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To all whom it may concern:
Be it known that we, HERMANN - LEMP and

JOHN TREGONING, citizens of the United |

States, and residents of Liynn, in the county of
s Essex and State of Massachusetts, have in-
vented certain new and useful Electric Metal-

Working Apparatus, of which the following

is a specification.

~ Our invention relates to apparatus in which
rc electric currents of large voluine and heating

- effect are employed, but more particularly o
apparatusemployed for welding,forging, braz-
ing, riveting, and other metal-working oper-

ations wherein the work is heated by the pas- |

15 sage of an electric current.

- In some of its features o

-

ence to the production from a primary cur-

20 rent of a secondary current of great volume
~ but comparatively low electro-motive force.
In transformersor induction-coils of this gen-
eral character constructed for welding or

other metal-working operations, the second- |
2¢ ary bar or conductor in which the currentsof
large volume are developed and conveyed to

* the holders for the work after continued use
is liable to become heated to an undesirable

extent. This heat will appear principally at

30 the movable or jointed parts of the appara-

~ tus, owing to the higher resistance at such

~points. When a clamp-slide is employed 1n
this class of apparatus, it therefore happens

- that the heat is developed to avery great ex- |

35 tent in the bed on which such clamp moves
and is actuated. It may occur, also, that all
the parts of the secondary may become heated

by reason of conduction or through the pres-
ence of the currents of great volume and the

40 rapid changes of électrical or magnetic con-
dition existing when the apparatus is oper-

“ated by altermating currents. ; o

"Our invention consists, essentially, in the
provision for that part of the solid conductor
45 on which the clamp-slide is actuated and

moves of internal passages or pipes adapted
to provide circulation for a cooling medium.

Our invention consists, further, in the com-
bination, with the solid copper or other con-
so ductor forming the sccondary for a trans-

“our inverition ap-
- plies more especially to electric induction-
coils or transformers built with.special refer-
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former or induction-coil, of internal passages
for circulation of a cooling medium.

“Our invention consists, also, in the combi-

nation, with an eleetric conduetor made of

cast copper, of an internal pipe or conduit

made of a denser material and preferably in-
closed in the copper by casting such copper
around it. By the use of such separate pipe

55

or tube of denser material we obviate the. - =

difficulty which arises from the fact that the
cast copper is ordinarily so porous as to per-
mit a cooling fluid to leak through it. 11
pipe or tube of a denser material included in

the cast metal of the conductor may be of the
same material as the conductor itself or may
be of a different material, it. only being nec-
_essary that such tube or pipe should be of a -
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material sufficiently dense to prevent leak-

tube or passage we, moreover, facilitate the

manufacture of electric conductors in whieh
‘it is desirable that there should exist a tube
or passage for a cooling circulating medium.
This facility of manufacture exists especially
where the tube or passage 1s tortuous.

~.In the accompanying drawings we¢ have

shown in Figure 1, in side elevation, a form
of induction-coil construeted.in accordance -
with ourinvention and adapted to furnish

currents for electric welding or other electric
metal-working operations. Fig.2is a plan of

-thebed orreston which the clamp-slide moves.
Fig. 3 1s an

_ end elevation of a portion of the
apparatus.

conductor. Fig.5 is anenlarged cross-section

through the secondary conductor, KFig. 4.

E indicates a body of laminated iron,such

as is employed in eleetric transformers. The

laminated ‘mass or core is open at its center
er. tube or conductor B, and
the primary wire of the apparatusis threaded
through the same opening

core, as is usual in the art. The tube b forms
a part of the secondary, which secondary 1s

continued in the shape of castings C,fastened

to the ends of the tube and having at their

inturned upper ends suitable rests or supports
| for clamps D D, of any suitable construction

Fig. 4 illustrates the application
of our invention to another form of secondary-

| age. DBy casting the conductor around the
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with the tube I3,
and passing around the outside of the iron
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adapted to hold the work. The clamps D D
may be made, one or both, movable by any suit-
able devices. 'The movable clamp or clamps
preferably movein a V-shaped groove or bear-
Ing on the upper side of the secondary bar,
as shown more clearly in Fig.3. The form of.
the clamps themselves, of the actuating and

bearing devices,and of the means for moving

- one or both of them, form no part of our pres-
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. Inthe presentinst
Or passages are shown in the bearing for the |
clamp-slide, two located near the center or |
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.8 1n cross-seclion.

entinvention, and are therefore not deseribed
with any greater particularity.

