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(57) ABSTRACT 
An open topped vessel for converting molten ferrous 
metal to steel is pivotable about a horizontal axis and 
has bottom tuyeres which permit the blowing of oxygen 
or other gases upwardly through the molten metal. An 
enclosure at least partially surrounds the vessel and co 
operates with a smoke hood to prevent the escape of 
pollutants when the vessel is in its vertical position. 
Suction means is coupled to the hood for creating an 
in-draft at a closable access opening to prevent the re 
lease of pollutants when the vessel is pivoted to place 
its open top adjacent the access opening for receiving 
a charge. 

16 Claims, 2 Drawing Figures 
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STEEL CONVERSION APPARATUS 

BACKGROUND OF THE INVENTION 

The objectives of modern steel plant designs are to 
reduce operating costs, capital investment and pollu 
tion that is incidental to the process. Considerable 
progress has been made in improving efficiency and re 
ducing causes of pollution by use of various conversion 
vessels. These include the basic oxygen converter, the 
argon-oxygen converter and the bottom blown con 
verter. Each of these converters generally comprises a 
vessel which is open at its upper end. Such vessels are 
normally oriented vertically but are rotatable about a 
horizontal axis so that they may be tilted for charging 
hot metal and scrap through an open upper end and for 
teeming or deslagging, temperature measurement and 
sampling. 
Certain prior art converter systems employ a smoke 

hood located directly above the open upper end of the 
vessel when the latter was in its upright position. How 
ever, when such vessels were tilted, their open upper 
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ends were displaced from the smoke hood so that the . 
latter can not effectively prevent pollutants from being 
discharged into the surrounding atmosphere. 

in basic oxygen converters, the oxygen is introduced 
into the vessel by means of a lance extending down 
wardly through the open upper end. In the argon 
oxygen converter vessel and the bottom blown convert 
ers the oxygen or other gases are introduced through 
tuyeres located below the level of molten metal. When 
the basic oxygen converters were tilted to receive hot 
metal and scrap, for example, the oxygen lance was 
normally off. This was also possible in argon-oxygen 
converters where the tuyeres are located in the sides of 
the vessels so that they would be free of metal when the 
vessel is tilted. In the bottom blown converter, how 
ever, where the tuyeres are located in the vessel's bot 
tom, gas flow must be maintained at all times to prevent 
the backup of hot metal through the tuyeres and into 
the gas system. This further complicates the control of 
pollutants when the bottom blown vessel is in its tilted 
position. 

SUMMARY OF THE INVENTION 

A general object of the invention is to provide a new 
and improved pollution control apparatus for steel con 
version vessels. 
Another object of the invention is to provide appara 

tus for preventing the discharge of pollutants from steel 
conversion vessels when the latter are in each of their 
various alternate positions, 
A further object of the invention is to provide appa 

ratus for preventing the discharge of pollutants into the 
surrounding atmosphere from a steel conversion vessel 
when the latter is being charged, sampled, deslagged or 
during teeming. 
These and other objects and advantages of the pres 

ent invention will become more apparent from the de 
tailed description of the preferred embodiment taken 
with the accompanying drawings. 
t in general terms, the invention comprises a converter 
vessel having an open upper end, an enclosure substan 
tially surrounding the vessel and having an access open 
ing to permit hot metal or scrap to be charged into the 
vessel, and a gas withdrawal system for creating an in 
draft through the access opening to prevent the outflow 
of polluting gases from the enclosure. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front elevational view, partly in section, of 
a converter vessel and pollution control system accord 
ing to the present invention; and 
FIG. 2 shows an alternate embodiment of the appara 

tus of FIG. 1 with the converter vessel in an alternate 
position. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The invention will be illustrated and discussed with 
respect to a bottom blown conversion vessel 10 shown 
in FIGS. 1 and 2 although those skilled in the art will 
appreciate that it has application as well to other types 
of converters such as basic oxygen and argon-oxygen 
systems. 
The vessel 10 is open at its upper end and includes 

a metallic shell 1 and a refractory lining 12. A plural 
ity of tuyeres 13 are formed through the lower end of 
the vessel to permit the injection of gases by means 
which will be described more fully below. As those 
skilled in the art will appreciate, conversion vessels of 
this type are generally supported in a conventional 
manner on a trunnion ring 14 which has a trunnion 15 
extending from each of its opposite sides. The trun 
nions 15 are suitably supported in a well-known man 
ner on bearing structures (not shown) and are coupled 
to a suitable drive mechanism (not shown) for tilting 
vessel 10 to each of a plurality of positions as may be 
required during a process cycle. 
Referring now specifically to the embodiment of FIG. 

