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MoNT, PENNSYLVANIA, ASSIGNORs. To ALUMINUM COMPANY OF AMERICA, OF 
RITTSBURGE, PENNSYLVANIA, A CORPORATION OF PENNSYLVANIA. 

METHOD OF CALCINING COKE. 

Application filed April 22, 1926. Serial No. 103,791. 

The carbon which is used in the manufac 
ture of high grade electrodes, such as are employed in electric reduction, processes, is 
customarily made from petroleum coke, a 

5 by-product in the refining of crude petro 
leum which in its raw state carries from 
about 6 to 12% of volatile matter. To ren: 
der this coke suitable for the manufacture of 
these electrodes, this volatile matter must 

10 be driven off by calcining or equivalent 
processes. 
In United States Patent No. 1,366,458 to 

Hoopes, there is disclosed a method of cal 
cining this coke, according to which a body 

15 of coke is maintained in the form of a cylin 

20 diate of its ends. 
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drical column in a vertical shaft furnace and 
is heated by its resistance to the flow of 
an electric current passed longitudinally 
through a portion of the column interne 

Provision is made for 
supplying raw coke to the top and for with: 
drawing calcined coke from the bottom of 
the column, and also for causing a current 
of gas to flow upwardly through the column 

rst cool the calcined coke in the bottom 
of the column, and, after the gas has become 
heated in the electric resistance zone, to then 
preliminarily heat the raw coke in the upper 
portion of the column. 
In the practice of that method it is essen 

tial that the coke be uniformly calcined 
throughout to thoroughly remove its con 
tent of volatile matter, and to that end the 
coke must be uniformly heated by its resist 
ance to the flow of an electric current. This 
is effectively and efficiently, attained by the 
process of said patent when practiced with 
the use of apparatus constructed in all essen 
tial respects the same as that shown in the 
patent, but only in units of relatively small 
capacity. When attempted to be practiced 
in units of large capacity it has been found 
that the electric current does not flow uni 
formly through the entire body of coke be 
tween the upper and lower electrodes, but, 
on the contrary, finds localized paths of flow 
resulting in localized heating. The prejudi 
cial effect of this is cumulative, because the 
electric resistance of the coke diminishes as 

50 its temperature increases. Therefore, when 
a localized path of flow is set up longitudi 
nally through a portion of the column in the 
electric resistance heating zone, the flow be 
comes more and more localized as the op 

eration proceeds, and the lack of uniformity 
in heating becomes correspondingly more 
and more pronounced. 
The object of this invention is to provide 

a continuous method of and an efficient ap 
paratus for uniformly calcining a large vol 
ume of coke to render it suitable for the 
manufacture of high grade carbon elec 
trodes, and of other articles which must be 
Ele of highly and uniformly calcined car 
O. 

Our invention is predicated upon our dis 
covery, made after the expenditure of much 
time and money in various unsuccessful at 
tempts to increase the capacity of the process 
of said Hoopes patent, that uniformly and 
highly calcined coke can be continuously 
produced on a large scale by forming the 
coke in a column which is elongate in cross 
section, and in passing an electric current 
transversely through the column intermedi 
ate of its ends in the direction of the longer 
dimension or major axis of the column. We 
have found that in so forming the column 
of coke and in so passing an electric current 
through it, the current distributes itself so 
uniformly throughout the entire cross-sec 
tion of the column in the plane of the trans 
verse flow of current that the coke becomes 
uniformly calcined as a result of its uniform 
heating. Stated differently, we have found 
that the effects of electric resistance heating, 
thermal conduction and gas convection 
throughout this relatively long and narrow 
section are such as to produce uniform heat 
ing of the coke, and to eliminate for all 
practical purposes the concentration of cur 
rent flow along localized paths with result 
ing over-heating of some, and under-heating 
of other portions of the coke. 
In the practice of the invention raw coke 

is supplied to the top of a column of sub 
stantially uniform elongate cross-section, 
and calcined coke is withdrawn from the 
bottom of the column. As to the form of the 
elongate cross-section of the column, its 
shorter or minor axis is preferably not 
greater than about half its longer or major 
axis. Intermediate of the ends of the col 
umn the coke is uniformly heated by pass 
ing an electric current transversely through 
it in the direction of the major axis of the 
column, and to increase as well as vary the 
extent and intensity of the heating zone a 
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tervals of the column. 

