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I The Problem to be Solwved

It was necessary to choose a design that would be
practicable and economical in handling small quantities
of brass or alumimum castings. The attenpt was made to
cut down the almest prohivitive initial cost and at the
gsame time to offer a design that was efficient and com-
paratively simple in its mechanical and electrical de-
tails. Other details of the problem were rapid handling

of the furnace and its contents, and easy access to these.

II  Selection of Type

The Qualifications of Blectric Heating

The general characteristics which make.the gtudy of
the application of electricity to foundryf.a‘practical
and promising undertaking are of greaﬁ value. High tem-
peratures which are not posaible with any aystem of gas
heating, are obtalined in a short period of tire with the
uge of electriclity. A positive conirol of the temperature
of the bath is made possible through electric operation
and any definite temperature may be austained throughout
the time required by the partiaular demands of the vrocess
in qu@stibn.

With the use of gas or oil as fuel 1n“the process of

melting the charge, foreign and other harwmful substances
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are introduced into the original mixture, Electricity

offers the cleanest heating agent thus far known so that all

the deleterious effects which other heating processes have

are entirely eliminated, Electric furnaces oper&te entirely

without the need of a supply of air, which wakes possible

operation in any atmosphere and prevents reactions which may

be caused by elements in the air, gases, or the products of

combustion,

The requirements which a practical furnace must possess:.

We found.that the requirements of any furnace which shall

give maxirum results are as follows:

(1)

(2)
(3)
(4)
(5)

(7)

The ability to use any prevailing alternating-cﬁrrent
at any voltage and frequency, |

The avoldance of any sudden change in the load.

Ease of regulating the incowing current.

High Fleectrical Efficiency. |

The ability to reach any desired unlform temperat-re
in all parts of the tath, and at the same time
avoiding any local under or over-heating.

Cormplete uniformity of the material in all parts of
the molten metal and consequently\a gufficient
circulation in the bath.

The ready adaptability of the furnace to intermitters

gervice.,

The Selection of the Type of Furnace Best Suited to &0V

Conditlons.
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In selecting the type of furnagce we conpared the merits of
each with the standard described above, that is, the ideal
furnace and the type which éatisfied the larger number of the
requirements was adopted as a working basis. All of the various
furnaces devised operate on the simple principle that when an |
electric current flows through any conductor a certain work is
is done which manifests itself as heat, the principlé stiil
being fixed the only work to be done regolved itself into two
main divisions. One was concerned with the question as to how
the large currents required are to be produced; the ofher was
concerned with the gquestion as to the resistance through which
these currents be passed to produce the necessary heat with
the maximum efficiency. |

the two questions which arose were fully investigated by
independent workers; a11~the possible combinations were worked
out and developed. ‘tThree well defined combinations were estab-
lished, upholding methods entirely separate, but fundamentally
identical. These combinations are:

(1) the induetion type of furnace.

(2) The resistance type of furnace.

(3) The are type of furnace.

1. Rodenhauser
schoenaws, Electric furnaces in the Iron and Steel

Von Baur Industry.
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Each has been investigated and compared with theagéﬁ%ﬁai
gstendarda in order that the one best suited to the coﬁdgﬁﬁens
required might be selected.

1. The Inductlion Type of Furnace

Then an electric current flows in & conductor a maznetic:
field is gonerszted around the conductor, and if the &ltefa%ﬁ—
ing current te made to flow tie mﬁgnetic field will be in
rhase with the current and alternate from zerb to a 'mzfs‘:::iif:.-ﬁzzz;9
derendling voon the freguency of the irpressed voltaﬁﬁ. A
conductor vhich lies in the field will have a current dn-
Cduced upon 1t and this current will be provortional té the
nurber of lincas of forecs aﬁt in wnit tirme. Upon tuis $r1n~
c¢irle is built hhé*t'ru of incuvction furnace. The hent is
produced when the induced current io rade to flow through a
resistarce, which in this case 1s that of the metal to be
melted. The only wrebler ls the defernination of the amount
of current ncces ary Yo produce the reculred hant amd the overs-
coeming of tho ﬁa.u;uc ive Forces which are lntroduced by the
excegslve nead,

The generzl fewtures of an lnductlon fuvrunce ave as
folliows:

An induction furnace 1is o tranalormcr nevinge only one
turn for the sccondary winding, which Lo formed by the wol-

ten metal. The priwary winding, P (sec fig. 1.) is wound on
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an iron core consieting of one or two legs and haﬁingvthe
bath of metal in the form of a circle around the iron core,
The current in the primary ooil,'P, generates lines of force,

V4
which travel in the lrom core,

(5 ¢
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The induced current in the second- S (ﬁ
. . g

ary turn genorates lines of force

which 'take'a path in the iron in %r'g A
()

: 2
the opprosite direction, 7‘ . The )
’
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current strength’ in the retal can /fg P

'‘be varied Fhrough very wide.rangea ) Fig s
by increasing or decreasing the nuwmber of turnn/ih the pri-
mary‘windinﬁ and. by c¢hanging the voltage applied to the pri-
mary.

