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Lo all whom it may concern . |
Be 1t known that I, Cart WiLnueLy SObER-

BERG, 2 subject of Norway, and-a resident

of Christiania, Kingdom of,Norway, have

invented certain new and, useful Improve-:

ments in the Processes. of Baking Carbon

Electrodes, of which the following 1s a speci-. .
ST . ter case a portion of the baking is accom-.
the heat of the furnace in which

-

fication.

This. invention relates to the manufacture

of electrodes for use in electric furnaces:and
as. andgdes. or cathodes  in, various. electro-
lytic processes. The abject. of:the invention

1S an 1mproved: process for. mg;n:il_f&cturingf
the same and the electrode obtained there-

Electrodes for the purpose aboye men-
tioned are generally made from some car-
bonaceous material such as coal, coke, graph-

ite, etc. - The material or materials select-.
ed are reduced to the desired fineness and

mixed with. a suitable binder such as tar an
pitch. The mixture is ther moulded -to the

desired form and baked in a suitable fur-

nace until the volatile produets are driven
off and the electrode has the desired density,
and conductivity. o L
JThe raw electrodes have a comparatively
high resistance and are not conductive to
any appreclable extent. The resistance,
however, depends somewhat upon the ma-
tertals employed in the manufacture; for
instance, an electrode of course graphite will
have a higher conductivity than-one com-
posed of other carbonaceous materials. In

most cases the raw electrode will have a con-
ductivity about 10000 times lower than it

will have 1n the finished state.

Many attempts have been made to bake
electrodes by means of the heat generated
within the electrode itself when made a part
of an electric circuit, but on account of
the high resistance of the raw electrodes,
this method has been found to be imprac-
tical. . - -

According to my invention this.difficulty is
overcome bv baking and rendering the elec-
trode conductive in a part of its cross-sec-
tion by means of heat electrically generated
in & conductor connected in parallel with
the electrode. This conductor may consist
of metal or of 2 baked electrode. Preferably
1t 1s one or more iron bars inserted in the
electrode 1itself.

As will be understood from the following

exzimples.my method 1s susceptible of many.

99

variations all of which embody the process .

above outlined. For instance, electrodes may

be baked in a special electric furnace or tha.

baking may be carried.on simultaneously
with the use of the electrode itself in the

60

furnace in which it is mounted. In the.lnt-

plished by
the. electrode is employed. .

electrode may be of the same. construction
and made in the same. manner. . A mquld
may- be employed in this: process. in. whigh
1s preferably mounted: a core of conductive
material, such as a rod of iron. in-djameter,

will be readily understood.

raw electrodes are placed therein and are

‘series-connected in the secondary of a trans-

former furnishing sufficient current for the
baking.
voltage regulator type giving from. 220 tq
110 volts may be used. ’El) this end electrode
No. 1 may be placed on a carbon-block, that.
1s connected to one terminal of the secondary.
On the top-end of the same electrode.is. plac-

ed a short piece of carbon or graphite elec~

trode of good conductivity that will: take

the current over to the top-end of electrode.
No. 2. The lower end of No. 2 rests on

another plece of a carbon or graphite elec-

‘trode. Klectrode No. 3 is placed on the same
prece of carbon or graphite. and so on, the

last electrode of the series being connected
to the other terminal of the secondary. The

spaces between the electrodes are then filled

with fine sand or finely ground charcoal.
1f the current is switched on with about 200
volts between the terminals, the ameter will
immediately register about 800 amperes
The current drops slightly at the start and
then gradually rises to. about 2500 to 3000
amperes during a period of 24 to 36 hours
as the baking of the electrodes proceeds, At
the end of this time the baking is finished

and the drop of potential will be about 6

volts per electrode if the current is 3000 am-

In either of the instances. cited:the.raw 65

70
for example. 3’’, or a. small carbonaceous.
electrode. The raw materials for.the elac-.
trode ‘are tamped around the core in the.
usual manner and the mould removed as,
Y 5
Where a separate furnace is to be em-.
ployed for the baking of the electrode, the .

