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ELECTRIC FURNACE.
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To -all whom it may concera: | |
Be 1t known that I, Joun Traosxsox, «
citizen of the United Qt‘ltf* 3 anf] 5 PEg 3(1@ nt

of the borough of Manhattan of the city oY
5 New York, in the county and State of l‘ww f

Y ork, h&ve mventw? certain new and aseful
Imprwem{,ntb N Eiunw Furnaces, of
“which the following 15 a fﬂwmhmfmn T‘“ﬁfﬁf‘ﬂ
-ence bemg had to the accompanying draw-

10 ings, forming a part hereol. |
his invention relates to Improvements in

elpcfm(, furnaces-of the type in which ?:wni i

generated Dy passing the cuirens hrough o

resistor ordinarily forned of carbon.

The general object of the umprove ments 19
to provide a furnace of this type in which
the thermal loss due to radiation shall be as
little as possible; and in accor {ance with
the improverhents the resistor s avranged so
20 as to be either partially or w nmh inmersed

in- the bath. In order that the resistor may
be electrified, while thus par(mliv or wholily

. surrounded h the material to he hm*em 2]

- casing or &held is provided to enveinp the
25 resistor and thus prevent the bath from com-

ing in contact with it. By this means too,
the resistor is protected from the effects of
the oxygen zmd other active constifuenis of

the. gases of the n!ell,mr chamber. this i
30 fact being another object which the invens

tion 18 di‘-“ﬂ{.{'ﬂﬂﬂ to effect. -

A convenient -and praclical i*tnhmiiamm
of the invention is. Hlustraied in the furnaee

15

ghown in the aceomps nying drawings,
35 -which, '
| I‘Igjum 118 a top 'pi*'m View of '::aﬂd furnues

with the cover r*emf}‘wd showing 4 poriion
of the imterior in hﬁrm;mai section, .cmd

“Fig. 2 is a transverse centrs % section of 1] g

by the broken lmes as . q.
The brick casuw a is pr f}"iﬂ&‘d mm a4 Te-
fractory lining ¢’ to form the nielting cham-
ber ¢ across which the resistor extends }n
45 the present case, the resistor is com pmw@ o

“two main hL{ItlﬁﬁS D and DY, each section |

havmg a pair of hmatm;{ terminals ¢ and
whereby the two seciions may be elec-
tmﬁed separately or in parallel or, as ilus-

50 trated in the present case, {:cam'zwtﬂd HORET
‘gerieg by havmz the terminals ¢’ Joined: by
the connector piece ¢ and the terminals
connectad to an electric eircuit ay shown.

The terminals e’ are &rmn ged to be s u:illhi&,

55 and bolts and nutﬁ e* are pmwdeﬁi for im--
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-m:mvf:} section of

-*I*é‘:fta’ﬂ*‘” fiting o
-?ﬁmv LTC l‘izwd or built into the Iining, as at

sl r mtmhr
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e ©0,1911.
parting, through the connestor plu*e ¢?, the

H’*fju}i(’fj amm:m of ~end-thrust upon " the

¢rpiain {z:q:i .
an resistor, S0 far as the present inven-

tion is COTICE rnec, may be constracted

various ways; i ithe present case, each sec-
Wm ﬁ;vfwf 15 built by ﬁ,ﬂmmrﬁtmg it 1".1]11-—
rality of individnal members d, the opposIng
faces of mmh are formed so gs to interioc ke

with each oiher, whereby under a bmmble
end-th st .us':';imw aiong each scetion, the
inttor sy be supported in a direct hmm with-

ant any extraneons means of support except
The details of construye-
fion Gf ihe slements of such g vesistor and
(hetr volafion ot
% f‘*,rr set forth in

T8, dated B w*’ii _‘1_;,
L 1600, ;a;”*{! il

Geetters Fatent No,
10, fded Septem-

ISRy

bior le'ﬂfﬂm. he un-
necessary to vepent that deseription here,
}*Hw section of the resistor is suspended

well down in the melting chamber
provided - with means to shield it from con-
iha bath, such shield being pmfez-
as *; 151 thé form of a refractory casing ¢
buili fato the furnace walls at gach end and
{,-..f-hg-i E:?Y surrounding or enveloping that
portion of the resistor which wonld “other-

.t " T
e

e exposed fo the melting chamber,
The casing, however, has no physieal con-

.i- 'li
g1

] w1t {he regigtor but, on the othér hand,
{Eww = 2 clear spsce, as shown mn 1ig. 2 of
the drawings, lcit between the wner surface
the easing and the exterior

surfaces of the ﬂ{*r*'%}ﬂmﬁmn nortions of the

vesistor and the contiguous parta of the ter-
| mmal - _
| easings are thus clectiically nsnlated b

which thie casings encompass.

BpALE from the resistor. Moreover, the ends
of the casings are preferably left open so as
io be free for the terminals to. extend
throurh, and w’hmw the ends rest in the re-
3 of the-melting chamber,.

