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T'o all whom it may concern:

Re it known that I, Georer M. Larrre,
a citizen of the United States, and a resident
of Pittsburgh, in the county of Allegheny

new and useful Improvement in Electric
Furnaces, of which the following is a speci-

_ fication.
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_current is led into and out of the resistor.

30

- My invention relates to ‘electrically-heated
apparatus and particularly to electric-re-
sistor furnaces, and it has for one of its ob-

jects to provide a heating element, compris-. Pt to én resistor, 1 COT
ing a plurality of units, and to so mount it . the desired capacity of the furnace.

in a fuwnace chamber, out of contact with

tlie furnace walls, as to permit of maintain-
ing a temperature of 2500° C. or, over, In_

such chamber and ir which a relatively large
¢nergy input may be maintained uninter-
ruptedly for relatively
without material damage to any part of the
furnace.

Another object of my invention is to pro-,

vide resiliently supported compression means
for a refractory sectionalized resistor. '
. Another object of my invention is to pro-
vide means for water cooling the carbo-
naceous electrode by means of which the

Another object is to provide means for
quickly removing a damaged resistor and

quickly Inserting a new resistor into the

 furnace chamber..

- Another object is to proVidé ‘a resistor ele-
“ment which shall have a form best adapted

5 to withstand the oxidizing effect of air en-

" tering the furnace chamber, and further to
. provide means for protecting not only those

“tect to the oxudizing inflnence o
-l ™

Ut

_ portions of the resistor which are most sithe-

_ing air but also the furnace walls.
" “Another object of my invention 1s to pro-

vide an electric resistor furnace in which the

upper portion of the furnace chamber, in
which the heating element is located, shall
always be filled with hydro-carbon vapors,

_while the lower portion of the chamber may

50

or niay not be filled therewith, as may be
desired. As the metal to be heated 1s to be
placed in the lower portion of the furnace

chamber, it may be heated in either an oxi-’

dizing or a reducing atmesphere.

and State of Pennsylvania, have invented 2

‘resilient, suspending means fc e oute
‘of the electrodes 'as 't prevent breakage of

long periods of time the electrode in case the furnace'is subjected

_tially’ stationary “watertcooled metal
f the enter-

ing said

" Another object is to iji'&vide a roof made
of carbonaceous material, in order to with-

“stand the relatively high temperature ex-

perienced in the operation of the furnace at
temperatures of 2500° C..and over and to
protect the same, by the hydrotarbon va:
pors, against the oxidizing action of inleak-
Ing dIr. ' R
. Another object of my. inyention is to pro-

vide a relatively simple means for varying
the resistance and, therefore, the, current in-
put into 2 given resistor in accordance with
Still ‘another object of 'y’ invention is'to
rovide a Tesilient;mounting for the éntire
urnace so arranged as to, co-operate. with the

fo pibration. o oo
" In practicing my’ invention,. I provide a
suitable metal container ‘lingd Wit “suitable
refractory material and énclosing a’ furnace
chamber.” I provide & refra¢tory resistor lo-
cated in the upper-part of said chamber and
at a substantial distance from the walls;said
resistor comprising ‘4 plurality of separate
elements, and. means for coiiipreéssing  these
elements, said compressing means being re-
silient and ‘adjustable. ]fg provide ‘resilient
suspending means for the souter ends 'of‘the
terminal electrodes which “éxtend through

“one of the walls of the chamber and mount

a water-cooled terminal at’the end “of the
electrode. I provide, further; a” substdn-
located iri the oitter part 6f the wall for
further’ cooling said electrode. * " ":~

* 1 provide means for creating’ Irydro car-
bon vapor in the furnace chamber comprising
x receptacle for oil and means for:introdue-

oil into the chamber-and’ for permit-
ting it to dtop'upon a heated refractory mem-
ber located below said resistor’ and so ar-
ranged as to reflect the drops -of o1l ‘against
the under surface of said resistor. A
I provide ' resistor elements made of a
carbonacesus material; in' which the center
of grivity of thé'lateral “area ‘of ‘cross-sec-
tion is below the center line of compression,
and I'further provide means for restricting

‘means for the outer end -

collar
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the contact area of adjacent elements to an
area relatively less than the lateral area of
cross-section of the element itself.

