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UNITED STATES

PaTENT OFFICE.

HENRY I*IOWARD, OF HALESOWEN, NEAR BIRMINGHAM, ENGLAND.

HEATING AND WELDING BY ELECTRICITY.

SPECIFICATION forming part of Letters Patent No. 473,008, dated April 19, 1892,
Appliéati_on filed October 21,1891, Serial No, 409,433, (No model.)

To all whom it may concern: '

Beitknown that I, HENRY HowARD, manu-
facturer, a subject of the Queen of Great Brit-
ain, and a resident of Coomb’s Wood Tube
Works, Halesowen, near Birmingham, Eng-
land, have invented certain new and useful
Improvements in Apparatus for Heating and
Welding by Electricity, of which the follow-
ing is a specification. v ' ;

This invention relates to heating and weld-

ing by the electric are, where the work forms

one pole and a pencil the other pole. I inter-
pose in the circuit and in proximity to. the
work a block of carbon or other comparatively
bad conductor of electricity, which by reason
of its greater resistance becomes heated, and
thus heats the work by radiation. The posi-
tive pole of the battery or other source of
electricity is connected to this block of car-
bon, which may rest upon or be partially sur-
rounded by asbestus or similar insulating re-
fractory material, and the current is led from
thence by a conductor to the work or to the

“support on which the work rests, while the

negative pole is connected to a pencil of car-
bon situated on the other side of the worl, an
electric arc being formed between the pencil
and the work, so that the work .is heated on
one side by the arc and on the other by ra-
diation from the heated block. =~ -
Figure 1 is a plan, and Fig. 2 a side eleva-
tion, of the apparatus; and Figs. 3 and 4 are
sections on the lines X X and Y Y, Figs. 1 and
2, respectively. ' ’ .
A is the conductor from the positive pole of
the battery or other source of electricity, the
end of which is connected to the metal clip
A’, resting on the insulating-block A% The
other end of this clip is furnished with jaws,
in which a rod B of carbon is held, the jaws
being tightened on the carbon by the screw
A% The other end of the carbon rod B is held
in a similar clip ¢’ at the end of the metal
bar C, ) o
D’ is a conductor connecting the bar.C to
the work D or to the support E, on which the

F is a jacket of asbestus or other refrac-
tory insulating material partially surround-
ing the carbon rod B. The carbon rod B

should be placed as near as is practicable to
the work; but care must be taken thatthe cur-

rent is not short-circuited by forming an are
between the rod B and the work.

" The length and sectional area of the rod B
must be properly proportioned to the current
being employed. If too large, the rod will not
become properly heated, while if too small it
will become overheated and destroyed. A
suitable eurrent for a rod fifteen millimeters
in diameter and two hundred millimeters long
would be about seventy volts and three hun-
dred ampéres. o

The negative pole of the battery or other
source of electricity is connected by the con-
duector G to the carbon pencil 11, whieh is held
in a support, as shown, by which it may be
moved over the work.

‘What I'claim is—

1. An apparatus for heating or welding by
the electric are, in which the work forms one
pole, comprising a pencil forming the other
pole, a generator of electricity, cireuit connec-
tions between the pencil and the generator
and between the generator and the work, and
a resistance so proportioned in size to the car-
rent as to be heated without being consumed
interposed in the circuitand arranged in prox-
imity to the work to heat it by radiation.

2. An apparatus for heating or welding by
the eleectric are, invhich the work forms one
pole, comprising a peneil forming the other
pole, a generator of electricity, cireuit connec-
tions between the pencil and the generator
and between the generator and the work, and
a resistance so proportioned in size to the eur-
rent as to be hieated without being consumed
interposed in the circuit between the genera-
tor and the work to heat the work by radia-
tion while being also heated Dby the electrie
are.

3. An apparatus for heating or welding by
the electrie are, in which the work forms one
pole, comprising a pencil forming the other
pole, a generator of electricity, circuit connec-
tions between the pencil and the generator
and between the generator and the work, and
a resistance interposed in the cireunit and ar-
ranged in proximity to the work, but at a suit-
able distance therefrom to avoid short-cir-
cuiting, and adapted to heat the work by ra-
diation while being heated by the electric are,
and means for moving the pencil over the
work.
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4. An apparatus for heating or welding by
the electrie are, in which the work forms one
pole, comprising a pencil forming the other
pole, a conductor- connecting the peneil with
a source of electrieivy, a resistance so propor-
tioned in size to the current as'to be heated
without being consumed and arranged at a
suitable distance from the work to avoid short-
cireniting, arranged to heat that side of the
work opposite the side on which the arc is
formed, a conductor conneecting the resistance
with the source of electricity, and a conductor
or conductors connecting the resistance with
the work,

5. In apparatus for heatmcr and Welduw by
the electric are, where the WOIL forins one pole
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and a pencil the other pole, the combination
of a conductor leading from the positive pole

“of the source of eleetnclty, a metal clip con-

nected to the conduetor, a carbon rod, one end
of which is held in the ¢lip, a second clip hold-
ing the other end of the carbon rod, a con-
ductor‘ connecting the second clip to the work
or to the supporton whichthe work rests,and

- a pencil connected by a conductor to the nega-

tive pole of. the source of eleetricity.
HENRY HOWARD.

‘Witnesses:
WALTER J. SKERTEN
T, J. OsSMAN,
Both of 17 Gracechurch St., London,E C.
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