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automatically regulating the current to con-
form to the number of such ares in use.
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Tc aZZ whom 7 mmy concern:

Be it known that we, GEORGE D BURTON
resudmg at Boston, in the county of Suﬁclk |

‘and EDWIN E. ANGELL,’ residing. at Scmer—

ville, in the county of Essex, in the State of
Messachusetts, citizens of the United States;
“have invented certain new and useful Tmi-
.. prevements in Electric-Arc. Metal-Working
Apparatus, of.’ whtch the fcllcwmg 18 & epccl-

fication. - -

. This 1uventlcu relatee to the heatmg cf
metals for forging or welding purposes by
means of the electric are.

The object of the 1uveutmu is to prow.de
meang for coniveniently utilizing one ain
cireuit for different metal heating ares and

The drawing represents a plan view of this
improved electnc are metal working appa-

T&tflﬂp g .' .

The eppa,rutus comprlses a main circuit

"and several branch working circuits connect-.

ed in parallel with the main clrcult und com-

' pleted by the work to be heated.

The wires 10 and 15 are the main ecircuit
Wn'ee which are ‘connected w1th an electric

converter, a ‘dynamo, a storage battery or

other suitable source of electnclt.y A resist-
ance 20 is pluced in the main circuit for throw-
ing the current’ into the branch working cir-

cuits, the outer ends of the wires 10 and 15
“being- counected with said resistance.
resistance 20 is shown in the drawing in the
form of a tank 21 containing an electrolytic

The

eolutlcn, and anode and cathode plates 22
and 23, the wire 10 being connected with the
plate 93. An. automatic variable resistance

30 iz interposed in the main circuit and serves |
40 to regulate the current to correspond to the
number of arés in use. This variable resist-
ance, ‘when constructed as shown in the draw-

ing, eomprises & series of resistance coils 31,
connected by the wire 24 with the plate 23 of

5 the resistance tauk 21, a horizontally swing-

ing lever 32 earrying a ‘contact brush 33 at its
outer end for contact with ea.ld coils and an

x mtermedlete coutect brush 34 a plate 16 on
which the intermediate coutuct Pbrush bears,
‘| and a spring 35 for retracting said lever to
| its normal position. The lev_'er 32 18 composed
L of two parts insulated from each. other, the
inner portion being composed of 1magnetic

metal and the cuter end being ccmpceed of
conductive material. The contact brush 34
may be in the form of an anti-friction roller
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which traverses the plate 16 when the lever
18 swung from left to right or viece versa.

The outer end of the main circuit wire 15 is

connected with the plate 16, and said plate
serves as & conduetor for pessmg the curreut
frcm said lever to said circuit wire..

6o

The working branch circeuits 50, 70 and 90 -

are ccuuected in multiple are with the main
circuit. The working branch circuit 50 com-

prises a wire 51 connected with the main
circuit wire 10 a wire 52 connected with the -
 wire 51, a resistance being interposed be-

tween eaid wires 51 and 52 in the form of an

electrolytic tank 53 having terminal anode
and cathode plates, 54 and 55, the outer end

of wire 51 being connected te the plate 54 and
‘the inner end of wire 52 being connected with
the plate 55. The outer end of the wire 52 i

provided with a carbon pencil holder 56 hav-

| ing an insulated handle 57 and carrying a

75 |

carbon pencll 58. The other side of the

uorkmg circuit 50 comprises a wire 61 which
is connected with the other main ecircuit wire
15, preferably by means of a rheostat 62.
| The outer end of the wire 61s provided with

a clamp 63 for bolding, clamping or forming

contact with the metal plate or article to be'

8o

heated. The other working cireuits are of =

similar construction to the: clrcult 50.

An electrc-magnet for antomatically actu-

‘ating the Va.rla.ble resistance 30 is common to

the eeveral working circuits and consists of a

soft iron bar 100 provided with an enlarged

head 101 at one end disposed ud.]aceut to the
swinging lever 32 of said variable resistance

90

| 80, and. coils 102, 103 and 104 wound about
f_se.id bar and fcrmed from the wires 61, 91 a.ud
-121 of t.he eeveral workmg clrcults.
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In the use of this improved arec heating ap-
paratus,the work to which heat is applied, as
for instance, plates 200, 300 and 400 are
placed 1n their respective clamps or holders,

as 61 of the several working circuits and the |
insulated handles as 57 are grasped by the

operators and the carbon pencils of s8aid hold-
ers are brought in contact with said plates
whereby the circuits are completed, and then

said pencils are lifted from contact with the | sulated handle and earrying a earbon pencil,

plates whereby electrie ares are formed. The

moved about on the
points where the heat is desired. When the

heatingis completed the holderislifted where-

by the pencil is withdrawn, the circuit broken

and the are destroyed. A soft iron wire as. |

105 is connected at one end to the bar 100 of
the electro-magnet and at the other end to the
work disposed in the given circuit, whereby
the metal to be worked is somewhat magnet-
ized. Thismagnetization of the work causesa
steady and unbroken are. The current of the
maln circuit flows through the resistance 20
when no arc is established in either working
circuit,and when one or more of the working

