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SUPPORTNG RODS OF CONTINUOUS 
SELF-BAKNG ELECTRODES 

John Waddington, Kinlochleven, and Robert 
Stanley Clegg, St. Ola, Fort William, Scotland, 
assignors to Elektrokemisk A/S, Oslo, Norway, 
a corporation of Norway 
Application March 21, 1951, Serial No. 216,772 

(C. 13-—-8) 3 Claims. 
1. 

This invention relates to a method of handling 
the current supplying and supporting metal rods 
of continuous self-baking electrodes of the type 
used for the Smelting of aluminum. 

United States Patent No. 2,475,452 describes 
the general structure to which this invention re 
lates but in that patent the metal rods are 
tapered toward their lower end and the feature 
of that invention is that the rods are Withdrawn 
and then a small amount of electrode paste is 
dropped in the hole and the rod is puished back 
into the hole while still hot so that the electrode 
paste in a molten state is squeezed up around 
the tapered side of the rod to anchor it in place 
as the paste carbonizes. That method is quite 
successful but has the drawback that there is 
a tendency for tar fumes to escape from the 
empty hole when one of the rods is Withdrawn 
and before it can be replaced in a higher posi 
tion. With a large number of pots in one roon, 
each with many such rods, this may create a 
real difficulty. 
According to the present invention, the rods 

instead of being tapered, are made with Sub 
stantially parallel sides in a Zone adjacent the 
lower end. When the electrode mass has de 
scended to the point where it is necessary to 
raise certain of the rods to keep them out of the 
bath, the rod to be raised is loosened in the elec 
trode mass as by being struck a sharp blow for ex 
ample with a pneumatic hammer and then is 
raised the necessary distance (usually about 20 to 
40 centimeters). We have made the very surpris 
ing discovery that with the type of electrodes 
now being employed and using a rod with paral 
lel sides, the elevated rod if held in position 
relative to the electrode mass will very quickly 
be cemented back into place and will very Soon 
give good electrical contact without the necessity 
of pulling the rod out of the hole and without 
the necessity of introducing Soft paste into the 
hole. 
We attribute this very surprising result to the 

presence in the electrode mass of Substantial 
quantities of tar fumes containing unsaturated 
hydrocarbons which surround a portion of the 
contact rod which is still red-hot. As the rods 
have no substantial taper, there is very little 
clearance between the rods and the sides of the 
hole and we believe that the rods, after being 
lifted, are cemented back into place by the de 
composition of the unsaturated hydrocarbons 
with the deposition of coke against the rods 
which fill the cracks between the rods and the 
electrode maSS. 
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An analysis of the nature of the electrode mass 

during Operation Seems to Support this explana 
tion. 

In the Soederberg electrodes now used in au 
minum furnaces the electrode mass is made up 
of a soft, nolten portion on top, below which 
is the baked zone, the upper portion of which 
is hard and firm though not fully carbonized. 
The fully carbonized zone is at the botton of 
the electrode maSS. 
The location of the Zone where the electiode 

mass hardens can readily be determined by push 
ing a bar down through the Soft part of the 
paste. In this Way it Will be found that the top 
of the baked zone is substantially fiat in the 
cential area and curves doWinWard around the 
edges toward the moitten bath and by keeping 
the helting point of the electrode paste rela 
tively high, for example from 80 to 100° C., the 
height of the raw paste om the electrode top can 
be reduced to about 10 to 12 centimeters. The 
height of the baking Zone Will depend SoineWhat 
On the current density employed in tie electiode 
during electrolysis but usually it will log situated 
at a distance of about 50 centineters above the 
molten bath. As the electrode is lowe'ed it, getS 
progressively hotter and the tar employed as the 
binder gives off funes. The uppei' raW paste on 
the electrode top which is more or less liquid and 
without porosity prevents these tar funes from 
escaping upward through the top of the elec 
trode and therefore the only way that the funes 
can escape is downward through the baked part 
of the electrode which when fully carbonized 
has a considerable porosity in the order of about 
25%. This results in a downward stream of 
tal' fumes in the electrode Ina,SS Which eScape 
from the mass below the lower edge of the per 
manent casing. Since the permanent casings 
now employed generally end at a distance of i5 
to 30 centimeters from the molten bath, as de 
scribed for example in United States Patent No. 
2,526,876, there always exists a great quantity 
of tar fumes in the top 20 to 30 centimeters 
of the baked zone where this extends up into the 
permanent casing. These tar fumes contain 
unsaturated hydrocarbons and when the rods 
with parallel sides are raised up so tila, an in 
candescent portion is brought into this Zone, We 
believe that the unsaturated hydrocarbons are 
cracked by contact with the red-hot metal Sui 
faces, with the deposition of coke to act as 2. 
bonding agent. 
We recognize that previously attempts have 