In the accompanying drawings:

Kigure 1 is o view, in horizontal cross:sec-
tion, on the line I=T of Fig. 2, of a*furnace
embodying my invention;

- Fig: 2-is:a=view, in vertical crass-section,

19

15

~and 1n“section respectivdly, of a resistor éle-

on. the line T1—I1 of :Fig.: 1 :of the furnace;
Fig. 3 is a view, in lateral cross-section, on

the line ITI—III of Fig. 2; TR
Fig: 4 is a view, in front eleva ion, of the

resiliont suspending’meahs ¥or the water-

.cooled terminal and, the outer end of the
:Eelectrode; . . VLRl

Tigs. 5-and 6 are views,in front elevation
“duet the ivater to and from the. terminals

"ment used in ‘the resistor; .
" "Tigs. T and 8 are views, in side elevation
.and 1n end elevation,respectively, of a mod-
ification of a Tesistor elément; ’

Figs. 9 and 10 are yiews, in :E,rg_hﬁ;élé‘va-

tion and in section; respectively, of another

and

‘modification of a resistor -element,
TFigs. 11 and 12 are:views,

side elevation respestively, of aportion of a

built-up beating - element -Jlustrating  still.

another modification of :theresistor ‘élément.
*_An electric furnace’1 gomprises a suitable
fetallic contdiner 2 in yehich is builtup an

outer will 3 of heat-insulating material

~ which . may .be of the material known .as

' silocel, an intermediate wall 4, swhichamay be

40

_ so.arranged.as to.provide a furnace chamiber

50

on
N

made of fire brick,: and an-inngr 'heat-re-
sisting wall' 5. .which: may ‘be .made of: car-
borundum. It is to be understood that, the
materidls named .arve illustrative only .and

.may be varied to suit.the individual require-

-ments of the work to.be.done in the furnace.
The refractory -linings -of the furnace.are

¢ which may be.of any desired contour -but
is here shown as substantially rectapgular
it form. In the upper paxt of the chamber

5 6. I mount a heating.element.7-which s here

shown .as. comprising «two sets of carbon-
aceous resistor .elements -to .be -hereinafter
.described in detail. The heating elements 7

are shown resiliently .compressed :by.means .

of a spring-pressed.electrode. 8, substantiadly
circular in ccross-section .and extending
through one of-the furnace walls,. substan-
aially as indicated.in Fjgs. 1 and 2. .1 pro-
viden, graphite back plate 9 against awwhich
ove end of each.of the -resistors 7 may :be
placed, and I.providea graphite plate 19.at
the front end of,each.af the heating.eleients
7 avhich,is.slightly Jrollaswed out.in:its outer
face to uecelve, wand:cogperate -with, rthe
rounded inner, end. of «the electrode 8.
A metallic-member:1i. of snbstantially \U-
.shape .is ~secuzed -to .the ymetallic .casing 2
to..provide:a .means .to co-operate -with a
.pring 12,-a spacing member .18, a:threaded
rod 1%, a nut 15, and a washer 16 to resil-

front and in”
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iently press against the outer end of the
clectrode § and thereby maintain the elec-
trode 8, end plates 9 and 10, and the built-up
heating element 7 in proper operative post-

itions. The threaded rod 4 may be permit--

‘ted to project through the member 11 in or-
der to maintain it in substantial alinement
swith theelectrode, and suitable means;may
-be -provided to insulate this red, either from
the member 11 or from the outer end of the

~.¢lectrodle 8, so that a proper current path

may be provided through the resistors 7.

" Ffaesive contact terminals 17 are provided
on each of the electrodes 8, and provision
is made for water-cooling the same, the
said provision comprising.a tube 18 to con-

17 which are suitably cored:out to permit

.of water.or other cooling fluid circulating
. therethrough. ' o

3

" A ‘member 19, of substantially U-shape,
is secured. to the member 11, and a ‘§pring
‘member 20 is provided suspended from the

‘mewiber 19 and suitably engaging the water-

cooled terminal 17 to resiliently support the

. same.