Special vrovisions must e taken to protect the primary
winding from.the intense heat of the bath and a water cooling
gystem is used to keep the iron of the core at a low tempera-

tﬁre.
Corparisen With Stendard Furnsce

This furnace fulfills the firgt requlrement since it
can be bullt foflsingle or three phase current end at aﬁy
ﬁclt&ge'obt&inable.

The operztion of the furnace cannot take place if the
charge of metal is cold scrap since a.éomp;ete ring- is not
formed ,and therefore the secondary wiudihg is not short-cir-
cuited. For thia reason all of the metsl cannot bé poured,

but a.gmall guantity forming i xing ig left to provide for



#6.

the resumption of the operation with the next charge. This
process is objectionable, since éhe removal of all of the
slag is made impossible.

The second requisite is only partly conmrlied with. The.
incoming current can be‘easily regulated, since 41l that is
needed is a variable rheostat which varics the voltage apolied
to the vrimary coil.

‘The hizh cfficiency of the furnace is due to the absence
of electrode losses and also to theAféct thet the logseg which
take place in the transformer ocour in the form of heat, and
'since the rurpose of. the furnace is té produce‘he&t, these loze-
es are utilized. |

Requirements five and six are satisfied by;means of the
same peculiar conditions which are caused by the fnfluence of

the magnetvic filelds generated by the vrimary and stoondary.

7 L4
The primery and secondary are % ;A é %
not in direct contact ~ut have an :
: [ ‘L o
e £ ad o 4 [
air srace intervening. Some of the o o
o
lines of force will not interlink ; o o
the coils but form closed patts | 7'25-2-

around the coil, genersting the flux 75 c%qé” Tn vﬁxlux
paths are in Seawilans ‘oprosite to each other but f&fé\the
accompanying diagram it céan be seen that the oppoqit%\girec—
tion of these lines of force makes the direction of %urrent
flow the same between the primary windino and the baﬁh. Since

lines of force of the same direction repel each other* forces

must appear which repel the molten metal from the prlmary to
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the outside, Thie repulsion does take place in practice and the
level of the metal is that produced by the conbinations of the
gravity force (g) and the repelling for@e (7%5 at right angles
to each other. The level of the bath is at right angles to

the resultant of the coMbinaﬁion of the two forceé%r-At the same
time & flow of the metal takes placé‘frcm the’outsyﬁe edge to-
wards the inner lower one providing for a uniform %nd intimate
temperture and mixturé of éhe bath;

The last reguirement is not fully met, sincex?ither gome
part of & previous charge must be left in the furngce, in which
case a different composition of metal cannot be mei@ed, or
separate rings must be provided, made of the mata} %hieh it is
desired to fuse, 3 |

While the fundamental principles are more criiéés ful-
filled, another condition must alsc be corsidered £K ﬁhis is
the yower'f&ctor of the system, TIxperiments show tﬂ%ﬁ with the
same frequency the power factor decreases with an 1n§¥éased
amount of metal charged. Thio 1g exrvlained when theféoﬁ@i«
tions that o to nake wp the quantiﬁy representing tﬁe p&wer

factor are examined.
PO
cos 6 =

Therefore, for & certain furnace 1,€> and L are fixe&rquantities.
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Tﬂe value of r decreases with increase in dharge or crogs-
gection of metal; therefore the only way to increase the power
factor is to decrease the value of 2 or (Fig. 3.) decr&ase
the frequency. This meansg thot a'diffefent frequeﬁcy would -
have tbvbe used for differant'quénﬁities of charges, so as to

