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7o all whom it may concern:

Be it known that I, Wirtiam D. Coovipee,
a citizen of the United States, residing at
Schenectady, county of Schenectady, State
of New York, have invented certain new
and useful Improvements in Electric-Re-

. sistance Furnaces, of which the following
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- or other cooling fluid, admitted through-
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the tube. At the opposite

is a specification.

The present invention comprises a novel
resistance furnace having a heater tube of
refractory material, the object of the in-
vention being to provide a simple, rngged
furnace capable of operation at tempera-
tures up to 2500° C., or more and adapted
to maintain a high vacuum or inert atmos-
phere about the object to be heated,

The novel features of my invention will
be pointed out with particularity in the ap-
pended claims and a detailed description
of the invention will be given in connection
with the accompanying drawings of which
Figure 1 illustrates  partly in perspective
and partly in vertical section a furnace em-
bodying my invention, and Fig. 2 shows in
section details of a terminal adjacent to the
cover plate. ‘

As shown in the drawing, the furnace
comprises a heater tube 1 of highly refrac-
tory material, preferably tungsten, at one
end of which is joined a plug 2 of a metal
of high electrical and heat conductivity, for
example, copper, which clgggs the end of

enid a ring 3 of
like metal is joined. The copper is prefer-
ably first treated while fused with oxidiz-
able boron material to remove dissolved

gases and is then cast in a vacuum in con-

tact with the tungsten, as described in my
prior Patent, No. 1,162,341. TIn this way

an Intimate molecular adherence of the two

metals is secured. Surrounding the heater
tube and spaced away therefrom is an in-
closing envelop or tank 4, which is pro-
vided with an outer jacket 5. affording a
space through which a cooling fluid may be
circulated. On the outer surface of the
tank 4 spiral baffle plates 6 are located to
cause a circulation about the tank of water

a tube 7 and exhausted through a tube 8.
Between the plug 2 at the lower closed

end of the heater tube and the tank 4 ig’

provided a yielding or floating electrical

conhection, preferably a body 9 of liquid

‘metal, such as mercury which permits ex-

pansion and contraction of the heater while
preserving good electrical connection. A
cooling coil 10, immersed in the mercury
maintains a desired temperature during the
operation of the furnace. Suitable gas-tight

nilet and outlet tube of the cooling coil.
The contact ring 3 is mechanically fitted
within the end of a metal tube 18 which
passes through the cover plate 14 of the
tank 4. The cover plate is maintained
firmly pressed against the tank 4 by bolts
15, suitable insulating gaskets 16, 17 of fiber,
rubber or the like, bemng provided to insulate
the cover from the tank and the bolts 15.
The cover is cooled by means of a coil 18,
having an inlet tube 19 and an outlet tube
20. A contact plate 21 joined to the tube 13
is fastened to the cover plate 14 by bolts 22,
suitable washers 23 of lead or the like being
provided fo make a gas-tight joint. A split
clamping ring 24 best shown in Fig. 2 sur-
rounds the tube 13 at .its junction with the

65

60

. packed couplings 11, 12 are provided for the .
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ring 3 on the open end of the heater. It is -

drawn tightly against the junction by a
bolt 25. This clamping ring 24 is also
water-cooled, the inlet pipe 26 and the out-
let pipe 27 being shown in Fig. 1 adjacent
the tube 13. '

The space between the resistor tube 1 and
the tank may be evacuated or c¢harged with
gas through a tube 28, and is shown as com-
municating with a vacuum pump through a
chamber 29 containing a drying agent 30
such as phosphorous pentoxid. The space
within the heater tube may be separately
evacuated, or charged with gas., As indi-
cated the end of the charging tube 13 is

closed with a. cylindrical stopper 31 com-

municating with a tube 32, and provided if
desired with a window for observing the in-
terior of the heater tube.
rubber secures a' vacuum-tight joint.