, fig, 1, m order to prm*ent Teal{&tre of
ﬁﬁlfl metal around said ends.
Manifestly, by the foregoing construction,

the resistor may be so disposed that the bath

shall partiaily or wholly surround it, as the
pﬁ%m}i & }Iif{i(“t of the cuntents of the fur-

- nres chamber is-wholly with the casing %,
In this wise, all of the heat generated in the

resislor, ex{wpt that radiated outwardly at
the terminals, 1s necessarily transmﬂtted to

¢" fgr a-purpose presently to be

e Terminais are more par-

and 1s
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the casing and thence, by direct conduction,
to the charge. As heat will thus be very
‘rapldly absorbed, so also cin energy be cor-
“respondingly delivered to the resistor there-
by deriving the advantageous condition of

being able to furnish, thlm,wh L @IVen re-

~sistor, the largest posmble qmntlty of heat
- units ) in the shortest period of time.
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Before applying current to the resistor,
the space between 1t and its casing may be
filled, 1f desired, and so nmmmumd with.an
inert a8, dl&phom alr. and its contfumd
0Xygen; but no claim of 1nvention 1s made

huem to the smmundmﬂ of the resistor

w1th an mert ga ,

" The matexml of which the ca&.nws; are

formed may be that best adapted for with-
standing the action of the substance with
which the casmgs are 1 contact.  Ordi-
narily fire clay, *crucible mixtures”, that
is, combinations of graphite and clfly and
re(,lyst.a,lll?ed silicon carbid would be used.
The peculiarly favorable featurcs of the last
named material are set forth in an earlier
application for Letters Patent, filed May. 13,
1909, Serial No, 495,585. But in ANy 1N-

stance, the electrical conductivity of the cas-

ing-material needs not to be considered in
that it is insulated from the resistor aﬂd ils
terminals by space. Again, as the casing 1s
sub]ected almost u1t11:ely to compressive
strains, the extent of which i1s lirnited by the
depth of its immersion and the density of
the fluid, its wall may be made about as thin
as can rea,dlly be molded.
casing of transverse strains, 1t may be sup-

ported by refractory props ¢* and confined

‘against fistation stresses by the parts ¢,
“In many metallurgical operations this fu-
nace may be run contmuously as once the

bath is established the ove or metal can he

readily fed, say through openings in- the

cover, and 1116 accumulatbd residue can be
drawn off through suitable taps (not shown).

‘With respect to “the resistor and its casings,

1t wﬂl be apparent that the effect of slags,

o0
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“should be demrable, they may readﬂy be par- !

pernicious gases, oxygen ot the atmospheres

of viarious metallic vapors is eliminated from

the problem on account of the inclosing of
the resistor, and need not be considered.
Any temperature within the range of usual
commerclal requirements can be obtained and
uniformly maintained, and the thermal loss

~ due to radiation will be the least possible, In

any like instance of heat insulation, in that
no part of the melting chamber can be hot-
ter than, or as hot as, the bath itself.” And
while the resistor and its casings are shown in

the drawings as being completely immersed,.

it 1s pointed cut that if for any purpose it

- To relieve the |

tially withdrawn thereby acting upon the
bath by a combination of direct heat-conduc-
¢ion below and reverberation from the cover
above. Moreover, this system lends itself
cqually well to forms of furnaces other than
that dencted 1n the drawings, such say, as
the oscillatory and rotary types.

I claim as my invention:

1. An electric furnace having a melting

" chhamber provided with a refract()ly hnmg,
a-resistor the lower part of which 1s lower

than the top of the lining and.a casing ex-
tending around the lower part of the re-

sistor to protect it from the 1nolten metal in

sald chamber, there being a free space be-
tween the casing and the resistor, the re-
sistor comprising interlocked resisting mem-

bers. | | - o
2. An electric furnace having a melting

chamber provided with a refractory lmmg,

and- an meased resistor, there bemcr a free
space between the 1{-%1stm and ity easing and
the resistor and casing both bemg 1ocated

at a lower eleyation than the top of the lin-
g, the resistor comprising 111tetlocl{td re-

SISLmﬁ members.
Ari cleﬂtuc furnace having an incased

10%151:(}1 which 15 adapted to be immersed in
a molten bath or charge of material to be
melted, said resistor formed of a plurahty of
11}tellochmg members.

4. An electric furnfwe having a resistor
adapted to be immersed in a 11101ten bath or
n:,hfu ge of material to be melted said resistor
belng formed with a plurality of interlocked
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resisting members and a casing surrounding

said resistor and separated therefrom by a

free space. , -
5. An electxlc furnace having an incased

resistor which is adapted to be 1immersed in

a molten bath or charge of material to be

{ melted, said resistor formed of a plurahty
ot mterlockmg members operated in series,
and electrically connected outside of the fur-

nace chamber,

6. An electric furnace having a resistor

100

. 105

;Ldap'teﬂ to be immersed in a molten bath or

charge of material to be melted said resistor
bel,ng formed with a plurality of interlocked.

resisting members and a casing surrounding

said resistor and separated therefrom by a

free space, the said resistor being electrically.

‘connected outside ‘of the furnace chamber

and the interlocking members thereof bemg

operated in series. ~
This specification mgned and WltllebS&d

this 81st day of Angust, A. D., 1909.

JOHN THOMSON

Slgned m the presence of—
M. Rorrins, .

(. MCGRM;N_ |
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