2 

plurality of currents may be passed through 
the coke at suitably spaced longitudinal in 

Also, the practice 
of this invention preferably includes the 
passing of an inert gas upwardly through 
the column to cool the heated calcined coke 
to a temperature at which it may be removed 
from the bottom of the column without be 
coming ignited when exposed to the atmos 
phere, and, after the gas has passed through 
the heating zone of the furnace, to heat the 
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entering raw coke in the upper portion of 
the column for the purpose of lowering its 
resistance to the flow of an electric current 
through it. 
The invention may be further explained 

with reference to the accompanying draw 
ings which somewhat diagrammatically show 
the preferred form of apparatus which we 
have provided for the practice of the in 
vention. In the drawings Fig. 1 is a vertical 
central sectional view through the several 
units of the apparatus; Fig.2 a transverse 
sectional view of the calcining furnace show 
ing the cross-section of the column, the plane 
of view being indicated by the line II-II, 
Fig. 1; Fig. 3 a view corresponding to Fig. 2 
showing a modification inform of column 
cross-section; and Figs. 4 and 5 longitudinal 
central sectional views through the heating 
Zone portion of the furnace showing modifi 
cations in the number and arrangement of 
electrodes. 
Having reference first to Fig. 1, a vertical 

shaft 1, which may be formed of suitable 
refractory material, is provided at its upper 
end with means for feeding raw coke to the 
top of a column of coke in the shaft, and at 
its bottom with means for discharging cal 
cined coke from the bottom of the column, 
both of which means will presently be ex 
plained. As previously stated, the shaft is 
elongate in cross-section. It may, as shown 
in Fig.2 be of rectangular form, or of gen 
eral elliptical form as shown in Fig. 3, or of 
various other forms to afford space for a 
column of coke which is elongate in cross 
Section. Intermediate the ends of the shaft 
electrodes extend through its end or nar 
rower walls and into the interior of the shaft 
in positions to cause an electric current to 
pass transversely through the portion of the 
column of coke lying between the electrodes. 
The number and arrangement of these pairs 
of electrodes may be varied to meet different 
requirements. For example, in Fig. 1, there 
are shown two pairs of electrodes 2, 2 and 
3, 3, the electrodes 2, 2 being connected to 
each other by a conductor 4 to which current 
is supplied through a transformer 5 from 
main line conductors 6 and 7. In a similar 

/ manner electrodes 3, 3 are connected to each 
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other by a conductor 8 to which current is 
supplied through a transformer 9 from the 
same main line conductors. These pairs of 
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electrodes are spaced from each other verti 
cally of the shaft at an interval sufficient to 
prevent flow of current longitudinally of 
the shaft between the pairs, or in other 
words, at such intervals as will necessarily 
cause the current to flow between the ele 
ments of each pair. 

If desired, the shaft may be provided with 
but a single pair of electrodes 10, 10", as 
shown in Fig. 4, these being connected to 
each other by a conductor 11 to which cur 
rent may be supplied through a transformer 
12 from main line conductors 13 and 14. A 
still further arrangement of electrodes is 
illustrated in Fig. 5 which shows the fur 
nace shaft as being provided with three pairs 
15, 15, 16, 16 and 17, 17, to each pair of 
which electric current may be supplied from 
a three-phase main line 18 in the manner 
clearly illustrated in this figure. In all cases 
current passes through the column of coke in 
a direction substantially at right angles to 
that of its passage through the furnace shaft, 
and it is manifest from the foregoing that 
the intensity of the heating may be varied 
between or among several pairs of electrodes, 
and that the extent of the heating zone may 
also be varied. 
For supplying raw coke to the top of the 