80
With twenty electrodes, for ex-
ample, a 400 kilowatt transformer of the
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electrode’ after thé baking.
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without voltage regulation, but thehaking
wili then proceed more slowly -

The electrodes baked as above are allowed
to cool before removing from the furnace.
Tuis requires about 36 hours. . . . .

If an 1ron cove has been employed its pres-
ence in the himished electrode would; depend
an the temperature obtained during balkingr.
If at is dsired to bake at > from-1500° to
16007 C. the 1ron will obviously melt and
the balked “portion alone of theelectrode
carry the current to complete H%he_?iiaking.
(ienerally so high temperatures are not nec-
essary and ‘the iron-rod will be found in the

As a variation®in the above method of
balang 1 a separate furnace, it is readily
possible if desired to make use of balked
electrodes i1n place of an interior cove. In
that case the following arrangements of elec-
trodes will be employed.” ~ ° = |

The raw electrédes and the ready baked
clectrodes are built™up together, alwwavs one
raw and one baked ‘electrode close together
and with top"and bottom connected to the
same conductor. At first the current will
only pass through the baked electrode. but
as the heat generzated in this bakes the near
side of ‘the' raw electrode this becomes
slightly conductivé and takes part in  the
transmission of current.” The conductivity
and the resulting heat development increase
until the raw electrode is finally haked. -~

"The second’'method of Laking clectrodes.”

to wit, by ‘tlie use 6f the firniace in which

they ‘are employed ‘ds heating. elements, is .

L --...‘
1

particularly advantageous wheré very long
electrodes are desired, though obviously not
limited thereto.” The ‘present tvpe of elec-
trode is about six feet long and to employ.
these 1n- the "furnaces referred to requires

their being joined together and the present

practice is to use a fragile carbon nipple for
this purpose. The method now to be con-

stdered not only eliminates this difficulty hut.

in making use of the electric furnace ifselt.
for baking mukes possible’ the continnous
supply of ‘electrodes withaut shutting dawn
the furnace for the installation of new olec-
trodes. T

This method s shown diagrammaticallv
1 the drawings which fory s part hercof
and which it 1« {o 'he understood. avre for
ilustrative purposes onliv. '

In these drawings:— o

Figure 1 15 a diagramunatic vertical section
of a simple electric shaft fornuce for fhe
manufacture of piciron: and

Fig 2 1s 2 tliﬂg:rﬂqmm:!iirl 1ross-sertron of
the usual type of metallaveical furvace.: -

The figures lustrate not anlv the d7ffer
cnt types of furnace to which the process.is

applicable but different methods of baking

the electrodes themselves

-1von bars which mav also serve as a SUSHIL- T

1,141,037

The electrode i the construction af 195
ure:1 1s suspended at the top of thie furnice
and extends centrally down the shaft. when
1n use heing survounded Ly the ore and re-
ducing material. The mixture of tar. coke, 70

- and anthracite used for making the electrode

i1s filled in the funnel 1 and tamped avound

one or more 1ron bars 2. The current s 1o

to the furnace throush one or more of these

o0

ing means for the electrode. The iron bars |
may be corrugated or pravided with small
knots in order to prevent the electrade from
shding on them. - 7 .

As the raw electrode mass is a poor con-
ductor, the'iron bars initially will alone
carry the wkole current above the shaft and
in the upper and cdol part of the shaft.
Through the heat electrically generated iin
the bars and the heat from the smelting
crucible the electrode’is gradually baked and !
becomes conductive and will tsle part in the
transmission of the current. Still nearer the
zone of fusion—as at 3—the temperature of
the electrode 1s so high. that the iron core
melts out, the newlv baked carbon electrode
alone carrying the current. |

The metal used "far reinforcing the elec-

50

90

.

