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To aZZ lphom ft mal/conce77z? 
Beit known that I ALDUs C. HiGGINS?a 

Citizen ofthe United States of America and 
a resident of the city and county of Worces 
ter Commonwealthof Massachusetts?havein 
Vented certain new anduseful Improvements 
in Electric Furnaces of which the following 
is a Specification. 
My invention relates to improvements in 

the furnace pot or crucible of anelectriefur 
18CG? 

The intense heat developed in an electric 
furnace of great poweris a source of consid 
erable dificultyin providinga potorcrucible 
which willwithstand the heatand safelyhold 
the molten mass. Ithas heretoforebeencus 
tomary to line the pot with a refractory lin 
ing and carbon is frequentlyused for this 
purpose being laid up in specially-prepared 
blocks orin a cement-likemixture which is 
afterward baked The expense of these spe 
cial linings particularly where the furnace 
has to be torn down after each charge and 
the Care andlabornecessarytoproperly build 
them up each time areamong the seriousob 
jectionsto theiruse. 
One feature of my invention consists in a 

Water-cooled pot which does not require any 
Speciallining Water-cooleddevices?suchas 
electrode-heads and pot-covers which have 
been providedwith pipes and confinedspaces 
for the flow of water have been applied to 
parts of electric furnaces. The element of 
danger however in the use of waterconfined 
in pipes which bysome accident might come 
into Contact with the molten mass or become 
clogged and burn through without warning, 
has been an objection to the application of 
Such devicesto the pot or crucible. 
These objections areavoided by myinven-| 

tion?which Consists of an ironshell forming 
the outside of theCrucibleand suitablemeans 
for applying water on the outside oftheshell 
to all partsofsamein a continuously-flowing 
stream or blanket and conducting it away at 
the base The wateris not inclosed or con 
fined asit flows over the heated surface and 
the surface to be cooledis always exposed to 
and under the direct observation of theoper 
ator who Can regulate the water-supply to 

|this particular form offurnace. 

suit the needs of the particular Case Thus 
substantiallytheentireshellis acted upon by 
the free-flowing water over its Surface and 
the molten material?which is solidified by 
contact with the Cooled shell forms a lining 
for the rest of the molten mass?that is the 
pot becomes lined with a massof fusedsolidi 
fied material In making the artificial abra 
sive alundum?for instance bauxite or the 
amorphous oxid of alumina is fused inside 
this water-cooled shell and this material, 
whichis highly refractory?forms alining of 
solid alundum for the shell. 
Anotherfeature of myinvention consistsin 

the construction of the shell separable from 
the hearth or bottom of the pot and in such 
way thatit can be ifted of the charge after 
the latter has solidified thus facilitating a 
rapid discharge of the furnace andits assem 
bling for another run. 
Abetter understanding of otherfeatures of 

myinvention?aswellasthose brieflysetforth 
above?willbe secured from a fulldescription 
of the apparatus?which follows. 
Figure 1 is an elevation of an electric fur 

nace embodying my invention Fig 2 is a 
plan view of Same Fig 3 is a diametrical 
section through the furnace shell and ring. 
Figs.4 and 5 are plan view and section? re 
spectively of a furnace in which both shell 
and bottom are water-cooled. 
The form offurnage hereinsbownis of the 

arc type in which the electrodes 1011 are 
held Stationary in heads 1213?to which the 
cross bars or conductors 1415are Connected. 
The invention however is not Confined to 

Thefurnace 
pot or Crucible comprises theshell 16?fitting 
into the base-ring 17 mounted on the baseor 
hearth 18. The baseis raised or lowered by 
Suitable mechanism?which may be a direct 
plungerhydraulicelevator the plunger19be 
ing shown As the material is melted re 
duced or otherwise treated the Crucible is 
lowered untilthe Sameis full orthe runcom 
pleted Ahood20.with Suitableopenings(not 
shown) for feeding the furnace and for ob 
servation is providedtoConfinethegasesand 
to direct their escape up the chimney 21. 
The shell16ismade of boiler-plateorsheet 
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iron circularin form and inclined or conical 
from the bottom up being slightlyslnallerat 
the top than at the bottom This particular 
form of shell may be varied without depart 
ing from the spirit of my invention. 
bottom of this shellfitsintoatrough 22inthe 
base-ring17 Thistrough extendsaroundthe 
ringandservestoCatch thewater and Conveys 
sameto the waste-pipes 2324 Around the 
outside of the shellnearthetopthewater-dis 
tribution pipe25islooselymounted on brack 
ets 26?the ends beingjoinedinaT-union 27? 
whichis connected with asuitable water-Sup 
Dly as 28 The pipe 25 is provided with a 
row of small holes 29 for its entire length 
around the shell These holes are drilledin 
a directionto directthestreams ofwaterflow 
ing from same onto the shell Two rings or 
ears 3031 are provided to lift the shell of the 
hearth and base-ring. 
The hearth 18 in Fig.3is Drotected by a 