make the change quite impossible,
Conclusions

Wﬁile this type of furnazce has many good featufes, yvet
it is not adapted for a brass foundry, because in a brass
 foundry different mixtures of metal are poured eﬁery day?
necessitating new lining for every charge. The present fre-
qﬁency‘of the city syst@m'is sixty cycleé, which is muach |
higher than ia required to pive 5 good power factbr at maxi-
mun charge for thoe furnuce, The deprecistion on a3 small fur-
nace is much higher per ton of metal produced because of tﬁé
small amount of mctal charpged at every run, while the whole
agpar&ﬁus 1e cubwritted to the extreme heat to which a 1&rge
_ furnace'wculd pe subjected that produced meny tines the amount
of metal., For trese variocus ressons this tyre of furnace was

not &dopted;
" The Resistance Tyve of Furusce

When an electric current flows in a conducter, heat 1s

-develop&d and the quantity is:
Q-024 2+t Ca/m"“"_

From this 1t is evident that if a large current is passed
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through & small resistance, as for example; a large volume
of molven metal, & high tempcrature is obtained., 1In order‘té
maintain the current at a réasqnably small value,vtha reaist;
ance of the bath must necessarily be increased. The resigtance
of any material is expressed by the formula:
, 1 = length
Y = 6912' | G = gpecific resistznce
| a = cross-sectional ares
It 1sa evident thut the only terms which can be varied are 1
and a; therefore ﬁh@ resist&ﬁCu is increased by making the
area amaller and ““kiﬂY the length erexter.
Iﬁ Flz, 4, &. iz the slechric Uﬂﬂﬁﬂut’ﬁﬁ bhag wmetal; b ine
dlestes the cheamnela in shich thae etal in coniined; ¢ 1ig the
vouring evout; d 1s the 0”‘crnal electric. i cannﬂ?tien to the

s

furnm@&; ¢ is bie reirastory materiel meklng up the Lurnace,

GOR sarison Tith Otoundsrd Purcoce /// ////////////
. ' Y £ P Ty 3 ¥ ,.‘.t o gy t ' a o %
e i. il‘ B3a ¥ u(i.tir(:}iﬁ.u i EHE t: 31 . . d / (: ¥r

innawubh an sny prevalllng cmrrgnﬁ /2?4‘[??‘47?/£222;

can be nasd with proper external

realstance whilch is veried seoord- zi§”4
'inﬁ'tg the cicas section of the b&ﬁh. ,

The second reguirerent lg purily fulfilled, 3inca'with a
charga'df gersy metal poor sontacto are easbablished, so aa to
cause fluvctuations of power'input.

The third requirement is casily satisfied with the help

of externsl resistances,.
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The electrical efficiency is very high, since no iosses 
are encountered; but thiz is offsat by the large radiastion
losaes whioh aré brought sbout by the very long exposed bath,

The fiith requirement is fulfilled by the simple adjust-
rent of the impreésed voltage. The heating proéuced ie entire»
1y uniform throughout the bath, | | |

Circulsation of the metal is not produced without the ald
of externs! methods, |

The furnace in ndapted tnlihxﬁrmittent gservice, since opsr-

ation csn be resused with cold scrap metal,
Concluwions

The good peintas of this furnace are the uniform heating of
the bath wn) the veoeifive contrel, wiihin vory narrow 1inmits,

The discdvontazes of the tewmnersiure deslred are qguite
gerious. In cruer to iroduce the besd electricni conditions,

long and narrow ch nnels wmst b consbructed. These ohanneles

mobol ond therafore couse excessive

exposc lurge surfaces of

therwmal heet losses which must be counterascted by a larger pow-

sihle .bo remove the slag from the amall

er inmput. It 1s imv

: P de T o Ayl e & .;,,;3‘_\..7
channels and therefore & wniform mizture of whe petal s made

limosslbie.

Because of thoaze scrious faults, this type ol Iurnuee Wa

not adopted.

The Arc Type of Furnagce
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When the ends of two conductors carrying current are
brought in contact and slipghtly separated, the current continues
~to flow, forming an arc. When the arc is formed t e current is
not carried across the gap by the inteivening air but by the gas-
es which emonate from the metal constituting the conductors,
The theory of the way in which the arc occurs is very simple.
At the instant when the conductors are slightly separated, a
nigh realgtence is offered to the flowing current. This geneiates
an intense heat which gasifies the metal and fille the gap. Al-
thcush the current can pasgs fror one conductor to tne other with
the aid of the small wmetal particles, it is opposed by a very
righ resistance, and thias ie the cavse of the high temperatures
procduced by the arc. The ca:bon arc gives the highest tempera~
ture so fer reeched, about 3;506 C, this being the tempsrature
&t which carbon pasefies: and this is the ounc used in the arc
type of furnace,

One of the gimiest arc
furnaces consiaste of a hearth

(2), & bath of metal (b) and

the carben electrodes forming

the arc, (c).
Comparison with Standard Furnace

This type of furnace can use any currvent with any number of
phasges.
Simce the metal dees not cowme in contact with the are, the

operation of the crc is not disturbed by tle proecss of melting
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large pieces of scrap.