‘trode. need not be iron. . Anyv ‘metal can le

used “thdt 'has 4 ' melting poiut sufficiently 95

‘high above the temperature at which the ¢

electrode mass becomes“a- goad conductor,
and which has sufficient mechanicual strenath.
The reinforcing metal can thus be c¢hosen
according to the smelting process in ques-
tion. S

In the examnple just, deseribed, the entjve
smelting current was'initially led to the fur-
nace through the iron core and the cross-sec-
tion of . the ‘core must' therefore be large 103
enough to carrv the whole current. It i1s '
also possible to"hale the electrode by a cur-
rent that is only a fraction of the current
used for the smeltine operation. Tn this
case the cross-section of the iron-bavs can be
much smaller.  Tig. 2 jllustrates the em-
plovment of such a method hy the use of :
separate transformer. In this fAcure the
portion 4 of the electeade used for smeltine
ts dingrammatically ilustrated as alreads 110
having been haked and as suspended from
the electrade-hatder 5 throwel which it
supplied with the warkine curvent. for ex-
caple, TROM aruperes. from the sceondary G
of the lawer Lransformer. The upper or raw
portion of the electrode T formed Dy fapy
ine the raw material avound the 1eon harvz,
as s readily understaod. 15 connected 1 se-
ries with the secondary S of the upper frans
former and supplied with a Lakine eucrent
“itfhetent to canse slavw haking: for cxmnaploe.
about 2000 wmperes. This transformer 1<
preferably of "low wvoltage and potentinl
regulating type.  As the lower portion 4 of
the clectrode 1s burned away, the electrode

100
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holder- 5 is shifted to the newly. baked pors
tiont 7 of the eléctrode whieh is then used in
the smelting' opetation.

The foregoing defailed: descriptiors has
beehi ' aiven for clearhess of tnderstanding
and no undue limitition shogld be deduced
theérefrom, but the appended claitis should
be conistiued as browdly as- permissible: in
viéw of the pidor sft. | |

What T claim &5 new attd desire to secure
Ly Letters Patent f the United States is:

1. The procésso 'baking carbon ¢léctrodes
which cotisists in connecting a'conductor in
parallel with:a- i Ode Applying

tive by hieat électrically getetuted in the.

conductor * aid- the baldng- cohtintted' by
mears  of héat electiicilly ‘géirerated: in: the
conductor and in the electrode itself. - o

2. The"'p‘i‘éibe's-:i" oftbakitty earbotr: elec.-

trodés which' ¢otisists: ih: CORNSING & ton:.
ductot in ‘parallél with o vas éléttrole usig -
h €Y 4 piart rialitd the opposite end of the electrode and
" baking said raw materigl after-its addition ¢
- thereto.

conductor in: patallel with: rate ‘electrode
and applying gh eléctiic cuitent whereby o
Part of the raw electrode: is:baked and:ren-
dered conductive by heat electrically gener-
ated in the metal conductor ang the baking
continued by means of heat electrically gen-
eratefd in the conductor and in the electrode
itself.

4. The process of baking carbon electrodes
which consists in connecting a metal con-
ductor in parallel with g ravw electrode and
applying an electric current whereby a part
of the raw electrode is baked and rendered
conductive by heat electrically generated in
the metal conductor and the baking con-
tinued by means of heat electrically gener-
atedt m the metal conductor and In the elec-
trode itself. said metal conductor being in-
corporated with the raw electrode.

3. The process of baking carbon electrodes
which consists in connecting an iron con-
ductor in parallel with g raw electrode and
applying an electric current whereby a part.
ot the raw electrode is balked and rendered
conductive bv heat clectrically generated in
the 1run conductor and the ba lkiing continued
by means of lhent clectrically genevated i
the iron conductor and in the clectrade igself.

6. The process of baking carbon.-elec-
troces which consists in connecting an iron
conductor in parallel with g raw electrode
and applying an electric current wherehy 4

part of the raw electrode is balked el e
dered conditetive by heat clectricallv e -
erated in the iron conductor amd the balking
contihued by means of heat electricaliy gen-
erated in the iron conductor and in the clec-
trode itself, said iron conductor bemgr in-
corporated with the raw electrode.

«. The process of baking carbon elec-
trodes which consists in connecting a con-
ductor i parallel with = raw electrode and
applying an electtic current wherebv a part
of-the raw electrode is: baked and rendere:
conductive by heat electrically generated in
the conductor and the baking continued by
means of heat electrically generated in the
cohductor and in-the electrode itself, said
corrductor and electrode being connected in

- series: with :another: conductor and electrode.,

whichiis: baked simultanéously.

