ' apparatus, of two secondary bars or

conductorshavin gseparatecoresandarranged |

- at angles to one another, in combination w1th
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a cla,mp-shde working in the angular bearing
formed by theouter surfa,ees of the secondary
bars or conductors, as and fm the pur pose de-
Sellbed |

. The combination, in an electric metal-
wmkmn* apparatus, of a plurality of second-
ary bars or conductors disposed circumferen-
tially around the work-holding devices and
in contact therewith, as and for the purpose
described.

4. The combination, in an electric metal- |

working apparatus, of work-holding devices
divided into sections insulated from one an-
other, and secondary bars or conductors dis-
posed symmetrically around the same at. dif-
ferent angular positions and in contact, re-
speetwely, with the parts of szud work- hold-
ing devices.

5. The combination, in an electric metal-
working apparatus, of a four-part work-hold-
ing Lla,mp, sections of which are insulated
from one another, and four secondary bars or

| conductors dlsposed symmetrically around

the same, as and for the purpose described.
6. The combination, with the divided work-
holder, of separate transformer secondaries

each ha,vmn* a separate core, and means for
regulating the current in the primaries of the
tr &nsfm mers,asand for the purpose described.

7. The combmatlon in an electric metal-
workingapparatus,of different secondary bars
or conductors supplying different parts or
portions of the work and each havinga sepa-
rate core, and means for varying the current
in the primariesof said secondary conductors.

8. In an electric metal-working apparatus,

the work-holder having two or more clamp-
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jaws working on converging lines and insu-

lated from one another.

9. In an electric metal-working apparatus,
a clamp slide or base divided info sections in-
sulated from one another, and provided with
separate clamp-jaws working toward a com-
mon center. |

10. In anelectric metal-working apparatus,
the combination, with a work-holder, of a plu-
rality of clamping-jaws, a separate pressure-
cylinder for each jaw, and means for control-
ling the pressure in said cyhndel s slmultane-
ously

11. The combination, with a plurality of
clamp-jaws d, working on converging lines, of
a pressure-cylinder foreach, a source of press-
ure common tosaid cylinders, and a valve for

-controlling the pressure.

Signed at Lynn, in the county of Essex and
State of Massachusetts, this 10th day of June,
A. D. 1890,

- HERMANN LEMP.

ﬁVltnesseS‘
JOHN W. GIBBONEY
DUGALD MCKILLOP
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