suitable lining of carbons32. 
Theoperation ofthedeviceisasfollows: As 

the materialto betreatedis fedinto the fur 
naceit becomes fused or reduced to a molten 
mass by the action of the arc. The Crucible 
is gradually lowered and more material fed 
in until the runis completed During this 
operation numerous Small streams of Water 
fowing from the holes 29 playupon the shell 
and joining eachotheruponstrikingtheshell 
flow down the outside thereof in one Con 
tinuous sheet or blanket Covering the entire 
surface of theshell Thiskeepsthetempera 
ture of the shell below the melting or burn 
ing point and chills whatever molten mate 
rial may Come into contact withit on the in 
side This materialis frequently ofitself of 
a most refractory nature exceptunderthe ac 
tion of the arc and isto a Considerable ex 
tent a non or slow conductor of heat Thus 
the layer of chilled material up against the 
inside of the shell Serves as a lining for the 
molten mass the attempt being to keep this 
lining down to a temperature which will not 
injure the shell. It will be seen that the wa 
teris not Confined at the points of greatest 
heat and the danger of asteam explosion by 
accident of themolten massbreakingthrough 
the shellis reduced to a minimum. The en 
tire surface being Cooled and the entire flow 
of water are exposed to the direct observa 
tion of the furnace operator who can regu 
late the flow of water to Suit the run and can 
note at once and receive fullwarning of any 
danger to the shell At the end of the run 
the shellislifted of by means of the ears and 
the pig ormass of fused and hardened mate 
rial can be lifted of the hearth with a suit 
able hoistandthefurnaceimmediatelyassem 
bled and placedin operation again. 
Figs.4 and5show a modification of myin 

vention?in which the hearth is also water 
cooled. The shell 16 fits over the flange 35 
of the hearth 36. Thishearthfitsinto aniron 
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water-pan 37and rests on the wings or parti 
tions38?leavingaspace 39 betweenthellearth 
and pan The outside flange of the pan ex 
tendsupward to just below theinside fange 
35 to prevent any possibility of water enter 
ing the inside of the shell or hearth The 
wateris conductedaway bythe pipe41?which 
is brought up at 42 to near the tol) of the 
fange40 tonlaintain thewater-levelat a Con 
Stant height in the pan above the botton of 
the hearth 36. The operationis similar to 
that described above except that the water 
which flowsdownover thesurface ofthesholl 
is Conducted under the hearth keeping that 
cool and escapes through awaste-pipe atthe 
Center. 

1t may benotedthat Idonotconlinenlyself 
to any particular form of shell or ring orin 
the particularmeans shown for applying and 
carrying of the water and the details of the 
iparticular construction shown can be varied 
and addedtowithout departingfrolnthe Spirit 
or avoiding the Scope of my invention. 
What I claimis? 
1. Inan electricfurnace thecombination of 

a Shelladaptedtocontainand Comein contact 
with thematerialtobefused abase separable 
from Said shell and upon which the charge 
is entirely supported when the shell is re 
moved. - 

2. In an electric furnace?the combination 
with a shell constituting the side walls of the 
furnace ofafurnace-baseuponwhichtheshell 
isremovablysupported anddlevicesconnected 
to the shellwhereby it may belifted from the 
base. - 

3. Inanelectric furnace?the Combination of 
aconicalshell constitutingtheside walls ofthe 
furnace a base on which Said shellis adapted 
to beremovably supported and devices Con 
nected totheshell for liftingit from the base. 

4. In anelectric furnace?thecombination of 
an unlined shell constitutingtheside Walls of 
the furnace a base upon which Said shellis 
removably supported and meansfor.supply 
ing to all the exterior surface of Said shell 
flowing water to thereby Cause the Contained 
material to forin a lining for the shell. 

5. Inanelectricfurnace?thecombination of 
anunlinedshellconstitutingtheside walls ofa 
furnace abaseupon which saidshellisrenlov 
ably Supported means for supplying flowing 
water to the upper portion ofsaid shell sub 
stantiallythroughoutits extent and neansfor 
collectingtheflowing water adjacent the base 
of the shell. 

6. lnanelectric furnace?thecombination of 
; conical unlined shell constituting the side 
walls of the furnace a base upon which Said 
shellis removably supported and meansfor 
supplying free-flowing water near the top of 
said shell and distributing it over the outer 
surfacethereof to cooltheshelland cause the 
contained inaterial toform a lining therefor. 

7. Thecombinationwithashellconstituting 
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