8. The- process: of. compensating for tle
' electric furnace: elec-
( perating end within a furnace.
which comprises adding raw electrode mate.

which comprises-adding raw electrode mate-
rial to its opposite end and baking suid raw
material paitly by passing an electiic cup-
rent tllrﬁugll-tﬁe electrode and partly by the
heat generated at tlie operating end of tle
eléctrodé when in use,

10. The process of producing carbon elec-
trodes continuously in the furnace in whicl,
they are employed, which comprises supply-
Ing in electrode form raiv electrode materja]
together with a conductor in parailel con-
nection therewith and applving curren
whereby the raw elecirode 1s baked and yen-
dered conductive in part by the heat eleciy.
cally generated in the electrade itself and iy,
part by the heat generated at the operating
end of the eloctrode when in use.

11. The process of baking carbon clec-
trodes for electric furnaces which consists §))
connecting a conductor in paralle! with
raw electrode and applying an electrie eqr.
rent whereby a part of the raw electrode s
baked and rendered conductive hv heat elec.
trically generated in the conductar and ¢l
baking continued by means of heat slecty;.
cally generated in the conductor and in th.
electrode itself. said electrode heing the ele..
trode of an electric furnace. '

12. The process of baling carhon eloc.
trodes for electrice furnaces whicl CONSIst s
11 connecting a canductor in parallel with .
raw electrode and applving an electric ey
rent whereby a part of the 1w electrode s
baked and rendered conductive by heat olec.
trically generated in the conductor and the
baking continued by means of heat electri-
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cally cenerated g the conductor and we the
clectrode itsel!, savd electrode being the elec-
{rode of an electric furnace, and the baking
of the electrode being accelerated by heat
cvenerated 1n osaid electric furnace.

i3. The process of baking carbon elec-
(rodes for electric furnaces which consists
i connecting a conductor in parallel with a
raw electrode and applying an electric cur-

rent whereby a part of the raw electrode 1s

baled and rendered conductive by heat elec-
iricallvy generated in the conductor and the
baking continued by means of heat electri-

cally wenerated in the conductor and in the

clectrode itself. said electrode being the elec-
trode of an electric furnace, the electrode
being continuously formed 1n said furnace.

14. The process of baking carbon elec-

trafdes for electric furnaces which consists:

in connecting a conductor in parallel with a

raw eclectrode and applying an electric cur--

rent whereby a part of the raw electrode 1s
balted and rendered conductive by heat elec-
trically generated in the conductor and the
baking continued by means of heat electri-
cally generated in the conductor and in the
electrode itself, said electrode being the elec-
trode of an electric furnace, and said con-
ductor being able to carry the total electric
current led to the electric furnace.

15. The process of baking carbon elec-
trodes for electric furnaces which consists
in connecting a conductor in parallel with a
raw clectrode and applying an electric cur-
rent whereby a part of the raw electrode
is baked and rendered conductive by heat

1,141,037 |

Celectrically generated 1 the conductor and

the baking continued by means of heat elec-

trically generated in the conductor and in

the electrode itself, said electrode being the

electrode of an electric furnace, and said

conductor being able to carry only part of

the total electric current ied to the furnace.
16. ‘As a new and useful article of manu-

facture, an electrode comprising an initial
conductor and a carbonaceous unbaked por-
tion.

17. As a new and useful article of manu-
facture, an electrode comprising an initial

conductor and a carbonaceous unbaked por-

tion connected in parallel with each other.

18. As a new and useful article of manu-.

facture, an electrode baked in the furnace

in which.it is used and comprising when in
use a baked portion and.a partially baked

portion. -+

19. As a new and useful article of manu- '

facture, an electrode baked in the furnace in

which it is used and comprising when in use .
60

a body portion, a part of which is baked
and a part of which is unbaked, and a rein-
forcing member of conductive material 1n
parallel electrical relation therewith.

20. As a new and useful article of manu-
facture, an electrode for use in an electric
furnace comprising a body portion struc-
turally differing at its two ends and a ren-
forcing member of conducfive material n

parallel relation therewith, the conductiv--
ity of the body portion being permanent]v .

greater at the working end thereof.
CARL WILHELM SODERBERG.
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