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To all, Luhon, it inval/ conce77: 
Be it known that I, CHARLEs L. CoFFIN, of 

Detroit, in the county of Wayne and State of 
Michigan, have invented a new and useful 
Improvement in Forges or Furnaces for Heat 
ing or Working Metals Electrically, of which 
the following is a specification. 
My invention consists in an improved forge 

or furnace for heating or working metals elec 
trically, hereinafter fully described and 
claimed. 

Figure 1 is a side elevation with the upper 
portion in vertical central section. Fig. 2, is 
a longitudinal sectional view through the re 
fractory bed J. Fig. 3, is a detail vertical 
central sectional view of the upper part like 
that of Fig. 1, but with the articles to be 
Worked in position, and Fig. 4, is a detail sec 
tional view through the upper part of Fig.1. 
T represents a table having a top and legs. 
J' represents a bed of refractory non-con 

ducting material in which may be a coil of 
pipe B, whose inner end comes up through 
the center of bed J' as shown in Figs. 1 and 
5, while its lower endleads downward through 
the table for the purpose of being connected 
to any suitable source of supply of air, gas or 
Vapor. 

I represents insulating material, and the 
bed of refractory material J is flanked on 
each side by blocks of insulating material. 
C and C C represent carbons, each of which 

is held in a tube D, upon which is a shoulder 
K, and each tube D is encircled by a spring 
S, which presses against shoulder K and 
against a fixed stop, supported on the table, 
but insulated therefrom, by means of which 
springs the carbons C and CC are constantly 
pressed toward each other, but are prevented 
from coming into contact by a stop P of re 
fractory non-conducting material which is 
carried on the bed of refractory material J’ 
between the points of said carbons. The car 
bon CC is hollow and through the bore passes 
a smaller carbon or pencil C'. 
E represents a collar clamped on carbon 

pencil C', and provided with a pin which en 
gages with a slot in a lever F pivoted to the 
table. The lower end of this lever is con 
nected to the movable core L of a sucking 
coil m, and also to a spring II, the other end 
of which spring is fastened to a lug on the 

table, whereby said lever F is swung, (when 
the magnet n is not energized) in such man 
ner as to project the carbon pencil C' through 
the hollow carbon C C into contact with the 
carbon C. 
J represents a block of refractory material 

through the center of which is an opening 
shown in Figs. 1, 4 and 6, and which lies upon 
the bed of refractory material Jin such man 
ner as to inclose the carbons, and yet permit 
them to move between block J and bed j'. 
The opening in block J is over the upturned 
end of coil B, and over the space between the 
carbons C and C. C. 
V represents a jacket of refractory mate 

rial, having a chamber formed therein to serve 
as a furnace, and having openings OO formed 
therein at opposite sides communicating with 
the chamber, for the introduction of the ar 
ticle or articles to be heated. 
G represents a generator of electricity, one 

pole of which is connected by conductor a 
through the coil of magnet M with carbon C 
C, while the other pole is connected by con 
ductory with the carbon C, and in this con 
ductory, I prefer to interpose a resistance 
switch R of any known type. 
M represents an electro magnet carried on 

suitable supports from legs of the table as 
shown in Fig. 1, whose terminals 2 and 3 may 
be either connected with the circuit of gen 
erator G by a high resistance shunt, or may 
be connected with the poles of an independ 
ent generator of electricity. The core of mag 
net M lies directly beneath the space between 
the carbons C and C C, so that the influence 
of said magnet when energized deflects the 
are formed between said carbons. 
W and W represent two metal bars inserted 

in the openings O O to be heated. 
The operation of my invention is as follows: 

When the generator G is at rest the parts lie 
in the position shown in Fig. 1. Upon start 
ing the generator a current traverses con 
ductor ac, part of which is the coil of magnet 
m, and then to carbon C C, carbon pencil C', 
carbon C and back through conductor to 
the other pole of the generator. This ener 
gizes magnet 1), drawing in the core I against 
the resistance of spring H, and drawing car 
bon pencil C away from carbon C, thus es 
tablishing a voltaic arc between the carbon 
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C and CC. This are causes an intense heat, this material when raised to such incandes- 35 
and may be reinforced by forcing air, gas or cence does not readily fuse, gives out nova 
vapor through the coil Binto and through the 
arc, Said air, gas or vapor becoming heated as 
it traverses said coil, and also by energizing 
the magnet M, which then deflects said arc by 
a magnetic blast. Air, gas or vapor through 
Coil B may be used alone, or the magnet M 
may be used alone, or both may be used to 
gether, or neither may be used. One or more 
articles W may be inserted through the open 
ings O in jacket W into proximity to the arc 
until heated, when it or they can be with 
drawn and welded or worked in any desired 
manner. As the carbons C and CC consume 
they are fed forward by the springs S, thus 
keeping said carbons at a constant distance 
from each other, as they always lie in contact 
with the stop F. For purposes of illustration 
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I have shown said carbons' C and C C as not 
in contact with stop P, this being merely for 
the purpose of avoiding confusion of lines. 
The heat generated in this forge or furnace 

is so intense that I have found great difficulty 
in obtaining refractory material, as I find that 
the best make of fire brick very soon melts 
and disintegrates. I have after many experi 
ments discovered a material which will stand 
the heat to a satisfactory degree, and this ma 
terial is oxide of calcium, made from well 
burned dolomite, or limestone, or marble. I 
prefer to use lime which is but slightly sili 
cious, and, after being well burned I mold or 
press it into the desired shape. I find that 

pors or fumes injurious to either the Work or 
the operator, and has little telldency to flux 
or amalgamate with or form a coat upon the 
material being worked. Should the intense 
heat develop cracks in the refractory mate 
rial, these can be stopped by powdered oxide 
of calcium, which after a few applications 
fills the cracks and adds to the life of the re 
fractory jacket. 
What I claim as my invention, and desire 

to secure by Letters Patent, is-i 
1. In an electric forge the combination of a 

support, a refractory bed containing a coil of 
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pipe the end of which opens through said bed, 5c 
means for forcing air, gas or vapor through 
the coil, and mechanism for maintaining a vol 
taic arc on said bed over the end of said pipe, 
substantially as shown and described. 

2. In an electric forge the combination of a support, a bed of refractory material, a coil 
of pipe located in said bed, and one end of 
which opens through said bed, mechanism for 
maintaining a voltaic arc on said bed, a jacket 
of refractory material for inclosing the arc, a 
magnet for deflecting the arc, and a resist 
ance switch in the arc maintaining mechan 
ism, substantially as shown and described. 

CHARLES L. COFFIN. 

Witnesses: 
CHARLES B. LOTHROP, 
GERTRUDE H. ANDERSON. 
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