. "Suitable means; such as a nut 21, is pro-

‘vided on.the threaded upper end of the mem-

‘ber 20 to permit.of properly adjusting the

“position of the member ‘17 and the electrode

'8"to which the memiber 17 is secured, so that

_the-electrode may be permitted to move free-

ly in.the opening 22 in.the wall of the fur-
nace. :

During -the operation of the furnace,
shrinkage may occur in the furnace walls or
in the resistor members 7 which make it nec-
essary -that the électrode 8 -be permitted to
move freely to follow such shrinkage or .rel-
‘ative movement of the svalls and the resistor.
~ As the temperature which may ‘be at-
tained in:the furnace chamber 6 is relatively
high, (2500° C. or even higher) it may hap-
pen that the electrode 8 becomes heated to
a rélatively high temperature and,“in order
tto,_protect the-same and to reduce the tem-
.perature of the same at.the outer wall of the
“furnace, an-auxiliary cooling means.23, com-

prising a2 substantially stationary collar, is
located at the outer surface of the wyall to
“surround .the electrode 8, with a relatively
small -clearance :space .therebetween. The
member::93 may be suitably cored:so that
“water cooling may be employed, this-cool-
‘ing heing in addition to that due to the wa-
ter conled tetminal menibers 17.

“I'he heating element 7 comprises a,plural-
ity of substantially flat plates of carhona-
ceous- material of a form to be hereinafter
.cet forth in.detail and I:have used platés of
.carbon with exeellent.results.

While I-have :illustrated-a two-part heat-
ing .element, I do.net desire to be:limited
thereto, as. I may.nse only.one of the resistor
members 7 and locate the termindl ‘elec-
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ity of the lateral arsa of the
" menis. o
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trodes at opposite sides of the furnace and
of the single resistor. . = .
‘Inismuch as it is desired to provide an
electric-resistance furnace for heating metal
objects, an opening, indicated diagram-
matically at 24 in Figs. 1 and 2, is provided

‘in the lower part ‘of ‘the ‘chamber” through
“which the meétal objects to be heated may be

introduced. This opening; of course, per-
mits air to enter and, as this entering air
contains oxygen, it will affect the heated re-

sistor and cause the affected surfaces to. Oxi--

dize and waste away. - In order to reduce
the effect’ of this oxidization, T provide re-
sistor elements, the ‘vertical dimension of

which is greater than the horizontal dimen- -

sion, and I further so arrange the relative
location of the resistor elements and of the

electrode 8 as to bring the center line of

compression well above the center of grav-
resistor ele-

Tn order to pbiaiin the proper ‘contact area
which, in general, determines the resistance

' to the flow_of. current through ong’ of "the
" resistors 7; T'may ‘provide integral means on
“one surface 6f each element to reduce the
‘contact area, or. I may provide alternate ele-
‘ments of relatively small cross-section, in-
order'to redice the area of.contact through

* ywhich the beating current flows. ",

- -Figs. 5 anid’ 6 illustrate orie“form of ele-

-ment” comprising, in genéral, a member’ 25
“of substantially trapezoidal area, the lower-
- dimension ‘béing greater than the upper di-

" ‘mension.’ Integral ‘raised portions 26 are”

“ provided ¢n one surface of the member 25,

T 40

of relatively small area, and ‘are arrarged-
" in sitbstantially X-form, the crossing point
- of the two parts being substantially the cen- '
“ter.line of compression of the assembled re-

Csistor 70 0

60

" 'Figs. Tand 8

flat- member 27 of rectangular area, on’ one-
-giirface of which are'tio spaced and parallel
raised-pertions 28 extending from’ oneé.edge -

to 2 point’a little beyond the centerof ‘area
of the member 27. SRR

Tigs. 9 and 10 indicate’ still another form

“of resistor element, comprising a substan-

tially rectangular flat plate 29, one surface

~of which' is provided with a raised portion
30 of substantially X-shape, similar to that’
s illustrated in Fig. 5. " The crossing point of

the two parts of the raised portion 30 is well
ahove the center of gravity of the member
99 and coincides substantially with the cen-
ter line of compression which,in general, in
all of these forms, is coaxial with the elec-
trode7. ., .. o

! Figs. 11 and 12 indicate a slightly differ-
ent form of resistor and comprise a plurality

" of thin substantially rectangular plates 31

altérnating with thin and relatively small

BEST AVAILABLE COP o

rectangular plates 32, the lower edge of the
plates 31 extending substantially below the
lower edge of the plates-32.