In the body of metal upon which the mov-
able clamp-siide is guided are provided pas-
Sages, as shown in dotted lines, for the circu-
lation of a cooling medium.

may be made by drilling into the copper, but

preterably, as will be presently described, are

constructed of tubes of iron or brass, around
which the solid metal of the conductor C is
cast. Through the tube B, forming a part of
‘the secondary, there also passes a pipe, as in-
dicated, which is connected with the system
of circulation, as will be presently desecribed.

ance fourlongitudinal pipes

bottom of the guide portion and two nearer
the outside and top, the two latter being con-
nected, respectively and separately, with the
two inner tubes. .
inner tubes are joined together to a pipe S,
through which cold water or other cooling
liquid may be delivered, while the two outer

ends of the external pipes are joined, as

shown, through g pipe P, toone end of the
tube leading through the conductor B. The
-8ystem of circalation is continued, if desired,

1n a similar manner through the opposite side.

of ‘the apparatus, and the liquid is carried
away throngh an exit-pipe at T. I
actice it will be found rather difficult
1o drill the copper castings so as to form pas-

sages in the manner shown, and besides it

- frequently happens that the porous nature

of the east copper or other econductor wonld
allow the liguid to leak.. To avoid this diffi-
culty we propose to form the passages from
tubing of the proper :
‘@ material whose melting - point is higher
than that of copper. Ordinary iron gas-tub-
ing will serve the purpose- The tubing, ar-
ranged as may be required, is laid in the mold
‘and the copper-cast around it, the ends of
the tubing being allowed to project from the
casting sufficiently to allow the connecting-
tubes to be joined to it. As the iron tubing
18 sufficiently dense to prevent leakage, the
difficulty arising from the porous nature of
the copper is entirely avoided. The tubing
as contained in the cast copper of a differ-
ent form of .conductor is illustrated im IFig.
I The form of conductor
there shown is one

These passages:

The outer ends of the two |
ternal passages for circulation of a cooling

size and form and of |
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plan in Fig. 4, and may constitute the second-
ary bar of a transformer.

The groove illustrated in Fig. 5 in the side
of the copper bar serves to receive tlie pri-
mary windings and the ends of the copper
bar or casting at IT II receive or support the
clamping devices or other atrachments for
utilizing.the eurrent. The ends at II I arc
separated, as shown, by a slight space to in-
sulate the two poles from one another. The

in any usual way, as by forming the same in
two parts and clamping the parts together
over ihe secondary body. The circulating-
tube 1n such secondary bar may take any de-
sired path forkeeping the parts liable toTeat-
ing cool.

We do notlimit'ourselves to the usc of cop-
per as the conductor, and our invention is
obviously applicable to a conductor made of
any other conduecting®material.

The internal circulating-tube, it is obvious,
might be even made of copper itself, provided
it were, for instance, of drawn copper or of
copper sufficiently dense in structure to pre-
vent leakage. . _

What we claim as-our invention is— |

1. In an electric welding or metal-worki ng
apparatus, the combination, with the sliding
clamp, of a guide-rest for the same having in-

medium.

« 2. In a transformer or induction-coil, a har
secondary having internal passages for circu-
lation of a cooling. medinm.

3. Anelectric conduetor of east ecopper hay-
ing internal pipes or conduits made of denser
material. | - | .

4. An electric conductor of cast copper or

similar good conducting material having in-
ternal pipes or passages of a denser nature

| around which the copper is east.

- 9. Inan electrie transformer for metal-work-
1ng operations, a cdst copper secondary hav-
ing pipes of denser material for carrying a
cooling-liquid inclosed in said eopper by cast-
' ing the copper around them. _

6. In an eleetric transformer, a secondary

- bar or conductor consisting of cast: metal,

| such as copper, provided with circulating

| tubes or pipes inclosed in the casting

7. An electrie conductor of cast copper cast
around an internal pipe or tube for carrying

& cooling medinm. - -

Signed at Lynn, in the county of Essex and

-State of Massachusetts, this 29th day of Mareh,

A. D. 1890.

HERMANN LEMP.
JOHN TREGONING.

Witnesses:

which is illustrated”in |

H. J. WIGHTMAN,
WARREN BB. LEWIS.
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laminated iron core (indicated at E) is applied
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