1, the vessel 10 is shown to be disposed within a metal 
lic enclosure 16 having a top wall 17 disposed above 
the open upper end of vessel 10 and side walls 18 ex 
tending downwardly from the top wall 17 to substan 
tially ground level. While the enclosure 16 is shown in 
FIG. 1 to be generally rectangular in horizontal cross 
section and the cover 17 is shown to be generally frus 
to-pyramidal, it will be appreciated that the enclosure 
portions may take any convenient shape. 
A top opening 20 is formed in cover 17 for receiving 

a smoke hood 21 which normally engages the open 
upper end of vessel 12 when the latter is in its vertical 
position shown in FIG. 1. Smoke hood 21 may include 
a conical collar section 22 for engaging the upper end 
of the vessel 10 and a generally cylindrical section 24 
which extends upwardly through opening 28. A smaller 
cylindrical section 25 extends upwardly from section 
24 for telescoping engagement with the lower end of a 
discharge pipe 26. The smoke hood assembly 21 is sup 
ported from a fixed member 28 by threaded shafts 29 
which engage suitable fixed nut members (not shown) 
on hood 21. A drive assembly (not shown) rotates 
threaded shafts 29 so that the hood assembly 21 may 
be moved between its vessel engaging position shown 
in FIG. 1 and its elevated position shown in FIG. 2. It 
will be appreciated that section 24 and margins of 
opening 20 and telescoping members 25 and 26 will be 
constructed and arranged to remain in a substantially 
sealed relation when the smoke hood is in its various 
positions. 
A charge opening 30 is formed at one side of top wall 

17 and an access door 31 is suitably mounted thereon 
for sliding movement between open and closed posi 
tions relative to opening 30. In addition, one or more 
access openings 32 and 33 may be formed in the lower 
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end of side walls 18 to permit movement of a transfer 
car 34 into and out of enclosure i6 on rails 35. The 
transfer car may be employed to position a slag pot 36 
or a teeming ladle 37 beneath the vessel 10 as may be 
required. Doors 38 and 39 may be suitably mounted on 
walls 18 for movement between open and closed posi 
tions relative to openings 32 and 33 respectively when 
the position of transfer car 34 permits. 
As indicated above, the conversion vessel illustrated 

in FIGS. 1 and 2 is of the bottom blown type having tu 
yeres 13 which extend through the lower end of vessel 
10 and through which suitable gas pipes 40 extend. The 
other end of pipes 40 engage a manifold 42 disposed in 
a chamber 43 mounted on the bottom of vessel 10. 
Manifold 42 is coupled by pipe 44 to receive gases or 
other material which are to be injected into the hot 
metal vessel 10. For a more complete description of the 
process which may be employed in vessel 10, reference 
is made to co-pending application Ser. No. 163,591, 
filed July 19, 1971, and which is assigned to one of the 
assigness of the instant invention. 
An auxiliary suction system 48 may be coupled to an 

opening 49 formed in the top wall 17 of enclosure 16 
at a point above access opening 30. An auxiliary hood 
50 is secured to top wall 17 in surrounding relation to 
opening 49 and is coupled by a conduit 51 to the suc 
tion system (not shown). 
FIG. 1 illustrates the normal operating position of the 