In order to permit of varying the current

input into any given size of furnace and
with a substantially constant voltage of the
supply circuit, I vary the area of contact be-
“tween the successive elements of the heating
member 7, increasing, for instance, the area
of the raised portions 26, 28 or 30, respec-
tively, or the area of the alternate sections
32. ‘In general, the greater the area, the less
is the resistance of the built-up resistor 7
and, therefore, the higher will be the tem-
perature obtained in the furnace chamber 6
for a given voltage.

In order to provide a relatively simple

‘means for quickly removing a damaged re-
sistor and quickly inserting a new resistor,

I provide a removable section: in:one’ of the
walls of the furnace, this removable section
being indicated in general, ag 33 in Fig. 1.
This removable section' is located substan-
tially opposite to, and laterally of; the’ re-

sistor' member 7 and may be arrahged to be

removed as'a’ unit; ‘or the-individual por-
tions of the walls 3,4 and 5 niay be removed
separately, astaay 'be found iiiost convenient.
Tn case the resistor member 7 should become
damaged to ‘such’an extent as to-require re-
‘newal; the-wall ‘Section 33 may bé removed,
providing: a suitable opening 34 in the wall

“of the furnace and a suitably-shaped scqop
or hanidled tray may be-introduced, throligh

the opening 34 and-s6 held as to support cne
“of the resistor metnbérs 7, the nut 15 may be
backed off sufficiently to permit of withdraw-
ing the electrode 8 and thus permit of re-
moving the resistor member 7,as a unit, lat-
erally and outwardly ‘through the opening
34. A new resistor’‘meémber 7 may be built

. D - up of the proper number of elements 25, 27,
8 indicate another form of re-" ing te
- sistor element and comprise a substantially-

29 or 31 and 32, the elements being tem-
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porarily glued togethiér by means of a suit-

able'binder, such as glue, pitch. or fluid tar

“or miolasses, then supported on the tray.and

introduced into the furnsce chamber through

the opening' 34 until it is in substantially its’

“operative location with regird to the graph-

ite back plate'9, after which the nut 15 may
be again turned on the'stud 14 to force the
eléctrode 8 against the resistor member 7
and properly compress the same.. '

110

115

As hereinbefore stated; a certain amount

of air enters . through the opening 24 and
causes oxidation of those surfaces of the re-
sistor member 7 with which it comes in con-
tact, and, in order to reduce, this oxidation, 1
provide means for creating a sooty vapor

in the furnace chambeér adjacent to those sur-

faces of the resistor which are. most affected
by the oxidizing action of the incoming air.
A container 35 1s mounted zt the top of the
furnace in.which may be placed oil, which is

permitted to drop into a receiving tube 86 i3

125



having. i peturn.bend. Fhe lower end of
the .tuble 36 projects into a .refractory tube
37 of relatively darge diameter.and this per-
mits.thedrops of oil,to fall.into.the furnace
5 .chamber upon. &.projecting ledge 38 which 1s
made.of.a:suitable refractory member adapt-
.ed .o -withstand .the high temperature -to

. which it is subjected. .As indicated in Tig.
. 2, themmember.38 may-.be part.of a-removabie

10 swall-section.39, sothat it.may be.easily and
(quickly vemoved and .cleaned if it becomes
.-too .deeply .covered -with soot to perform
- properly and efficiently ats .desired .function.
The drops of -oil traversing the tube:37 will

15 fall wpen, and be reflected from, the upper

' surface of the projecting ledge 88, thus be-
.ing deflected against the. Jdower..surface of
the. resistor members 7., As.the temperature

«af .the refragtory:ledge-33. is:substantially

29 4hat. of ghe. resistor membar..7, the drops of
il avill he - volatilized.,and, “cracked”, Am-
imediately upen sstriking the ledge,;and ;the

. ypper portion. ofithe chamber. .. -,
30 .phere is maintained, but. I wish to point.oub
-as.] have found that not,enly is-oxidation of

25, toward jthe. ainder surface of :the resistor
_member 77, and,.in general, tends to-{ill-the
7Y am aware rthat- elactric resistance fur-
-mnaces are Jiown, in -which,.a neutral.atmos-

that the methad here.disclosed provides ~what
~may .be.termed ;an ‘accretive”. atmosphere,
:the’.surfaces .of ~the resistor elements, sub-

35 stantially.entirely prevented; but, mnder.cer-

_tain.conditions; as for:example, by the use.

of a.relatively.Jarge guantity of oil, I am
.able, to.build.up these surfaces.as they be-

.come..covered with.a sooty -deposit which -

.40 .mpy.eventually hardeniand become.a past of

ithe resistor -element .itself. . . .

