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To all, whom it inctly concern: 
Be it known that I, CHARLEST. COFFIN, Of 

Detroit, in the county of Wayne and State of 
Michigan, have invented a new and useful 
Improvement in Methods of and Apparatus 
for Electric Welding, of which the following 
is a specification. 
My invention consists in a process of and 

apparatus for treating metals by electricity, 
hereinafter fully described and claimed. 
The drawings are diagrams illustrating my 

invention, Figure 1 showing it applied to the 
process in which the arc is formed between 
the two edges to be welded together, Fig. 2 
showing it applied to that process in which a 
voltaic arc is formed between the articles to 
be welded and an extraneous conductor. 
D and E represent two pieces of metal to 

be welded together by passing a current of 
electricity through them, and thus heating 
their meeting edges by establishing a voltaic 
arc between them; but as they are not in con 
tact it is ordinarily necessary to bring them 
together to establish the circuit and separate 
them to spring the arc, and this must be re 
peated whenever the arc breaks. To obviate 
this necessity is the object of my invention. 
A represents an electrical conductor con 

nected with one pole of a generator of elec 
tricity and connected with the bobbin of an 
electro-magnet B, the other end of which 
(represented by C) is connected with the piece 

magnet B, the core of which attracts the end of metal D. 
T represents an electrical conductor, which 

connects the piece of metal E with the other 
pole of a generator. Were the circuit, closed 
the current would pass through A B C DET, 
as indicated by the arrows; but being open 
between D and E the current cannot paSS un, 
less some means of closing the circuit is pro 
vided. This I provide by the following means: 
H represents an induction-coil, the primary 

of which (represented by the binding-posts M. 
L) is connected with the conductors YJ from 
battery I, and whose secondary(represented 
by FG) is connected with the pieces of metal 
D and E to be Welded, 
U represents a vibrating circuit-breaker 

connected with the induction-coil. One of 
the connections of the secondary Winding of 
the induction-coil II (the one marked IS F) is 
connected with the two contact-plates R. Q, 

by which the connection F is broken, except 
when plates R. Q are connected to prevent 
the Welding-current from passing through 55 
and destroying the secondary coil of the in 
duction-coil H. 
S represents a circuit-breaker consisting of 

a lever pivoted at N to the base on which 
electro-magnet B rests, and one end P is in 
proximity to the end of the core of said elec 
tro-magnet, while the other end Cl, which 
overbalances end P, rests normally on the 
contact-pieces R. Q, thus closing the connec 
tion F. 

In Fig. 2, W represents a conductor, with 
which is connected the conductor T and the 
connection G of the induction-coil, precisely 
as these are connected with the metal piece 
E in Fig. 1, 

ac is an insulating-handle by which con 
ductor W may be manipulated. 
The operation of my invention is as fol 

lows: A current being turned into conductor 
A remains inactive because it cannot CrOSS 
the interval between D and E; but the action 
ef the induction-coil I causes a spark to pass 
between D and E, thus affording a pathway 
for the main current, which instantly passes 
through A, B, C, D, E, and T, forming a Vol 
taic arc between D and E, which rapidly 
brings the meeting edges of D and E to a 
Welding heat. As soon as the circuit is thus 
established the current energizes the electro 

P of bell-crank level S and raises the end Cl. 
of said lever away from contact-pieces R. Q, 
so that the current cannot flow through the 
induction-coil. If for any reason the arc be 
tween D and E breaks, the circuit is broken, 
magnet B no longer attracts end P of lever S, 
and the end (, of said lever again connects 
the contact-plates R. Q, when a Spark in 
stantly passes between D and E, the circuit 
is re-established, and lever S again attracted 
by magnet B. When the connections are 
made, as shown in Fig. 2, the spark and al'c 
pass between D and W instead of D and E. 

I have illustrated an induction-coil as the 
means for passing a circuit - establishing 
spark between ID and E; but any known elec 
trical apparatus which is capable of perform 
ing the same function-viz., causing a spark 
between D and E-ris for the purposes of my 
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in Vention an equivalent of the induction 
Coil. When the ends of D and E are suffi 
ciently heated, they are welded by being 
pressed together, the current being stopped 

5 or not at Will, and the Weld may be finished 
in any known mode, as by hammering, roll 
ing, &c. 
What I claim as my invention, and desire 

tO Secure by Letters Patent, is 
1. The herein-described process of welding 

by electricity, consisting in connecting the 
articles to be welded with the poles of agen 
erator of electricity in open circuit, closing 
the circuit by causing an electric spark to 

I5 pass the break in the circuit, and bringing the 
articles together to form the Weld when 
sufficiently heated. 

IO 

2. The herein-described process of welding 
metals by electricity, consisting in connect 

2O ing one of the articles with the poles of a 
generator of electricity, placing a conductor 
connected with the other pole of the gener 
ator in proximity to the edges to be welded, 
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leaving the circuit open, and forming a path 
for heating-currents between one of said ar 
ticles and said conductor by causing a Spark 
from an independent source of electrical 
energy to pass the break in the circuit, where 
by a voltaic arc is formed in the break in the 
circuit. 

3. In the art of Welding metals electrically, 
the combination, with two pieces of metal not 
in contact with each other, of electrical con 
ductors connecting said metal pieces with the 
poles of a generator of electricity, an electro 
magnet included in one of said conductO'S, 
a generator of high-tension currents Con 
nected with said metal pieces, and a circuit 
breaker in the circuit of said high-tension 
generator, controlled by said electro-magnet, 
substantially as described. 

CHARLES II. COFFIN 
Witnesses: 

CYRUS E. LOTHROP, 
GERTRUDE ANDERSON. 
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