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To all thon it pay concern: 
Be it known that I, ELIHU THOMSON, a citi 

zen of the United States, and a resident of 
Lynn, in the county of Essex and State of Mas 
sachusetts, have invented a certain new and use ful Apparatus for Electric Welding, of which 
the following is a specification. 

MIy invention relates to an improved appara 
tus for the practice of a new process or art of 
welding by electricity, which forms the subject 
of a separate application for patent. 
The object of my invention is to faciliate 

the operation and provide for its control. 
It consists of a regulable source of curret, 

provided with an induction apparait us, to be 
presently described, and also of a meals for 
easily clamping the pieces to be welled and 
of setting them ill position. 

Figure 1 show's my in proved apparatus; 
lfig. 2, a clamp for cuick work in clamping and 
unclainping pieces to be joined and that have 
been joined or welded. Fig. 3 shows the form 
of one of the removable clamping-lblocks for 
wire; Fig. 4, another view of the sanie; iig. 
5, a stop for insuring proper placing of the 
pieces to be jointed. Fig. 6 is another view 
of the same. Fig. 7 is one example of the work 
that can be accomplished. Fig. 8 shows an 
other example of the same. 
A B, Fig. 1, are wires leading from a source 

of alternating electric currents to the coil of 
insulated wire P, wound around a ring-shaped 
iron core, FF, as shown. The coil P has a 
number of turns, depending on the electro-mo 
tive force and current supplied to it, its con 
volutions being usually numerous when used 
with average electro-motive forces and cur 
rent strength. The connection of A and B to Pis 
made so that a variable resistance, R., (or the 
equivalent may be substituted for it,) may be 
inserted in greater or less amount, so as to 
vary the force of the primary circuit-current 
in the coil P, and the switch Zpermits of rupt 
uring such circuit at will. Around the same 
iron core FF are also wound a few turns of 
heavy copper cable S, giving an almost in 
appreciable electrical resistante. The ends of 
the secondary coil are attached each to one of 
a pair of clamp-bearing arms or blocks, L II, 
of good conducting metal, relatively placed 
and guided so as to have only a slight move 
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ment toward and from each other. For such 
purpose an insulated flexible plate, as at ( , 
may be used in conjunction will an insulated 
pillar borne by I at E, and passing through 
a hole in L. A nut, N, and coln'essed spring 
strung on said pillar per in it said pillar to be 
used for drawing : ris I, I 'toward each other 
with a pressure depending on the position of 
the nut N. Tile clamps R. K" are placed op 
posite one another on arms I, I., respectively, 
:lid it is?'(w, l. Serves is needed to fore aris 
It i? part and hold then so sparat (d. The 
claimps R K are made so as to hold in lice 
the replace:lle dividel lies or sleeves for hold 
ing wires or other pieces near the point of 
welding or juncturi'. 

In order to manipulate the clamps rapidly, 
they are preferally nail' as i Fig. 2, where 
thc hotly lx is hinged to inci the free ent ar 
ranged to be set or clamped by a novable 
clan-Screw ill a Swinging fraine, ), as shown. 
The dotted lines show the parts in?istenel. 

The removable parts surrounding the wire or 
bar to be welded are like Figs, 3 and 4, and 
are made of copper or other good conductor 
in halves, the size of internal bore being nearly 
cqual to the dimensions of the bar to be 
clamped, and such bore is somewhat counter. 
sunk, pre?erably at the end where the wires, 
WW', to be jointed are abutted at J, Fig. 1. 
The wires or bars WW'should be set, project 
ing a little from the clamp-blocks when abut 
ted, and to secure this I have devised a stop 
late, O, Fig. 5, for insertion between the 

clamping-blocks K K', as indicated, such 
plate O having a thin portion against which 
the wires may be abutted, and a thicker por 
tion immediately above for insertion botween 
the clamp-blocks, so as to determine their dis 
tance apart during the insertion of the wires. 
The removal of O leaves the wires free to abut 
and yet project Solne little distance from the clamps. 
Fig.6 shows the stop-plate O on its flat side, 