The tap-of .the furnace .comprises a sepa-

" rate metallic.casing 40 to facilitate its.quick.

removal from the-topof the fumace, should
this become .necessary. An inner wall com-
prises suitable -heat-resisting . refractory
bricks 41 awhich may be fire -bricks .or, af
:desired, .of - carborundum .slabs or, blocks.
This wall is so.arranged .as to leave.a sub-
stantially apen.space 42 in..which is.placed
& plurality -of .carbon bricks .or.slabs 43.
The space between the.top of :the slabs 43
and the top of thé casing 40 may be filled
with finely divided granular material which
may comprise coarsely powdered. coke next
to the-slabs 43 and meore finely.divided pow-
dered cake at- the top-of the casing 40, the
genoral ides being to provide -net only a
heat-tesisting .covering for the top of the
furpace, hut also a self-sealing porous coyer-
ing in .which the openings, become rapidly
choked by the sooty vapars created, as here-
tofore described, so as fto seal.the top of the
furnace practically airstight. Tn this con-
nection, it may be notéd that the sooty va-

50
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,Qil,.&fter,«stgl,‘gil_{ing thpleglge;ﬁ@, i_sﬂi!,lsr@%i?‘.ﬂ’,
. sooty-wapor which hasa tendency torflow -
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- pors will strike not enly the lower surface
of the resistor members 7 but also thewalis
of the furpace so that all cracks or opun

__joints.will 1be sealed in a relatively short

. time and -become ;practically air-tight. In
‘order. to provide means for permitiing any

-excess.of sooty vapor to escape, an opening

44 is provided in the lower part of the
- 'chamber and is connected to a suitable re-

_aovable box 45 secured to the outside of
‘the wall in which is provided .a suitable

“.opening through which any excess of sooty

~¥apar may flow into the atmosphere.

' "As a furnace of this type may be installed

. An 2 location where it will be subjected to

- yibration, as.by reason.of a stearn-hammer
‘being, aperated .to work on the materials

" heated by the said furnace, I provide a re-

. silient .mounting means for the entire fur-
.pace: A plurality. of supperting members

45 mdy be placed on .a-proper. foundation

“into which project threaded rods 47, sur-

ling which are:suitable helical Springs

.48 which may be adjusted by means of :suit-

_able nyts 49 .and washers 50. "Where such

“Tyrnaee is ubject to vibration, it may cause

. il resistor elements to slip and fall and

_may also cause damage to_.the electrodes 8,

.inasmuch as it ds .advisable to make the

clearance  between the .electrode.8 and the

" walls surrounding the .opening 22 and be-

_tween the electrode 8 and the coliar 23 as
"émall as.possible, to prevent an inflow of

. oxidizigg air, and- the resilient mouriting of

:the, frirnace co-operates with ‘the- resilient

“the outer end-of the electrode 8 .and the
. erminal . member .17 mounted :thereon.
.. As .hereinbefore set forth, .a -certain

‘tive to the wall through which it projects,
_will occur by reason of the shrinkage.of the
_walls affer .continued operation of the fur-
-nace. and .also by reason of shrinkage and
,';,expa;ision of ithe resistor members 7, and
- the resilient compression means, in combi-
" nation with-the resilient suspending ineans,
. will permit such: relative movement of the
electrodes as may be required.
. The center line of compression-of the re-
" sistor members 7 is located svell above -the
center of gravity of the lateral area of the
_individual elements for the reason that, if
_the means for creating a sooty vapor in
""the -chamber should fail to operate properly
--or be, disconnected :by the operator, oxida-
tion of the lower surface of the resistor
would take place rapidly, with a resultant
avearing away .of the lower part of the areu
of.thé}iqd_i&r,idual elements and, if this were
continued for any substantial length of
time, it might happen that the entire resist-
ance meptber, 7. would. tend to buckle in an
upward direction, a tendency which is de-
1ayed to a-considerable extent by -the adop-