vessel 10. Here the vessel is shown to be disposed gen 
erally vertically with the smoke hood assembly 21 in 
position over the vessel's open upper end. Treatment 
gases and other materials are injected through the tu 
yeres beneath the molten metal which may be disposed 
in the vessel 10 up to height 53. As those skilled in the 
art will appreciate, it becomes necessary from time to 
time during the treatment cycle to rotate the vessel 10 
on the trunnions 50. Toward this end, the smoke hood 
assembly 21 is first elevated from its position shown in 
FIG. 1 to that shown in FIG. 2 wherein the collar 21 is 
elevated relative to the upper end of vessel 10. The en 
gagement between the cylindrical section 24 and the 
opening 20 maintains the latter in a substantially closed 
condition. When the assembly 21 has been fully ele 
vated, a shoulder 55 formed at the junction between 
the portion 24 and collar 22 will abut the lower surface 
of the top wall 17. The assembly 21 will therefore re 
main effective to withdraw pollutants without substan 
tial leakage through opening 20. If, for example, the 
vessel 10 is tilted for the purpose of sampling the hot 
metal or charging the vessel 10 with additional hot 
metal or scrap, the vessel is pivoted in a counter 
clockwise direction until its open upper end is adjacent 
access opening 30. The door 31 may then be opened 
and a charging chute 56, for example, inserted into 
proximity with the vessel opening. The charging of hot 
metal or scrap normally causes a substantial quantity of 
gaseous and particulate pollutants to be generated 
within the vessel. This condition is aggravated by the 
fact that the gas supply to vessel 10 must continue 
while the vessel is tilted so as to prevent a back flow of 
molten metal into the tuyeres 13 and the gas supply sys 
ten. 

The auxiliary suction system 48 which is positioned 
above the access opening 30 is operative to cause a 
slight negative pressure within the enclosure 16 at the 
opening 30 to cause an inflow of outside air. This pre 
vents the egress of the gaseous and particulate pollut 
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4. 
ants from enclosure 16 but instead causes them to flow 
into the auxiliary suction system 48 and the main suc 
tion system 21. It has been found in actual practice that 
the main and auxiliary suction systems must function to 
create a flow velocity of from 1,000 to 2,000 feet per 
minute at the opening 30 to prevent the escape of pol 
lutants from the enclosure 16. It is also preferable that 
hood 50 of the auxiliary system be as close to the open 
ing 30 as possible to maximize its effectiveness. 

It may also be necessary, from time to time, to dis 
charge slag from the vessel 10 into the slag pot 36 to 
pour the hot metal into the ladle 37. This is accom 
plished by first elevating the smoke hood assembly 21 
in the manner indicated above and then rotating the 
vessel clockwise for discharging slag or hot metal into 
the appropriate ones of the containers 36 or 37 and 
through a pouring a spout 57. During this operation, 
the access door 31 remains in its closed position. Here 
again, the main and auxiliary exhaust systems 21 and 
48 are effective to prevent the discharge of pollutants 
from enclosure 16. 
FIG. 2 also illustrates an alternate embodiment of the 

invention wherein the enclosure 16' terminates at a 
point above the floor level. However, because substan 
tially all of the gaseous and particulate pollutants tend 
to rise as a result of the intense heat generated in the 
vessel 10, substantially none escapes around the lower 
edge of the enclosure 16'. On the contrary, a chimney 
effect is created wherein outside air is drawn below the 
lower marginal edge of enclosure 16' for discharge 
through the exhaust system. 
The pollutants removed from enclosures 16 and 16' 

through the suction systems according to the invention 
are treated in conventional gas scrubbing and cleaning 
apparatus which need not be described here. 

It will be appreciated that the pollution control as 
sembly according to the present invention prevents the 
discharge of particulate and gaseous pollutants from 
the vessel 10 both when it is in its upright operative po 
sition and when it is tilted such as for charging, sam 
pling, deslagging, teeming and the like. Also, while the 
invention has been described with respect to one type 
of converter vessel, it will be appreciated that it may be 
applicable to other types of converting vessels as well. 
Further, while only a single configuration has been ill 
lustrated with respect to the enclosures 16 and 16, 
they may take any convenient shape without deviating 
from the inventive concept. Accordingly, it is not in 
tended that the invention be limited to the foregoing 
description, but only by the scope of the appended 
claims. 
We claim: 
1. A converter vessel having a metal receiving open 

ing formed adjacent an upper end thereof, 
an enclosure substantially surrounding said vessel 
and having means defining an upper wall portion 
disposed above said vessel and a side wall portion 
extending generally downwardly from said upper 
wall portion, an access opening formed in one of 
said wall portions, 

said upper and side wall portions being disposed in a 
closely surrounding relation to said vessel, 

said vessel being adapted to be tilted about a substan 
tially horizontal axis to position said metal receiv 
ing opening adjacent said access opening so that 
said vessel may be charged, 
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and exhaust means including means extending 
through said upper wall portion and engageable 
with said metal receiving opening when said vessel 
is in an untilted position for withdrawing pollutants 
generated in said vessel, said exhaust means also 
being operative to create an in-draft at said access 
opening to prevent the escape of said pollutants 
when said vessel is tilted in its metal receiving posi 
tion. 