furnace shaft, the shaft may be provided 
with various forms of feeding mechanism. 
As generally illustrated in Fig.1 such mech 
anism may consist of an upper hopper 20, a 
lower hopper 21, a suitable valve 22 for con 
trolling the passage of coke from the upper 
to the lower hopper, and a suitable valve 23 
for controlling the passage of coke from the 
lower hopper into E. furnace. By suitably 
controlling these valves the raw coke may 
beintroduced into the furnace without per 
mitting the escape from the furnace of vola 
tile matter driven from the coke while it is 
being calcined. - 
The calcined coke may be discharged from 

the lower end of the column by a suitable 
apparatus such as a casing 25 provided with 
a pair of valves 26 and 27 which also may 
be controlled to prevent the escape of gas 
from the furnace while coke is being dis 
charged from it. To uniformly feed the cal 
cined coke downwardly from the lower end 
of the column toward its discharge outlet of 
casing 25, and to thereby effect a uniform 
downward movement of the column of coke 
through the shaft, a rotary vaned propeller 
28 may be provided in the upper part of 
casing 25, as illustrated. 
While inert gas from various sources may 

be variously supplied to the furnace for first 
cooling the calcined coke and for prelimi 
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narily heating the raw coke, it is preferred 
to utilize a portion of the gases distilled or 
driven from the coke in the furnace, and to 
make provision for causing them to flow in 
a continuous cycle in which the heated gases 30 



0. 

3 

25 

30 

33 

4. 

50 

30 

(55 

1,671,678 

taken from the top of the shaft are cooled 
for entry at the bottom of the shaft and for 
the removal of the heavier hydrocarbons dis 
tilled from the coke. For this purpose one 
or more gas washers may be used. In the 
illustrative embodiment of the invention the 
volatile matter driven from the coke is re 
moved from the top of shaft 1 through a 
pipe 30 and carried to a washer comprising 
a vertical tower 31 into the upper end of 
which water or other cooling fluid is sprayed 
from a pipe 32. This cooling of the gas 
serves the double purpose of condensing the 
tar and other heavier volatile vapors, and 
also of cooling the more or less fixed gases. 
At the lower end of tower 31 there is a ves 
sel 33 for receiving the water sprayed into 
the tower, as well as for receiving the con 
densate formed in the tower. 
From the lower end of tower 31 the gas 

is drawn through a pipe 35 by a suitable 
blower 36 which keeps the gas in continuous 
circulation, and the gas then flows from the 
outlet of the blower through a pipe 38 into 
the upper end of a second cooling and con 
densing tower 39, into the upper end of 
which water may be sprayed from a pipe 40. 
This water and the condensate formed by 
further cooling the gases and vapors is 
caught in a receptacle 41 which forms a 
liquid seal for the lower end of the tower, 
and from which the water-and condensate 
mixture may flow through a pipe 42. From 
tower 39 the cooled gas is conducted through 
a pipe 43 to discharge casing 25 at the bot 
tom of furnace shaft 1. 
The gas thus cooled in towers 31 and 39, 

and kept in circulation by blower 36, cools 
the column of calcined coke in the lower 
portion of the furnace shaft, and, after it 
becomes heated by passing through the coke 
in the calcining zone of the shaft, it prelimi 
narily heats the raw coke forming the top 
of the column so that the resistance of the 
coke to the flow of electric current is dimin 
ished. The surplus gas continuously evolved 
in the furnace may be removed from the 
system through a pipe, 46.extending from a 
liquid sealed pocket 47 in vessel 33, such 
pocket being formed by baffles 48 and 49 ex 
tending downwardly from the top of this 
vessel as shown in Fig. 1. 
In the operation of this apparatus raw 

coke is supplied to the upper end of shaft 1 
in quantities sufficient to maintain the shaft 
substantially filled with coke. The column 
of coke descends through the shaft at a uni 
form rate by the continuous rotation of 
vaned member 28 in casing 25 at the lower 
end of the shaft, and to facilitate the down 
ward movement of the coke the shaft prefer ably tapers slightly outwardly from its top 
to its bottom as indicated. In the heating 
zone of the shaft an electric current or cur 
rents are caused to flow transversely of the 