‘amount.of imovement .of the electrode, rela-
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tion of the forms hereinbefore described:and - ature in the furnace chamber under given, 65
- which may, under certain conditions, be en- - conditions: of :operation. : T
‘tirely- prevented if the .generation.of sooty . ‘Variousmodifications may be made in the
and: .accretive -vapors-is-anaintained. :at all device embodying my invention without de-
5 times :during the;operation .of the.furnace..s parting from the spirit and scope thereof, .
It may-be noted:that the: deviceiembody- - and I idesire that only such limitations shall 70
ing ‘my.‘invention: provides:ia -resilient. sus-.. be:pliced thereon as' are imposed by the
pending’ .means: for.the:outer:ends;.of the,; prior art or are specifically set forth in the .
electrodes: which peérmits: of:free.movenient.: appended: claims. - R
10 of the: electrodes. and substantially:constant- -1 claim as my /invention :— L
compression of the resistor elements.them- 1, :An.electric-resistance ‘furnace compris- 75
_.selves. -Resilient supporting-mesns:for the ing:a‘carbon-plate resistor, carbonaceous ter-
entire furnace 'is “provided;swhich .cooper- ; minal : plates -therefor, - carbonaceous elec- -
ates-with the resilient eléctrode—suspending:; trodes. engaging. said terminal - plates and
i5 means to prevent.breakige.of.the.electrode~ cooling means surrounding’ the outer :ends
when -the -furnace-i$ :subjected to.vibration:: of said:irods: - ©* v ool 0
-Thé device embodyingimylin¥éntion pro=: 2. In .an:electric-resistance: furnace; the
vides cooling means for the outer.end of the combination:with a chamber, a:resistor an
terminal » electrode-and -additional cdolinig said- chamber;:.and : carbonaceous- terminal
20 means:for,canintermediate:iportioniof- the ! plates operatively engaging. said resistor; of
_electrodesdin & sdrands sogaini 5wzl clongated: terminal ..electrodes:i aperatively -
.. 'The Tesistance;element: used,inthé devicer engaging:said:terminal splates and resilient
embodying: my invention is relatively simple: suspending: means for the cuter-ends of said
and; easily-manufactured:and has: mherent electrodes: i trrirr 5 5 Tlre s

25 mednsifor:reducing theioxidizing. éffect:of's -3. Invan: electrode-resistance- furnace, the ¢

inéoming air, thusinsaring iz rélatively long combination 'with .a: chamber, -and ‘@ resiss 4
.-life of the resistom-under: dperatingreony:i tor::located rinsald:.chamber; .of-elongated

ditions. o+ The:sarie;inherent-means-also per- terininal:zeléctrodes ‘operatively - éngaging

mitgof locating .thé:certerline bficompres:i said resistor.and-extending outside the wall

30 sion of the resistor-above:the cernter®f grav-7 of:«$aid 2:chamber; : combined. ‘contact “ter-
ity .of.the element; thus t#éndingsto prevent:: minals and: cooling. ‘means engaging - said 9

- -an;upward: bucklingofitheorésistors mémben« electrodes and ifresilient suspending: ‘means”
i1i..case: the -lower - portion ofithetelementso for:isaid: contact! terminals -and- cooling
is reduced by oxidation. Theresistor mem:o meansic o nwine il v Tei Teeriiiw

35 ber is maintained irioperative:position eh- +4:In an'celectric-resistance furnace, the ..
tirely: free: fromrthé surroundingwalls:and~ combination:iwith:a- furnace: chambér, and 160
supported entirely at its ends by compres?! terminal ‘electrodes.~ operatively ‘rengaging-
sion means?. 7 17 O said resistor:and:projecting:through a wall

The device embodying my invention pro- of said furnace, of combined contact ter-

40 vides a roof for a furnace chamber which minals and cooling means secured to the
is non-hieat-conducting and which cooper- outer ends of said electrodes and a station- 105
ates with means inside the chamber to seal ary cooling means surrounding said elec-
itself against the passage therethrough of trodes and located intermediate said resis-

" air. : tor and said terminals.