~¢ireuits are in use, only a portion of the cur-
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rent passes through said resistance. Assoon
as an arc is established in either of the work-
ing circuits, the bar 100 becomes magnetized
and pulls over the lever 32 of the variable re-
sistance 30 whereby the brush 33 at the outer
end of sald lever moves over the resistance

coll 31 and throws a greater number thereof |

in circult with the main eircuit, increasing
the resistance thereof to correspond with the
work being done. | |

A rheostat as 62 in the working circunit may
be manipulated by the operatorto throw more
or less current into the given working cireuit
according tothe amountrequired for the work
being done. - E

The resistance tanks, as 53, disposed in the

working cireuits avoid a metallie cirenit back

to the machine, the liquidserving as a cushion

1o absorb sudden shocks or impulses of the

current when the load is suddenly applied or
removed, whereby sparking at the dynamo or
other source of electrical energyis prevented.
The liquid may consist of water, or water with
sal-ammoniac orother soluble salts, which will
lessen somewhat the resistance of the water.

We claim as our invention: -

1. In an electric metal working apparatus,
the combination of a main circuit, a variable
resistance disposed in said ecireuit, a branch
working circuit connected with said main cir-
cuit, one terminal of said working circuit be-
ing provided with a work holder and the other
terminal with a movable holder having an in-
sulated handle, and carrying a carbon pencil,
and an-électro-magnet the core of which is
disposed in proximity to said variable resist-
ance for actuating the latter, the coil of said

holder carrying the carbon pencil may be |
plate to the point or

488,468

magnet being formed from one of the wires of
the working circuit. |

2. In aun electric metal Wdrking.apparatus,--

the combination of a main circuit, a variable
resistance disposed in said circuit, a branch |
70

cuit, one terminal of said working circuit be-
ing provided with a work holder, and the other

working circuit connected with said mainecir-

terminal with a movable holder having an in-

and an electro-magnet the core of which is

15

disposed in proximity to said variable resist-
ance for actuating the latter, the coil of said
magnet being formed from one of the wires of '
the working cirecuit, and a wire connecting -

the core of said magnet with the work.

- 3. In an electric arc metal working appara-
| tus, the combination of a main circuit, a

S0

branch working circuit connected with said
main eircuit, the terminals of said braneh cir-

cuit being provided respectively with a car-

bon holder and a work holder, a variable re- .
sistance in the main eircuit comprising a se-

ries of resistance coils, a pivoted lever pro-

85

vided with a brush for contact with said coils,

SO .. . 99
main circult,a brush on said leverin contact

a plate connected with one of the wires of the

with said plate, and a spring for retracting

said lever,and an electro-magnet, the core of =
which is disposed in proximity to-said lever

for actuating it, the coil of said magnet being

formed from one of the wires of the working

gircuit.,

95

4. In an electric arc metal working appara- -
tus, the combination of a main ecireuit, twoor

‘more branch working circuits connected there- 100 -

with, the terminals of each branch cireunit be-

ing provided respectively with carbon and

work holders, a variable resistance in said

main circuit, and an electro-magnet the core
of which is common to said working cireunits,
one end thereof being disposed in proximity

to said variable resistance, and the cores of

sald magnet being formed from the wires of
said working circuits. B

9. In an electric arc metal working appara-
tus, the combination of a main cireuit, two or

110

more branch working circuits connected there-

| with, the terminals of each branch circuit be-

ing provided respectively with carbon and

work holders, a variable resistance in said
main cireuilt, and an electro-magnet the core

of which is common to said working circuits, -

one end thereof being disposed in proximity

to said variable resistance, and the coil of said

magnet being formed from the wires of said
working cireuits, and rk ostats disposed in

sald working circuits. |

6. In an electric arc metal ﬁ"orking Appara-

tus, the combination of a main circuit, a work-
ing circult connected therewith, the terminals

65
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of said working circuit being provided with
carbon and work holders respectively, a re- -
sistance tank in said working circuit, a vari-
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able resistance tank in the main circuit, ana
an electro-magnet for actuating said variable
resistance operated by the working eircuit.
7. In an electric arc metal working appara-
tus, the combination of a working circuit hav-
ing a conductor adapted for connection with
the metal to be heated or worked, a conductor
provided with, a movable terminal for form-

ing an eleetric arc in connection with said
work, and a lignid resistance disposed in said

~ working cireuit and serving as a cushion for

the currenton the formation and cessation of
the arec. | -
GEO. D. BURTON.
"EDWIN E. ANGELL.

1 Witnesses to signa,ture_' of G. D, Barton: |

CaAS. FOLLEN ADAMS,.
F. C. SOMES.

Witnesses to signature of E. E. Angell:
W. H. Boss,
MABEL P. RICE.
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