The incoming current is easily regulated by varying the
gep between the eleétrodes, and this adjustment can be made
within narrow limits. |

The electrical efficiency is high, since the only loss enw
countered is thﬁt due to electrode losses. _

With mechanical medificatione the heating of all the parts
of the bath can be made uniform. With the sawe improvement the.
meﬁal'is mixed thorowughly into & hamogeneous,@aﬁa, _ '

Because of the simple censtruction of thié furnzce the lin-
ing can be cleaned so that different mixtures of metal may be

placed in tne {urnace in succeasive runas,
Concluelons

With the mechanical mwodiflcztions that rmast he nade, the
arc type of furnace fulfills 21l of the requirsments spocified.
This tyve was therefore sdonted as a‘wgrking basis, and a part
of the task of the thegis consisted in the working out of the

mechanical Testures of tlhis furnace,

Deslgn of Furnace
The requirement was for a design of furnace suitable to
accommod:ste. small amounts of brzas metel frequently and ranidly.
The mechanicnl details therefore, had to be designed with these
objects iy fiew. The design wrs expected to combine simplicity

and econcmy with ease and'rapidity of handling.
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Bize of Furnace

The size éf the furnace, it was agreed upon, should be
large eﬁongh to hold 2560 lbs. of molten brass or eopper. Singe
a charge of copper requires Be T U per pound fo produce a melt
than brasé the ambunt of ecurrent required was galoulated taking
the value of B. . U. required to melt a charge of 250 of copper.
Since 85 watt-hours are required to melt one pound of gopper;

250 x 85 = 21250 watt-hours
The electrode loss is;

400 x 2.2 =880 watte per electrode

880 x 2 = 1760 watts total
Therefore the amount of electrical energy required is 23010 watt-
hours.
Assuming a total effisienay of 75%

23010 _ '
75 30800 watt-hours.

This amount of energy will meet 250 1lbs. of copper in one hour.
The time reéuired for each melt was desired to be cut to 45 min-
utegs and the amouﬁt of energy must necessarily be increased.

30800 '
.75 = 41000 watt-hours.

400 ampéres at 110 volts =44 Kw. hours.
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Dimension of Electrode

Pable of Klectrode Constants. Carl Hering.

Temp. Drop. Section S R . surrent i
c by Sq. in. 8q. _ecu Volts [h. Units c/miunits
Copper -

800 1472 000014 .000036 0.18 70,300 27,700
1000 - 1832 14 35 22 71,800 24,300
1200 2192 14 45 .26 72,800 28,700
1400 2652 14 35 30 73,400 28,900
1600 2912 13 34 .24 73,900 29,100
1800 3272 13 34 .38 74,300 29,300
2000 3632 .000013 + 000034 42 74,600 29,400

Iron

800 1472 . 000100 »00026 «29 10,000 3900
1000 100 25 «30 10,000 3900
1200 . 000099 : 25 .43 10,100 4000
1400 - : 99 25 .49 10,100 4000
1600 98 26 +56 10,200 4000
1800 98 25 .63 10,200 4010
2000 .000098 - 2b «70 10,200 4010

Graphite -
1000 ~ «00025 « 00063 1.3 . 4100 1600
1200 25 59 1.4 4300 1690
1400 22 57 1.5 4500 . 1760 .
1600 22 55 1.5 4600 1810
1800 21 54 - 1.5 4700 1860
2000 21 53 1.5 4800 1890
2500 4532 20 bl 1.5 5000 1960
3000 5432 .00020 +000560 1.5

5100 2010
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Temp drop segtion S ¢ Curryent i

c r 5. in 8g. eu _ Volts Units Units

Carbon

1000 .00074 .00187 1.9 1360 530
12 64 .00162 2.1 1570 620
14 57 .00145 2.3 1750 690
16 52 132 2.5 1920 750
18 48 123 2.7 2070 810
20 45 - 115 2.9 2200 870
25 40 102 3.3 2500 980
3000 + 00037 .00093 3.7 2700 1080