45  The device embodying my invention pro- 5. In an electric-resistance furnace, the |
vides relatively simple means for permitting combination with a chamber, of a resistor in 110
the removal of a damaged resistor member said chamber comprising a plurality of ele-
and the insertion of a new resistor member ments disposed face to face in a direct line
without dismantling the entire top of the between the terminals, and means to com-

50 furnace. press said elements, the line of compression

The device embodying my invention pro- being located above the center of gravity 115
vides a relatively simple means for creating of said plates. '
an accretive atmosphere in the furnace 6. In an electric - resistance furnace, the
chamber in which a resistor member com- combination with resilient compression ter-

55 prising a plurality of -carbonaceous ele- minals, of a resistor operatively engaging
ments is used, which vapors will, to a great said terminals and comprising a plurality 120
extent, protect the resistor elements against of elements disposed in a direct line between
the oxidizing action of entering air. . said terminals, the larger portion of the

The device embodying my invention pro- 2rea of each element being located substan-

60 vides relatively simple means for warying tially below the center iine of compression.
the resistance of the resistor member in ac- 7. In an electric - resistance furnace, the 125
cordance with the desired kilowatt capacity combination with a casing enclosing a fur-
of the furnace and, hence, permits of ob- nace chamber and having an opening in one
taining any desired predetermined temper- of its walls, a carbonaceous sectionalized re-

&
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oo
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sistor in said chamber, an elongated: elec-
trode operatively engaging: said resistor and:
projecting through a wall of said:casing:and
movable relatively to.said wall, and resilient
compression means. for said electrode: and:
saidi resistor, of :adjustable and. resilient
means-for facilitating. the movement of said:
electrode: in: said wall:

8. An electric furnace comprising 2. cas-
enclosing a furnace chamber and: having

mg

an opening therethrough. at: the: lower. part

ot said chamber, and: a: carbongceous- resistor
located in the upper part of said chamber:
and having integralimeans. for reducing: oxi-
dution ofs the resistor.. : -
9. In an electric furnace, the combination
with a casing enclosing a.furnace: chamber,
snid casinghaving an opening therethrough
at-the lower part of said chamber,. of w cax=
onaceous resistor located:in the-uppar past
of said chamber and comprising: a pluvality:
of elements.in contact: with -each: other: and
embodying: means:on. said elements;: for: re-
ducing oxidation of the contact surfaces..
10. In an elestric-resistance  furmacs; tlie
combination with a housing enclosing:a. fur-
nace chamber and -having an opening:in: one

- of its walls adjacent. the upper part: of’ the:

chamber; a carbonaceous: sectionalizedr Te-
sistor in said chamber,.an: elongated: elec-
trode operatively engagingrsaid resistor:and:
projecting: through: said: wall opening: and-
removable relatively to-said wall; a-contacd
terminal secured to the outer end of -said:
electrode and resilient: compréssion means
for said electrode and said. resistor, of: re-
silient suspension: secured: to said confact
terminal.and, pesilient-supporting means for

1,443;580.
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said: furnace housing co-operating with said
resilient suspension . means: for permitting
said electrode tomove freely in-said opening.

11. Anelectric-resistance furnace compris-
ing @ furnace chamber, a-carbonaceous resis-
tor located in tlie upper part of saidichamber,
means. for introducing oil into: the chamber
at the:top thereof, and! means in said’ cham-
ber- for vaporizing: said oili and: for causing

saidivapor to strike the lower surface-of: suid-

resistor..
-19. An electric- resistance -furnace com-
prising a furnace chamber, a carbonaceous

resistor located! in. the upper pant ofi said.

chamber; means for introducing:oil into.the
upper: part of said:chamber; and: means lo-
cated in said: chamber below saids resistor
for raceiving and vaporizing: saic o1l

13. In amn: elpctric furnace, the combina-

tiom with: »» housing: open at the top:-andien-

closing a furnace chamber, a carbonaceous
resistor located in:the upper: part of said

chamber; of means: fon generating: sooty.

vapors in said chamber, and: a covering: for
the: top, of saidvchamber comprising ma terial:

which is non-heat conducting: and.self-seals

ing: against said socty: vapors.
14c Amselsctpio-resistance: furnace compris-

ing: ani enclosing . .chambeér, hydro-carbon:

vapors therein;. a: carbon:-plate: resistor in
saidr :chamber, - carbonaceous: electrodes: op-

eratively: engaging: said: terminal plabes.. and.
to the outer end:

con$act -terminals secursd
of: said -elestrodes..

In testimony whereof,. I -have hereunto:

subseribiedsmy name-this 15thiday. of March,
1924 - B ool . :
GEORGE M. LIETLE.
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