55 been made to shape the contact rods as screws 
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permitting the rods to be screwed out gradually 
as the electrodes are lowered. Experience with 
these screws has not indicated any Such phenoyl 
enon as we have now discovered, but We believe 
this to be due to the fact that the SCreWS Were 
only lifted a few centimeters at a tine So that 
there was no extension of the incandescent rod 
up into the zone containing Substantial quanti 
ties of unsaturated hydrocarbons. Such gases 
as are present in the lower part of the ZOne Such 
as H2, CH4 and the like give very little coking 
effect. 
While it is desirable that the portion of the 

contact rods which move up from the incan-des 
cent zone into the Zone containing the unSatu 
rated hydrocarbon fumes should have parallel 
sides, we have found that it is sometimes useful 
to have the upper parts of the rods slightly 
tapered (formed conical) so that these rods can 
readily be freed from the softer part of the elec 
trode mass near the upper Surface. It is inapor 
tant that the liquid paste flow into the empty 
spaces at the top remaining around the contact 
rods as they are lifted, and for this reaSOIn the 
conical part of the contact rods should be Well 
polished and preferably greased. 
By operating in the manner described, holes 

Will be liefö, in the electrode belOW the COYattact 
rods. The bath will tend to rise in these holes 
to reach the same level as outside the electrode. 
To protect the contacts from being attacked by 
the melt, they inus;, therefore be lifted before the 
lower ends of the contacts iea Ch the level of the 
bath. This means that the Woltage drop in the 
elegtrode will be somewhat higher than nor’Taal. 
To overcome this dificulty, it is advantageoul.S 

to fill up the hole below the contact rods with 
electrode paste which innay be introduced in either 
Liquid or solid form or with cryolite or with aiu 
nina or with mixtures of these materials. Ap 
plicants have found that this may be a CCOm 
pished, for example, by employing hollow con 
tact rods through which the material can be 
introduced or by making holes in the electECG die 
at the sides of the contacts. We have also found 
that the strength of the bond between the elec 
trode mass and the rods can be increased by in 
creasing the perimeter of the latter without 
increasing their area, as by making them non 
circular and preferably with an angular croSS 
Section, for exaple Square. 
This invention may be readily understood frcii 

the accompanying drawings in which Fig. 1 shows 
a section through an aluininum pot. Wherein Ver 
tigal contact, rods are handled in accordance with 
this invention and Fig. 2 is a horizontal Sectio il 
Showing the shape of the contact rods. 

In this diraWing, i is the uppe part of the elec 
trode mass, 2 is a vertical contact rod in the 
iowest position and 3 is a similar rod in the high 
est; position. The suspension of the electrodie as 
well as the current Supply thereto is accorn 
plished by means of main bus bars 3 vertically 
adjustable by means of the jacks 5. 6 shows the 
permanent steel casing acting as a mold for the 
electrode and carrying the gaS collecting ring . 
& indicaties the level of the bath in the furmace. 
S is the law unbaked part of the electrode which 
is impenetrable by the tar fumes developed by 
baking of the lower part of the electrode. is 
the aird baked part of the electrode which is 
divided into two zones 6d. and it. In the Zone 

di Which is the upper part of the baked zone. 
and below the temperature of incandescence, the 
concentration of unSaturated hydrocarbons is 
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very high while in the lower zone indicated as 
Ob, the concentration is much lower because in 

