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To al., whon, it navy concern. 
Beit 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 Apparatus for Electrically 
Welding Metal, of which the following is a 
Specification. 
My invention consists in an improved ap 

paratus for heating or Welding metals electri 
cally, hereinafter fully described and claimed. 

w Figure 1 is an end elevation, partly in sec 
tion, of an apparatus which may be used to 
practice my invention, and Fig.2 is a diagram 
showing a modification in the electrical cir 
cuit. 
A represents legs or supports, each of which 

carries a clamp K, made of such form as to 
receive the work to be operated upon, which 
in the illustration is shown as a tube or ring, 
and provided with set screws by which the 
Work may be fastened in the clamp. 
W represents the material to be heated or 

Welded, shown as a tube or ring which is to 
be Welded together with a lap joint. 
C represents an extraneous conductor or 

Carbon held in an insulating handle H and 
COnnected by conductor X with one terminal 
of a Source of electricity G, the other terminal 
of which is connected by a conductor Y with 
the material W, the connection shown in Fig. 
1 being through one of the clamps K, or it may 
be made with the material direct. 
R represents a variable resistance inter 

posed in conductor X, by means of which the 
current can be regulated. 

l, represents a cross-bar supported at its 
ends on the two clamps IS K, and S repre 
sents a Screw shaft threaded through bar I. 
and SWiveled at its upper end into a plate i. 
TT represent standards secured to, but in 

Sulated from plate t, to the upper ends of 
which are pivoted two carbon holders i, car 
lying carbons c c'. 
M represents a magnet carried on a support 

b, Secured to arms TT and the core of magnet 
M is threaded as shown at S and provided 
With a thumb piece, whereby said core may 
be adjusted with relation to the meeting point 
of the carbons c c', as shown in Fig. 1. Car 
bons C c are connected by conductors c and 
| With the terminals of a generator G, a vari 
able resistance R' being inserted in one of 

said conductors, and the terminals of the elec 
tro-magnet M are connected by shunt circuits 
Z Z with said conductors of and ac, a variable 
resistance R' being introduced into said cir 
cuits. - 

I have shown the carbon C and the carbons 
c c' in circuits connected with the separate 
generators, but it is evident that they may be 
all connected with the terminals of one gen 
erator. 

In the diagram of Fig. 2, a caibon C above 
the joint, and a similar carbon C below the 
joint are connected in parallel by conductors 
ac, ac', ac' with one terminal of the generator 
G, while the material on the two sides of the 
joint is connected by conductors, y' and f' 
with the other terminal of said generator. R. 
and R' represent variable resistances in Said 
circuit. 

Referring to Fig. 1, a current being passed 
through conductors ac and ), carbon C and 
material W, by bringing carbon C in contact 
with the material and then slightly raising it 
a voltaic are is formed between said carbon 
and the material. A current being passed 
through conductors a and y and carbons C c' 
(said carbon being in contact) by separating 
said carbons a voltaic arc is formed between 
them in proximity to the under side of the 
material W, and this are may be thrown to 
Ward said material by magnet Mas described 
in one of my previous patents. The result is 
that the outer side of the upper lap and the 
inner side of lap are simultaneously heated 
by independent voltaic arcs, and both are rap 
idly brought to a welding heat, and may be 
welded in any desired manner, while if it be 
attempted to make a lap joint on metal of any 
appreciable thickness, say one-quarter of an 
inch, by means of one arc applied either to 
the outer or inner lap, said lap will be melted 
before the other lap approaches a Welding 
heat. 
The operation in Fig. 2 is simply a dupli 

cation of the operation on the Outer lap in Fig. 
1, the carbon C forming an arc under the inner 
lap in precisely the same way as the carbon C 
forms an arc outside of the other lap. The arc 
between carbons C C and the material being 
applied to the outer Surfaces of the laps the 
“steelifying effect is confined to said outer 
surfaces, and does not injure the Weld, as is 
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the case where abutt weldis made by a voltaic 
arc Sprung between the material and an ex 
traneous conductor, for in such case the arc 
seems to have the effect of partly converting 
iron into steel, and this converted metal lies se Weld, thus preventing a homogeneous 
WeC. 

What I claim as of my invention, and de 
sire to secure by Letters Patent, is 

1. In an apparatus for electrically heating 
metal, the combination of means for connect 
ing the metal to one terminal of a source of 
electric energy, an extraneous conductor con 
nected to the other terminal of said source of 
electric energy, two extraneous conductors, 
and means for maintaining an electric arc 

between said electrodes within the field of 
force of a magnet. 
-2. In an apparatus for heating metal for 
making a lap joint consisting of a clamp for 
holding the material with the lap in position, 
mechanism for maintaining a voltaic arc on 
the outer side of the outer lap, and mechan 
ism for simultaneously maintaining a voltaic 
arc on the inner side of the inner lap, within 
the field of force of a magnet, substantially 
as shown and described. - 

CHARLES I, COFFIN. 

Witnesses: 
GERTRUDE H. ANDERSON, 
GEO. H. LOTHROP, 
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