while in Fig. 5 it is seen edgewise. 
The operation of my apparatus is as foll 

lows: The wires or bars WW, of iron, steel, 
German silver, brass, copper or its alloys, 
&c., having been inserted into the clamps by 
the aid of the plate O or without it, and the 
screw H, Fig. 1, turned back, so as not to in. 
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terfere with the approach of L II, under the 
action of the spring under the nut N, the 
switch Z is momentarily closed to permit al 
ternating currents to flow in coil P. There 
results very heavy currents in S, which trav 
erse the junction or abutted ends of W. W.", 
projecting from the clamps. The immediate 
result is partial fusion of such ends and union 
into one piece by the force of the spring under 
N. Suitable adjustments of current and elas 
tic pressure are readily made to suit the size 
of bars or wires and their conducting-power, 
so as to fuse or electrically weld them. Joints 
of steel with steel or iron are thus easily 
formed, or with (german silver or brass, or of 
brass with brass, or with iron, steel, or Ger 
man silver, &c. 
Other means of regulating the current given 

out by S may be used, some of which are in 
dicated in Figs. 9, 10, 11, 12, and 13. 

In Fig. 9 the iron core F is divided, and one 
portion is made movable toward and from the 
other, so as to more or less completely close 
the maguetic circuit of the core by a regulat 
ing-screw, I', or the like. 

In Fig. 10 the core has another coil, S', wound 
on it, in the circuit of which a variable resist 
ance, R, lay be inserted as needed. This coil 
S', when on short circuit, will nearly neutral 
ize any effect in S, but when on open circuit 
will give to S its full lower, and with valrying 
resistances in its circuits the current induced 
in S will vary. Its effect is similar to placing 
a closed tube of copper of greater or less di 
nelsions around the core or parallel to the 
secondary S. 

In Fig. 1 the core F is made movable in 
and out of the axis of S, to valry the current 
generating inductive currents in S. 

In Figs. 12 and 13 the core F is surrounded 
by the primary coil P, as shown, and is of 
such diameter that a single band of copper, S, 
alone forms the secondary, and whose position 
as regards the coil P and core F may be 
changed from the maximum position shown 
to any other. In this case the halves of the 
band S can also replace the arms L. L' by 
hinging them, as shown, and providing a flexi 
ble cable connection or shunt, C, around the 
hinge-joint. The wires W. W.", or bars to be 
jointed, are held abutted by clamp-screws, and 
are pressed together by an adjustable elastic 
spring, V, which is prevented from making 
connection between the separated ends of the 
band S by insulation, as at E. 
Other methods of regulating the discharge 

of currents may be used, and my invention is 
not limited in such particular. 
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What I claim as my invention is 
1. In an apparatus for electric jointing r 

welding, a source of heavy currents and me: 's 
for regulating the same, in combination with 
devices for holding the pieces to be welded 
and with a means of imparting a pressure tenu 
ing to force such pieces together. 

2. In an apparatus for electric jointing of 
welding, the combination, with devices f. 
holding pieces to be welded, of a coil wound 
upon an iron core and connected with a source 
of electricity, a secondary coil or circuit of 
low resistance, connections from said second 
ary coil to the holding devices, and means for 
varying the magnetic inductive effects of the 
core upon the secondary, as and for the pur. 
pose described. 

3. In an apparatus for electric jointing or 
welding, the combination, with devices for 
holding the pieces to be welded, of an induc 
tion apparatus wound with two coils, one of 
low resistance as compared with the other, 
connections fron the low-resistance coil to the 
holding devices, and a source of electric cur 
rent connected with the coil of comparatively 
high resistance. 

4. The combination, with the clamling 
blocks and means for connecting the saline 
with a source of electricity, of a stop-late, (), 
having a thin portion, against Wilhiel the parts 
to be welded may be ablatted, and a thicker 
portion, against which the clan -llocks may 
abut, so as to determine their listance apart 
in the operation of inserting parts to be welded. 

5. In an apparatus for electric welding, a 
regulable source of current of electricity and 
means of passing the same through the pieces 
to be welded and across their surfaces of co 
tact, in combination with lealus for exerting 
a regulable pressure upon such surfaces, as 
described. 

6. An apparatus for electric welding, con 
sisting of a primary coil fed by alternating 
currents, means for regulating the effect of 
said currents upon the secondary coil in in 
ductive relation thereto, clamps for holding 
the pieces to be joined, so as to contact with 
each other at the point of junction, and means 
for pressing said pieces together at the point 
of junction, as described. 
Signed at Lynn, in the county of Essex and 

State of Massachusetts, this 23d day of March, 
A. D. 1886. 

ELIHU THOMSON. 
Witnesses: 

W. O. WAKEFIELD, 
E. H. KITFIELD. 