2. The invention set forth in claim 1 wherein said en 
closure is open at its lower end and terminates at sub 
stantially the lower end of said vessel. 

3. The invention set forth in claim 1 wherein said en 
closure is substantially closed at its lower end and ex 
tends a substantial distance below said vessel. 

4. The invention set forth in claim 1 wherein said 
metal receiving opening is normally disposed in a first 
position spaced from access opening, said exhaust 
means including first exhaust means disposed above 
said first position. 

S. The invention set forth in claim 1 and including 
closure means for normally closing said access opening. 

6. A converter vessel having a metal receiving open 
ing, 
an enclosure substantially surrounding said vessel 
and having an access opening formed therein, 

said metal receiving opening normally being disposed 
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in a first position spaced from said access opening, 
said vessel being adapted to be tilted about a substan 

tially horizontal axis to position said metal receiv 
ing opening adjacent said access opening so that 
said vessel may be charged, 

and exhaust means connected to said enclosure for 
withdrawing pollutants generated in said vessel and 
for creating an in-draft at said access opening to 
prevent the escape of said pollutants when said ves 
sel is tilted in its metal receiving position, 

said exhaust means including first exhaust means dis 
posed above said first position and second exhaust 
means disposed above said access opening. 

7. The invention set forth in claim 4 wherein said first 
exhaust means includes a hood means which is movable 
into and out of engagement with said vessel for sur 
rounding said metal receiving opening. 

8. The invention set forth in claim 7 wherein said ex 
haust means includes a second exhaust means disposed 
above said access opening. 
9. The invention set forth in claim 8 and including 

door means for normally closing said access opening. 
10, The invention set forth in claim 8 wherein a first 

exhaust opening is formed in said enclosure for receiv 
ing said first exhaust means, said first exhaust means 
substantially closing said opening when in each of its 
engagement and out of engagement positions relative 
to said opening. r 

11. The invention set forth in claim 10 wherein said 
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6 
enclosure includes a second exhaust opening formed 
therein above said access opening, said second exhaust 
means including means surrounding said second ex 
haust opening. 

2. The invention set forth in claim 1 wherein said 
enclosure is open at its lower end and terminates at 
substantially the lower end of said vessel. 

3. The invention set forth in claim 1 wherein said 
enclosure is substantially closed at its lower end and ex 
tends a substantial distance below said vessel. 

14. A method of controlling the discharge of pollut 
ants from an open topped vessel containing hot metal 
wherein gases are introduced into said metal through 
tuyeres located in the lower end of said vessel, the steps 
of, 
surrounding at least the top and sides of said vessel 
with an enclosure, 

positioning a first exhaust means in a surrounding re 
lation to the open top of said vessel when the latter 
is in a substantially vertical position, 

raising said first exhaust means away from said vessel, 
tilting said vessel to position its open top adjacent an 
access opening in said enclosure and displaced 
from said first exhaust means, 

creating an in-draft through said access opening to 
prevent the discharge of pollutants, and 

charging said vessel through said access opening, 
and collecting at least a portion of said pollutants by 
second exhaust means located over said access 
opening. 

15. The method set forth in claim 14 and including 
the steps of returning said vessel to its vertical position 
and closing said access opening. 

16. A converter vessel having a metal receiving open 
ing, 
an enclosure substantially surrounding said vessel 
and having means defining a roof portion disposed 
above said vessel and a side wall portion extending 
generally downwardly from said roof portion, 

means defining an access opening formed in one of 
said wall portions, 

means mounted on said enclosure for selectively 
opening and closing said access opening, 

said vessel being adapted to be tilted about a substan 
tially horizontal axis to position said metal receiv 
ing opening adjacent said access opening so that 
said vessel may be charged, 

first exhaust means extending through said roof por 
tion for engaging said metal receiving opening 
when said vessel is in an untilted position and sec 
ond exhaust means disposed above said access 
opening, said first and second exhaust means being 
operative to prevent the escape of pollutants when 
said vessel is tilted in its metal receiving position. 
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