this zone the unsaturated hydrocarbons are de 
composed in contact with the red-hot coke and 
the residual gases leak out sideways below the 
pel'illa aent CaSing. 
On the right nad Side of the drawing, the two 

contact rods and 2 which are in internediate 
positions are shown as for)ined With conical upper 
portions 3 and these rods are made hollow with 
central openings 4. As stated above, either 
electrode paste or alumina, or cryolite, or nix 
üüa äres, cari be pushed doWin through these central 
openings is to fill the Space below the COntact 
rods. As Shown in Fig. 2, rodS È and 3 are in 
this instance made Square whereas rods and 
í 2 are ShoWn as being rondi. 

In operation, the electrode is lowered until a 
point is regiched where it is necessary to raise 
One or incre contact rods. With rods Of the type 
indicated at 3 and 3, this should be before the 
botton Of the Iroc ireaches the evel of the bath. 
The rod is the: loosened by Striking it 2, sharp 
iCW, and it is singly raised up froii) the position 

sho Wi) fo: e3&ample in connection with irod 2 to 
the position shown for rod 3. AS stated, this 
ordinari ivolgeS lifting the rod lon 20 to 40 
Xiieters. A i Cadeg tent portio. Of the 

iiftseši rodi is noviy iiih time 2O3me # ?aj, vývia8e1'e it is held 
iù iXe positiC l'elative to tie elect'ode mass 
v?yiise ?S £& Serves to decCrimpCSe ne tar funeS. 
As a result, it is guickly sealed in place so that it 
i:3kes good electricai COI) tact, aid again can be 
LSed for Supporting the electrode naSS. 

Wilheite : 'OdS Si: Uin a.s i intose indicated by nti 
me’al?S ; EHN di i all'e employed, they may be per 
Initiei to go ician sightly below the level of the 
bath, aS in this c e Saile elow the rods is 
isept fied. The ig Oi tis Space Will Ordi 

it Shortly after the rod has 
AS Sat2d, electrode paste, 

ališi 

the rod by using a, tely shaged ball. 
it is UI die Stoodi &that Citrii Na'ili?y rods of only 

Gine ESVPS Will be EOSyed in 
?ie bWO ÜyPes are hele 8 
iii StratiOE. 
VWat We lain is: 
1. In the operation of an electric furnace in 

Citiding a self-baking continuous electrode mass 
having a botton incandescent portion, a top por 
tion felined of Soft, Substantially liquid paste and 
an interimediate portion which is solidified but 
is below the temperature of incanidescence, and 
metal rods extending into the eiectrode mass for 
SUSpending said electiode and foi' supplying cur 
rent theretto, Said rods being characterized by the 
fact that iower gortions thereof have a constant 
CrOSS-Section, the Yethod of re-positioning such 
rodS Which cOimpriges loosening Such a rod in the 
eiectrode naSS and without withdrawing it from 
the in aSS, "aising it sufficiently so that an in 
CadeS-Ceit Oition of the rod enters the interne 
diate ZOI ne in te electrode MaSS Where the maSS 
is Solidifiedi buit is below:7 the teimperature of in 
Cal diseScter Ce, and loiding the iod in St. Ch position 
relative to the electrode nass While the heat of 
the rod dec0::poses hydrocaiioon bodies within 
the YaSS üO Secure the rcd to the electrode ma.SS 
and to bring the rod again into good electrical 
contact with the ina, SS and thereafter employing 
Such rod for Suspending the electrode and supply 
ing electric current thereto. 

2, Api'OceSS as Specified in clain. 1 in which the 
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contact rods are provided with a hole in their lon 
giudinal direction and filler material selected 
from the group consisting of electrode paste, 
alumina, and cryolite is introduced through Such 
hole into the opening below the contacts after 
the rod has been sealed in its elevated position. 

3. A process as specified in claim 1 in which 
after the contact rod is loosened it is raised a dis 
tance of between 20 and 40 centineters and then 
held in a fixed position relative to the electrode 
mass while it is sealed in place. 
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