The current required, the temperature difference between the
arc-end and the cool part of the eleetrodes and the length of the
electrode must be predetermined by the requirements of the furnace.
For the drop in temperature required the value‘of (S) is foﬁnd in
the table for the material which is to. be used. This number (S)
is the specific section for that drop in temperature, it is
analogous to specifie resistance that is, to ohms per ceubie inch or
per unit-fdot. ete., at a high temperature; it represents the seotioh
per ampere and per unit or centimeter length. <The proper size for
the electrode is then found b& multiplying this factor (8) by the
amperes reqﬁired and the length in inches or centimeters. Circu~.
lating the cross -section for the various materials which may be
uséd the comparative cost of each is found and a selection made rel-
atively simple. The dimensions of the electrode thus forged will‘be
so0 that the ﬁeat lost through connection by the electrode will be
the minimum fn conjunetion with the minimum loss due to the resistane
of the eldatiode. To determine the loss due to the resistance of

electrode the value of (C) from the table ie found which corresponds
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to the conditions decided upon. Multiplying the value of {C) by
the current will give the logs due to each eleatrode. If it
is regquired to find the proper current value for existing condition
and size of electrode, the value of .ag taken from the table
gorresponding to the temp. drop. ‘“This value is again a gpecific
quantity, being the current per sguare inch section for an ineh
length. Thus number is multiplied by the existing oross section
and divided by the length. 1In th;s particular case the current re-
quired is 400 amps. and singe the melting temperature of dopper 13 
1083 C a temperature of 1400°C may be taken for the arg temperature.
- The temperature of the cold end of the glectrode is kept at lOOOC
giving a temperature drop at 150000. Carbon was c¢hosen 98 the
material for the electrodes and from the table the value of "S"
gorresponding to a 15000 temp. diff, is .000675.

The proper eross-segtion is:

.000675 x 400 x 20 5.4 sq. in.

or 2.6 in. diameter.
A standard size is chosen 2.5. The electrode is therefore

2.5 in. by 30 in.

The Design of Furnace Elecetrode by Carl Hering
Eleec. World Vol L N No 24
June 16, 1910
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Feneral Fesastures

The furnace is eylindrical in form, the axis of the
eylinder bsing horizontal. The furnace revolves about this
axis. The ¢ylinder is‘supportad by rollers vwhich transmit
the motion t the furnace, the rollers being in turn re-
volved by frietion contast with a pulley fastened to a motor
shaft.

There is 2 door zt either cnd of the'furnace. The carbon
eleetrodes pass through the genter of euéh door; Power is
transmitied to the furnace by means 6f gopper shoes which slide
along a copper band around the frurnace. This band is electric-
ally connected to the electrodes. The electrodes are eooled
by water colls surrounding them, there being a steady cireulation
of water kept up at all timee when the furnage is in operation.

The Furnace Proper |

The furnace proper is made up of 2 steel eylinder. This
eylinder is lined with rire brick 5 inches thick, the brick
growing thicker toward the ends to give the inslide surface a
more nearly spherical form. The inside of the Turnace is 18
inches in diameter and 20 inches in length. ‘he ehds of the
leinder are closed with cast iron plates which are viveted to
the steel cylinder. ‘he end plates are lined with 4 inch fire
brick, except at the openings for the doors. The doors are of
ecast iron lined with briek. “The doois swing on one large hinge,
which is, bolted to the énd plétes. the doors are fastened by
means of a lever cateh.

Through one end plate and the fire brick baek of it, a hole
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is drilled. This hole opens at the inner edge of the inside. of
the furnace, The outer opening‘is pluggeé with a movable fire
elay stopper. Around this hole, on the outside, a metal spout is
bolted to the end plate. To empty the furnace of its bath, the
furnace is stopped so that the spout is at the.lowereide of the
eylinder. When the slug is removed it leaves a free pafh for the
metal bath to run oﬁt.

