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This invention relates to a blowing device for supplying 
the refining agent and the admixtures in carrying out 
metallurgical processes, e.g., in refining or pre-refining 
crude iron, in refiningsteel, in the preparation of alloys, 
and like processes in which the refining agent is supplied 
from above. 

Blowing devices for use in surface-blowing processes 
are known which comprise a blast tube which conducts 
the refining gas and terminates in a convergent-divergent 
or de Laval nozzle. It has been proposed to introduce 
finely divided basic substances such as lime under pres 
sure into the supply conduit of the blowing tube and sup 
ply them to the bath as a suspension in the refining gas. 
These known devices involved various disadvantages. 
High requirements regarding the purity and the structure 
of the admixtures had to be met. If the admixtures con 
tained combustible impurities such as coal or iron par 
ticles, these impurities were ignited in contact with the 
oxygen and often caused a destruction of the hose lines. 
For this reason nickel-chromium steels had to be used as 
a material for the supply conduits, which rendered the 
equipment expensive. Besides, devices of thiskind were 
subjected to considerable mechanical wear. 

It has further been proposed to introduce admixtures 
such as finely divided lime through separate supply con 
duits into the expansion zone of the refining agent; in this 
case the admixtures were sucked in and mixed with the 
oxygen jet and carried into the zone of reaction of the 
oxygen jet. This method of workinghas the disadvantage 
that part of the energy of the oxygen jet is consumed for 
the suction effect so that the pressure of impact on the 
bath is reduced and sometimes becomes lower than is 
permissible for the desired performance of the refining 
process. If the nozzle blows too gently, slags having very 
high ironoxide contents are formed, Which necessitates an 
after-treatment of the steel produced and results in iron 
losses. 

It is an object of the invention to avoid these disadvan 
tages and difficulties. A special aim of the invention is 
to provide a blowing device which allows a controlled 
supply of the admixtures, without any risk of inflamma 
tion and without danger of an excessive wear of the con 
structive elements, while at the same time the adjustability 
of the oxygen jet, i.e. the possibility to selectively blow 
either with a sharp jet or with a gentle jet, is retained. 
The blowing device according to the invention is charac 
terized in that the blast tube which terminates in a con 
vergent-divergent nozzle is arranged in a concentric Water 
cooled downcomer and adapted to be lifted and lowered 
therein, the annular space between the blast tube and the 
downcomer serving for the supply of admixtures. Con 
veniently the annular space communicates with a storage 
container for fine-grained or pulverulent admixtures, e.g. 
CaO, coke, ion ore and the like, which is under no pres 
sure. As the supply is effected under no pressure, the 
abrasive action of the admixtures is slight, and the wear of 
the conduits insignificant. 

According to a preferred embodiment of the invention 
the mouth portion of the blast tube is shaped to forma 
fitting part which can be inserted into the mouth portion 
of the downcomer in such manner that the downcomer is 
closed when the blast tube is in the lowered position. The 
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2 
central blast tube may be adapted to be lifted and lowered 
by means of a spindle orany other suitable means. The 
fitting part of the blast tube and the seat part of the down 
comer have a cylindrical or frustro-conical shape, the two 
parts corresponding to each other. From the seat of the 
downcomer upwards a frustro-conical portion may pref 
erably adjoin, which passes into a cylindrical tube of 
larger diameter. By lifting and lowering the blast tube 
in the range of the conical portion a valve effect is pro 
duced, as the cross-sectional area of the annular space 
can be selectively increased or decreased. 
The device according to the invention thus enables free 

control both of the quantity of the admixtures added and 
of the energy of the blowing jet. The cross section of the 
downcomer may be dimensioned for maximal supply 
rates-When the central blast tube is in its topmost posi 
tion; when the blast tube is in its lowest position, i.e. when 
the nozzle tip which forms the fitting part is inserted in 
the seat of the downcomer, the supply of admixtures is 
interrupted and the nozzle acts as a proper convergent 
divergent nozzle. 
The blowing device according to the invention is ex 

plained more fully in the accompanying drawing by way 
of exemplary embodiments. 

FIG. 1 is a vertical sectional view of an embodiment 
having a conical fitting part and seat; FIG. 2 is a similar 
representation comprising a cylindrical fitting part and 
Seat. 

In FIG. 1 numeral 1 designates the blast tube which is 
arranged in a concentric downcomer and adapted to be 
lifted and lowered therein. 3 is the annular space be 
tWeen the blast tube and the downcomer. The mouth 
portion 4 of the blast tube has a convergent portion 5 and 
a divergent portion 6 and thus acts as a convergent-di 
vergent or de Laval nozzle. Over the major portion of 
its length, i.e., as far as to 7, the blast tube confines a 
cylindrical cross section; the lower end of the mouth por 
tion 8 is shaped to form a slightly conical fitting part 
which fits into the seat 9 provided at the lower end of 
the downcomer. As far as to 10 the downcomer has 
a cylindrical cross section. Between the seat 9 and the 
cylindrical portion, the conica part 11 is arranged. The 
doWncomer 2 is a jacket tube, i.e. it consists of the actual 
inner tube 2 and the outer tube 12, which tubes are in 
tegrally connected at their lower ends. Concentrically 
arranged in the jacket space is a guide tube 13 to provide 
for the circulation of a coolant. The lower end 14 of the 
guide tube is shaped to forma stream-lined guide body. 
15 are spacers. 
The embodiment shown in FIG. 2 differs from that ac 

cording to FIG. 1 only in that the blast tube 1 has a cy 
lindrical fitting part 16 which fits in a seat 17 of the down 
comer which has likewise cylindrical shape. In this em 
bodiment the outer wall of the blast tube is cylindrical 
over its entire length. 
The blowing devices illustrated in the drawing are op 

erated by lifting and lowering the central blast tube by 
means of a spindle or a similar suitable means. It is 
evident that the entire cross-sectional area of the annu 
lar space is available for conveying the admixtures, when 
the nozzle tip of the central blast tube is at position 10 
or higher. When the blast tube islowered from this high 
est position, the annular space is continually decreased 
until, When the fitting partengages in the seat, the sup 
ply of admixtures is finally interrupted. From this po 
sition downwards, the blowing device acts as a proper 
convergent-divergent nozzle. Owing to the solid construc 
tion of the mouth portion of the blast tube, damages are 
reliably avoided. 