3 
shaft in the direction of its major axis, and 
in the planes of the passage of these current 
or currents the coke is uniformly heated 
throughout the entire cross-section of its 
column. By way of example, and not of 
limitation, we have found that by the use of 
a column the minor axis of which is 21 and 
the major axis 58 inches, coke may be com 
pletely and uniformly calcined at the rate 
of about 800 pounds per hour. 
Aecording to the provisions of the patent 

statutes we have described the principle and 
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mode of operation of our invention, have 
given specific examples of how it may be 
practiced, and have illustrated and described 
what we now consider to be the best form of 
our improved apparatus. However, we de 
sire to have it understood that, within the 
scope of the appended claims, the invention 
may be practiced otherwise than as specifi 
cally shown and described. 
We claim: 
1. The continuous method of uniformly 

calcining a large volume of coke, comprising 
forming a vertical column of coke having an 
elongate cross-section, supplying raw coke to 
the top of said column, withdrawing cal 
cined coke from the bottom of the column, 
and intermediate of the ends of the column 
passing an electric current transversely 
through the column in the direction of its major axis. 

2. The continuous method of uniformly 
calcining a large volume of coke, comprising 
forming a vertical column of coke of elon 
gate cross-section having its minor axis not 
greater than about one-half its major axis, 
supplying raw coke to the top of said col 
umn, withdrawing calcined coke from the 
bottom of the column, and intermediate of 
the ends of the column passing an electric 
current transversely through the column in 
the direction of its major axis. 

3. The continuous method of uniformly 
calcining a large volume of coke, comprising 
forming a vertical column of coke having an 
elongate cross-section, supplying raw coke to 
the top of said column, withdrawing cal 
cined coke from the bottom of the column, 
and at a plurality of points intermediate of 
its ends passing electric currents trans 
versely through the column in the direction 
of its major axis. 

4. The continuous method of uniformly 
calcining a large volume of coke, compris 
ing forming a vertical column of coke hav 
ing an elongate cross-section, supplying raw 
coke to the top of said column, withdrawing 
calcined coke from the bottom of the column, 
passing intermediate of the ends of the col 
umn an electric current transversely through 
the column in the direction of its major axis, 
and passing upwardly through the column a 
current of inert gas to cool the calcined coke 
in the lower portion and to preliminarily 
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heat the raw coke in the upper portion of 
the column. 

5. The continuous method of uniformly 
calcining a large volume of coke, comprising 
forming a vertical column of coke of elon 
gate cross-section having its minor axis not 
greater than about one-half its major 
axis, supplying raw coke to the top of said 
column, withdrawing calcined coke from the 
bottom of the column, passing intermediate 
of the ends of the column an electric current 
transversely through the column in the di 
rection of its major axis, and passing up 
wardly through the column a current of in 
ert gas to cool the calcined coke in the lower 
portion and to preliminarily heat the raw 
coke in the upper portion of the column. 

6. The continuous method of uniformly 
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calcining a large volume of coke, comprising 
forming a vertical column of coke having an 20 
elongate cross section supplying raw coke to 
the top of said column, withdrawing cal 
cined coke from the bottom of the column, 
passing at a plurality of points intermediate 
of its ends electric currents transversely 
through the column in the direction of its 
major axis, and passing upwardly through 
the column a current of inert gas to cool the 
calcined coke in the lower portion and to 
preliminarily heat the raw coke in the up- 30 
per portion of the column. P 
In testimony whereof, we hereunto sign 

Ol 8 eS. 

VICTOR. C. DOERSCHUK. 
FRANCIS C. FRARY. 
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