Around each end of the eylinder a circular ring of 4 inch
channel gteel is bolted. 'These rings are entirely insulated from
the rest of the furnace by placing Leavy press board insulation
material betﬁeen the rings and the eylinder. Every bolt is also
insulated from the ring and the cylinder. The weight of the
furnace is carried by these rings, which rest upon two parsllel
rollers. These rollers are_driven by a friction pulley on a
motor shaft and they in turn transmit the mofement to the furnage
by bearing friction with the channel rings around the gylinder.

| Power Transmission and Commutation

Around the inside of the outer flange of each channel ring,
a band of copoer is fastened, but this band is insulated from the
rings. Copper shoes are suspended and held against the copper
band by slight spring pressure. ‘These shoes are connected by
wires through the proper switches to the transformer. <The current
from the gopper bands is carried by wires to metal o¢lamps whigh
surround the carbons. ‘fhus the gurrent comes from the positive
lead of the transformer, through the switches to the shoes, which
are in’coﬁtaet with the band of copper around the furnace. From

the band the current travels by wire to tHe positive electrode,
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arcs over tb the negative electrode and on bagk to the trahsformer
by & similar path.
the Electrode Carriage

The carbons are perpendicular to the plane of the doors.
Three equally spaced rods extend from the doors for a distance of
about 2 feet. fThese rods are also perpendicular to the plane of
the doors. At the ends of these rods an iron plate is bolted.
The whole structure is strengthened by s8ix braces. A pair of
braces to each rod. These braces are bolted to the plate, each
pair diverges to the outer edge of the doors, where they are
bolted. |

Aiong these three rods slides a spider, but it can be clamped
in #ny position. fThrough the center of this spider passes the
carbon and above that a threaded shaft. The shaft is held in
position laterally with respect to the spider by cotter pins; ‘the
threaded part of the shaft screws into a clamp which ean readily
be fastened to the carbons. At the other end of the shaft there
is a orank. By turrning this crank, therefore, the carbon is moved
in or out at will. If a greater ahd gquicker change of fhe §arbon
is desired; all that is necessary is to unclamp the spider and
slide it and the carbon in either direction and clamp again in the
new position. ‘Po remove the carbon entirely all that ise nec-
egsary is to unclamp the threaded c¢lamp which holds the ecarbon.

‘?he Cooling System

At the point where the carbons pass through the doors, they

are surrounded by a eoil of pipe which is cast in a block of metal

that fits in the center of the doors. The carbons are insulated
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from this blogk by a thin graphite sleeve. The water comes into
one coil, passes through it and is carried out by a flexible hose
to a pipe whieh runs horizontally along the outside of the oylin-
der to the other side. At the other end of this pipe another
flexible hose gonnects it to one end of the ¢oil surrounding the
other electrode. '"The other end of the ¢o0il is connected to a
pipe which runs along the electrode carriage.

At the ends of each carriage the water pipes ars gonnected
by flexible hose to0 elbows which are held on pivots, the pivots
being fastened to the end plates of the carriages. 'The centers
of one side of the elbows exactly coincide with the center axis
of the furnace, when the elbows are pivoted into position. <The
elbows are pivoted so that they may be swung out of the way when
a carbon is being removed from the carriage.

It must be remembered that the furnace is revolving and that
the pipes and other attachments are revolving with it. Thus it.
was negeseary to bring the two water pipes out with their centers
eoineiding with the axis of revolution. After this was accomplished
it was necessary to connec¢t pipes whieh would be :evolving with
others which were stétionary,

_ ‘Phis was done by designing & short piece of pipe which screws
into the revolving elbow. ‘''he outside of this pipe was to be
polished to a shafting finish. Unions were threaded to the station-
ary pipesz Over the revolving pipes packing rings were placed.

The stationary pipes were brought up until tﬁeir ends almost touched
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the ends of.ﬁhe revolving pipes. The pucking rihgs were then
serewed into the unions, which were on the ends of the stationary
pipes, until tight. The revolving pipes were then free to re-
volve, and yet the water would pass from the gtationary to the
fevolving pipes, and vice versa, with little or no leakage.

The stationary pipes are held in place by braces whieh run
glantingly down to the gstationary hose of the furnace. Hose of'
other pipes may be attached to theée stationary pipes of the
furnace. The water goes into one of these pipes to the revolving
pipe, on to one coil, out, and over to the other ¢oil. fhe water
passes out of this c¢oil and on to the revolving pipe on this side.
From here 1t passes to the stationary pipe and is carried away
wherever desired.

| vonelusions:

The outstanding features of the furnace are:

(1) The eomplete rotation of the furnace gives a longer
life.to the lining because the bath absorbs the excess heat which
the lining abgorbs when it 15 exposged ﬁo the heat aﬁd not covered
by the bath.

(2) The lining 1is evenly consumed and a longer life made
possible, since only two joints are present and these can be filled
with cement.

(3) The electrodes can be moved out quickly, and in this way

the doors can be opened with little delay.
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