In the following examples experimental heats which 
Were carried out with the blowing device according to the 
invention are illustrated in detail. 



3,241,825 
3 

Example I.–Refining of steelmaking iron 
After formation of a charge from 5,820 kg. liquid crude 

iron having a composition of: 4.06% C,0.73% Si, 2.09% 
Mn, 0.124% P, 0.048% S, and 550 kg. scrap and addi 
tion of 50 kg. scarfing scale, 40 kg. bauxite, and 40 kg. 
fiuorspar, a blowing device of the type illustrated in FIG. 
1 was entered into the crucible. The central blast tube 
had an inside diameter above the throttle portion of 33 
mm. and a nozzle diameter of 21 mm. The length of 
the convergent portion was 20 mm., and the length of 
the divergent portion 39 mm. The inside diameter of the 
downcomer above the conical portion was 67 mm. The 
blowing device was adjusted to a distance of 500 mm. 
above the bath surface, and blowing started at a pres 
Sure of 12 kp./cmº gauge. During a period of 20 min 
utes 450 kg. of line dust was supplied through the an 
nular space. Then the supply of admixtures was inter 
rupted by lowering the blast tube, and blowing continued 
for 7 minutes. Finally the blowing device was withdrawn, 
the crucible tilted and a steel sample taken which had the 
following composition: 0.06% C, 0% Si, 0.45% Mn, 
0.013% P, 0.015% S. The output was 5,600 kg.=88%. 
Example 2.-Conversion of basic Bessemer iron and 
termination of the heat at a desired carbon content 
A charge of 6,000 kg. liquid crude iron assaying for 

3.72% C, 0.35% Si, 0.40% Mn, 1.760% P. 0.033% S, 
to which 100 kg. bauxite and 50 kg. scarfing scale had 
been added was blown by means of a blowing device as 
illustrated in the drawing. The distance of the blowing 
device was 400 mm.; oxygen pressure 10 kg./cm.2 gauge. 

During an initial period of 14 minutes 550 kg. Lime 
and 60 kg. sand were added through the annular space 
of the blowing device. By lowering the blast tube into 
the seat of the downcomer the supply of admixtures was 
shut off and the oxygen supply then stopped. 20 kg. of 
iron ore was added in one batch, and during the follow 
ing 2 minutes the bath was deslagged and a preliminary 
sample taken which had the following composition: 1.92% 
C, 0% Si, 0.25% Mn, 0.230% P, 0.020% S. Then 50 kg. 
bauxite and 40 kg. sand were added as new slag-forming 
agents, and blowing was continued for another 7 min 
utes, during which period 350 kg. of lime was added 
through the annular space of the device. Finally the 
blowing device was withdrawn and a steel sample taken 
which had the following composition: 0.40% C, 0% Si, 
0.18% Mn, 0.020% P, 0.017% S. The output was 5,150 
kg. of steel=85.7%. 

Example 3.-Carburizing and heating of a melt 
A charge of 5500 kg. of steelhaving the following com 

position: 0.04% C, 0% Si, 0.35% Mn, 0.015% P, 0.017% 

10 

15 

20 

25 

30 

35 

40 

50 

4 
S, and a temperature of 1540°C. was to be carburized 
to 1% carbon and the temperature raised. The blowing 
device illustrated in the drawing was introduced into the 
crucible, the distance from the bath adjusted to 400 mm., 
and the oxygen pressure controlled to 5 kg./cm.2 gauge. 
During a period of 9 minutes 120 normal m.3 of oxygen 
Were blown and 220 kg. pitch coke meal supplied through 
the annular space of the blowing device. Blowing was 
terminated, the blowing device withdrawn, and a steel 
sample taken, which had the following composition: 
1.02% C, 0% Si, 0.28% Mn, 0.018% P, 0.019% S. The 
temperature was 1580° C. 
What we claim is: 
1. A blowing device for supplying an oxygen-contain 

ing refining gas and admixtures in surface-blowing proc 
esses, comprising a blast tube terminating in a convergent 
divergent nozzle and a downcomer concentrically sur 
rounding the blast tube to provide for an annular space, 
said blast tube being adapted to be lifted and lowered 
Within said downcomer, said blast tube serving for the 
Supply of the refining gas and said annular space between 
Said blast tube and said downcomer serving for the sup 
ply of admixtures in the lifted position of said blast tube, 
Said downcomer including a downwardly and inwardly 
shaped portion adiacent the mouth portion of the down 
comer adapted to direct the admixtures into the refining 
gas supplied from the nozzle of the blast tube, the mouth 
portion of the blast tube being shaped to form a fitting 
part adapted to be inserted into the mouth portion of 
the downcomer, which forms a seat part, the annular 
Space being closed when the blast tube is in the lowered 
position. 

2. A blowing device as set forth in claim 1, wherein 
the fitting part of the blast tube and the seat part of the 
doWncomerare of cylindrical shape, the two parts being 
complementary to each other. 

3. A blowing device as set forth in claim. 1, wherein 
the fitting part of the blast tube and the seat part of the 
doWncomer are of frustro-conical shape, the two parts 
sloping downwardy and inwardly and being complemen 
tary to each other. 
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