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To all whom it May COnCerm:

Be it known that I, CHARLES L'. COFFIN, of

- Detroit, in the county of Wayne and State of
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Michigan, have invented a new and useful

5 Improvement in Apparatus for Heating Met-

als Klectrically, of which the following is a
specification. |

My invention consists in an improvement
in method of and apparatus for heating metal
electrically, hereinafter fully deseribed and
claimed. | |
~ In the accompanying drawings—Figure 1
18 & sectional elevation of my improved appa-
ratus, Kig.2is a detail sectional view,show-
ing one end portion of the conductor z. Fig.
3 18 a detail vertical sectional view through
the conductor D and one of the electrodes;
and: Fig. 4 is an elevation of the apparatus
adjusted to produce the voltaic arec.

A represents a tablesuitably supported and
insulated. -

J represents a goose neck or standard se-
cured on and rising from table A, and carry-
ing on its end a collar K. o

N represents a rod which passes through
collar K. For raising and-lowering rod N, it

may be screw threaded and engage witha nut

M which rides on collar K and is kept in
place by lugs L. |

I represents a block of insulating material

carried on rod N in which is secured a metal
rod K, and a series of insulated electrodes C,

- preferably of carbon, each electrode C being
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provided with a contact plate of metal G.
D represents a conductor adapted to . move

in electrical contact with rod E, and carries

a brush F making contact with plate G on
electrode C. -

~ x represents a conductor preferably termi-
nating in a collar I, by which rod k 1is con-
nected with one terminal of a generator of
electricity. B represents the material to be
heated, connected by conductor y with the
other terminal of the generator.

The operationof myinvention is asfollows:

~ Material B being placed in position and con-

nected with the generator, electrodes C are
brought in contact with B, thus establishing

“a cireuit through conductor «, rod E,conduc-

tor D, brush K, contact plate G, one electrode
C, material B and conductor v.
electrode C becomes hot, brush F is shifted to

When this

the contact pla,"te G of the next electrode C,

and when this second electrode becomes hot,
brush Fis shifted to the nextelectrode C. As

electrodes C heat very readily and retain their

heat a considerable time, quite a number of
them can be heated, and then by shifting

' brush F more rapidly they are all maintained

|

|

at a high heat, and heat material B by in-
candescence. In this manner quite a long
seam or joint can be brought to welding heat
with but little expenditure of power, since

| the current need be only sufficient to heat

ono electrode C to the desired temperature.
This process is especially useful in heating
sheet metal for welding, in cases where the

‘arc process develops toomuch heat and where

i

it is very difficult to bring the edges to be
welded into contact and pass a heating cur-
rent across the joint.

I have illustrated the electrodes C as ar-
ranged in a straightline,for heating a straight
seam, but it is evident that they may be ar-
ranged in any curve, or in & circle.

The apparatus in Fig. 1 is intended for use
by direct contact with the material, but by
first bringing the electrode in contact with
the material, and then raising it slowly from
the material, to the position shown in Fig. 4,
the current being passing, a voltaic are will
be produced, which arc may be moved back-
ward and forward by moving the contact

piece.

I do not herein claim the method of heat-
ing metal by subjecting the same to the in-
luence of a moving voltaic are while simul-
taneously heated by radiation from incan-
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descent electrodes in proximity to,but not in

contact with the metal, as such constitutes

the subject-matter of my application for Let-
ters Patent filed October 7, 1893, Serial No.

| 487,453.

What I claim as my invention, and desire
to secure by Letters Patent, is—
1. In an apparatus for heating metal elec-
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trically, the combination of a plurality of high

resistance electrodes, metallic conducting
clamps sustaining said electrodes,and means
forinsulating said electrodes and clampsirom
each other,a movable contact device connect-
ed to one terminal of a source of electric en-
ergy, and adapted to make contact with gaid
conduecting clamps, severally and suceessively
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trically, the combination with a plurality of

terminal of a source of electric energy, sup- |
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- device,and means for connecting said contact
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port for said electrodes, a movable contactde-

metal, and means for connecting said elec-:

other terminal of the generator, substantially |

~bination ‘of a plurality of electrodes, a con-
tact device by means of which said electrodes

for maintaining an electric arc between the

520,299

bringing said high resistance electro_des into
circuit with the metal, and means for con-
necting the same to the other terminal of the

source of electric energy. .
- 2. In an apparatus for heating metal elec-

high resistance electrodes insulated from the
metal, means for connecting said metalto the

port for the electrodes, means forraising and
lowering said electrodes, a movable contact

device to the other terminal of the
energy. - ' :

. In an apparatus for electrically heating
metal, the combination with the metal and
means for connecting said metal to one ter-

source of

minal of a source of electric energy, of a pla- |

rality of high resistance electrodes insulated -
from each other, a movable adjustable sup-

vice connected to the other terminal of the:
source of energy, and means for bringing said
electrodes severally and successively into the
electric circuit, '

4. In an apparatus for heating metal elec-
trically, the combination with a support for
the metal to be heated and means for con-

necting said metal with one terminal of a |
generator, of a series of high resistance elee- |

trodes insulated from each other, means for |
bringing said electrodes in contact with the :I

trodes severally and successively with the '

as shown and desecribed. o
0. In an apparatus for electrically heating
metal by means of an electrie are, the com-

may be successively thrown in circuit, means
for moving said contact device, and means

metal and the electrodes successively thrown

In ecireuit, - _ |
6. In an apparatus for electrically heating

by means of theelectric are, the combination

- first named elec

| tact device connected to the other terminal

|  Wilnesses:

of a plurality of electrodes insnlated from
each other, a contact device by means of
which said electrodes may be successively 5o

thrown in cireuit, means for moving said con-
tact device with means for maintaining an

electric arc between said electrodes success-
ively thrown in cireuit. ' _
7. In an apparatus for electrically heating
by means of the electricare,the combination
of a plurality of electrodes insulated from
each other, a contact device by means of
which said electrodes may be successively
thrown in circuit, means for moving said con-

60

| tact device, and means for maintaining an

electric arc between anotherelectrode and the
trodes as successively thrown
in eireuit, =~ _ -
8. In an apparatus for electrically heating
by means of the electric are, the combination
of an electrode connected to one terminal of
a source of electric energy, with a plurality
of electrodesinsulated from each other,acon-

| of the source of electric energy, by means of
| which said electrodes may be successively
| thrown in cireuit, means for moving saidcon-
1 tact device, and means for maintaining an
olectric arc between said first named elec-

75
trode and the said insulated electrodes as
successively thrown in eircuit.

9. In an apparatus for electrically heating
by means of the electric are, the combination
of an electrode connected to one terminal of
a source of electric energy, a movable con-
ductor connected to the other terminal of said
source of electricenergy, a series of insulated -
conductors adapted to be successively placed |
in circuit by said movable conductor, and 8z

8o

| means for maintaining an electric are be-
| tween said first named electrode and the in-

sulated electrodes, as successively thrown in
circuit. B | | |

CHARLES L. COFFIN.

AMELIA WILLIAMS,
DENTON GUINNESS.
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