A heating current for the heater tube is
supplied by  conductors 34, 35, connected

respectively to the tank 4 and the: contact
21. - A furnacé constructed as above de-
scribed with artificially.cooled electrical ter-
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A gasket 33 of . -
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minals in intimate contact with the heater . .

and located within the inclosing tank, may

be heated up with great rapidity with a
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sufﬁclently heavy current without weakening
or increasing the electrical resistance of the
contacts. )
“What I claim as new and desire to ecurc,
by Letters Patent of the United States, is:
1.. An electric furnace comprising a heater

“tube’ consisting of réfractdry -material, a

plug of metal of -good heat and electrical
conductivity molecularly joined to and clos-
ing oné end of said tube, an inclosing metal

" tank spaded apart from said heater tube, a
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yielding electrical connection between said

.inclosed end of the heater tube and the tank,

an insulating seal between the opposite end
of the heater tube and said tank, and elec-
trical connections respectively. for said tank,
and -for the énd of the heater tube. oppomte
the end in electrical contact with said tank.

2. An electric furnace comprising a heater
tube of tungsten, a plug of copper joined
to and closing .one end of said tube, a
copper contact ring joined o the opp(>51te
open end of said tube; a metal tank inclosing
said tube, a yielding electrical connection be-

‘tween said plug and said tank, a metal cover

. for said tank electrically in contact with
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said heater tube, an insulating seal between
said cover and said tank, and electrical con-
nections respectively . for said tank and stud_
cover.

3. An electric furnace comprising a sub-

_stantially gas-tight heater tube of refrac-
tory material, means for removing or intro-

ducing gas to said tube, means for conduct-
ing a heating current thereto, and a sealed
:mclosmd envelop spaced dpart from said

“heater tube and adapted to be separately

evacuated or filled with gas.

4. ‘A vacuum furnace comprising a heater
tube of refractory material, a metallic cas-
ing for said tube spaced apart therefrom, a
quantity of mercury in said casing, means
for cooling said mercury, a plug of good
conducting material joined to one end of

said heater tube and contacting with said
mereury, and -electrical connections respec-”

 tively for the opposite end of said tube and

"a conducting liquid between the opposite end.
_of said tube and said casin

for the metallic casing.

"5. A furnace comprising a heater tube of-

refractory material, a metal casing spaced

‘apart therefrom, an insulating seal between

one end of said heater tube and said casing,

g, and electrical’
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connections respectively for said. 'casing and
for the end of said heater tube 1Ilblll¢lt0(1

from said casing.

6. An electric furnace comprising a re-

sistor of refractory material inclosing a

heating zone, a metal casing spaced away

from said resistor compusmw a tank. and

a cover for said tank, an insulating seal be-
tween said casing and said cover, a y1eldmg
electrical connection between one of the
members of said tank and one end of said
resistor, and an electrical connection for the
oppos1tc end of said resistor.

7. An electric furnace comprising a re-
sistor tube of refractory material, bodies
of metal of good heat conductlwty ‘molecu-
larly adherlnrr to opposite ends of said rve-
sistor, an mdosm(r tank, electrical contacts
]omcd to said, adheunv bodies of metal
within said tahk, nieans for artificially eool-
ing said contacts, a tube for introducing a
ch(ugg to be heated into said resistor tube

~communicating with said resistor tube and

projecting outside of suid tank, and elec-
trieal connections for said contacts

8. An electric furnace comprising a tung-
sten - tube closed at one end,- a gas— wnt
casing surrounding said tube and spdwd
dpart therefrom, a qmmtl_ty of liquid metal
in contact with the closed end of said tube,
a charge-receiving tube electrically connect-
ed to the open end of said tungsten tube
and projecting through sdid casing, means

- for evacuating or hlhnvr with gas the space

between said tun(rbten fube and said casing
independently of ‘the space within said tube,
and electrical connections for the respective
ends of said tungsten tube whereby a cur-
rent for heating the tube may be conveyed.

9. An clectric furnace comprising a gas-
impervious refractory (,onductuw tube

“sealed at one end, means for intr odnung and

withdrawing a chmoe into the opposite end
thereof, a gas- t1<rht casing surrounding
said tube and spau-d away therefrom, a
yielding electrical connection bctwecn the
closed end of said tube and said casing, an

~electrical connection to the opposite end of

said tube and means for evacuating the
space between said tube and said casing in-
dependently of the space within said tube.
In witness whereof, I have hercunto set
my ‘hand this 14th da“ of Dec., 1916.
VVILLIAM D. COOLIDGE
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