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This invention relates to a method of breaking forma 
tions of solid deposits formed in a hot space such as an 
oven or a slag pocket for an oven, e. g. a slag pocket of 
an open hearth. - ' 

‘It has been proposed to break the slag in a slag pocket 
of an open hearth furnace in the following manner. In 
the pocket brick supporting walls are built, upon which 
refractory tiles are arranged in a continuous row having 
a hole through them. Between such supporting walls 
rows of tiles can be arranged on the bottom of the pocket. 
The holes in the tiles constitute a continuous channel in 
which, for breaking the slag, explosives can be inserted 
and exploded. The brick walls for supporting the tiles 
have to be rebuilt after explosion, the tubes and the walls 
are expensive and take up a considerable part of the 
efficient space in the pocket. The slag “will tend to arch 
between the walls so that the useful space is further 
reduced. . 

The insertion of the explosive is quite dangerous be 
cause the explosive tends to self-detonation, therefore 
there should be a delay until the slag body has cooled 
su?iciently. 

-It is an object of the present invention to prevent loss 
of time and expense in breaking such deposits. 

'It is a further important object of this invention to 
prevent the oven, furnace or the like to be taken out 
of operation for too long a time,‘ which‘ has an important 
effect upon production capacity. 

It is a further object of this invention to remove the 
deposits in a safe way. 
The invention is mainly distinguished from the known 

method of slag removal in that one or more simple uni 
tary tubes are inserted before or during operation of ‘the 
furnace or the like, such tubes being cooled by the pas 
sage of a cooling fluid such as water therethrough during 
operation and said tubes being exploded immediately 
after stopping the cooling at the end of the operation of 
the furnace or the like. I 

In the drawings a preferred embodiment of a slag 
pocket for application of the method of the invention 
has been shown and said embodiment will now be de 
scribed ‘below. > 

Fig. 1 is a diagrammatic cross-section of a slag pocket 
of an open hearth furnace for applying the present in 
vention. " 

\Fig. 2 is a front view of said slag pocket. - 
‘Fig. 3 is a cross-section of one of the tubes with con 

nections for the cooling ?uid according to 'this'invention 
as applicable to slag pockets according to Figs. 1 and 2. 
The open hearth furnace is not shown in the drawings. 

It is positioned above the part of the plant shown in 
Figs. 1 and 2. in well known manner this furnace has a 
hearth containing a bath of metal to ‘be re?ned. At 
each end of said hearth there are two vertical ducts: (1) 
Each leading to a slag pocket 2 of which one only is 
shown. (2) The gases ?owing downwards from ‘the 
duct 1 to the slag pocket 2 thereafter pass through a 
passage 3 to the regenerators of well known structure 
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which are not shown in the drawings. Said hot gases 
heat up the ?lling of the regenerators and after some 
time the ?ow of gases is reversed, air and fuel gas ?owing 
in parallel through separate hot regenerators and through 
passage 3 upwards through duct 1 of each regenerator 
towards the hearth. Usually there are four regenerators 
and also four ducts 1 and four slag pockets 2. Two of 
said parts are arranged to one side of the furnace below 
the hearth and ‘the other two at the other end of the 
furnace. Gas and air mix in the hearth and give com 
bustion, flow over the molten metal in the bath of the. 
hearth and descend at theopposite side 'of the hearth 
through both ducts 1 at that side to the corresponding 
slag pockets 2 and regenerators to heat up said regener 
ators. 
The slag particles entrained by the gases ‘form deposits 

in the slag pocket as shown in Fig. 1, and with a dotted 
line in Fig. 2.‘ The line in the drawing gives about the 
highest level to which the deposits are allowed to collect. 
Thereafter these deposits should be removed. They 
constitute a very hard and solid ‘hot mass. The shape 
of said line may differ considerably even in the same 
plant, between different operation periods. 

According to the invention unitary tubes 4 are inserted 
in the slag pockets to break up the deposits. Said tubes 
are preferably simple metal tubes. 'They are inserted 
before the deposits begin to form or before they are 
formed sufficiently to cover the points where one wishes 
to insert the tubes. I 
The tubes 4 may be introduced by sliding them through 

suitable openings in the front wall 5 of the slag pocket. 
Said wall consists of bricks and it is possible to provide 
scalable holes in several bricks for allowing the tubes 
4 to be inserted, or it is possible to remove the bricks 
during operation of the furnace so that a hole is formed 
throughywhich the tube may be inserted, the hole around 
the tube beingsealed thereafter by some suitable ma 
terial. At the beginning of the operation of the, furnace 
the lower tubes 4 are inserted. Fig, 2 shows three of 
such lower tubes. ‘Thereafter, as the deposits collect 
further, which is controlled by looking through one or 
more inspection openings in the slag pocket wall, and 
as the deposits have reached a certain levella tube 4 is 
inserted right above the momentary surface of the ‘de 
posits. When the deposits ‘have ?lled the slag pocket 
fully so that breaking and removing of the deposits be 
comes necessary there are for instance six tubes 4 in 
the pocket at different levels as shown in Fig. 2 in places 
dependent on the shape of the slag surface. 

It is possible to support the tubes 4 at the back end of 
the pocket upon supports 6 made in the pocket for the 
purpose, e. g. by a stepped shape of the back wall there 
of, but it is also possible to support the tubes at the front 
end in front of and in the wall 5 only. It is also possible 
to have at least the higher tubes 4 rest immediately upon 
the deposits already formed when inserting the tubes. 

' If the surface of the deposits has a shape different from 
the shape of the drawings the tubes4 could be introduced ' 
in other points and such points are chosen so that with 
the least possible number of tubes a complete loosening 
and breaking of the deposits is possible. 
,Fig. 3, shows a cross sectionthrough a tube for apply 

ing the method of the invention. Such a tube 4 is a 
simple metal tube closed at one end 7 and having in the 
proximity of the other end a connection 8 for a hose or 
other pipe 9, preferably ?exible. The adjacent end of the 

' tube 4 has a ?ange 1% connected by bolts 11 to a cover 

70 

12 connected as by welding to an inner pipe 13 of smaller 
diameter than pipe 4. The inner pipe 13 has a connec 
tion 14 to another hose or ?exible pipe 15 and has a drain 
part 16. Simple cocks or valves 17 and 18 are arranged 
in the drain 16 and in the connection 14 respectively. 
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The tubes 4 are inserted as a whole in the condition _, 
shown in Fig. 3, with the inner pipe 13 arranged there 
in. Through hose 15 water ‘is fed to pipe 13, said water 
?owing to‘ the open end 19 of said pipe and back through 
the space between pipes 4 and 13 to they outlet 8. Fig.’ 2 
shows that the hoses 9 and 15 are connected to hori 
zontal ducts 20 and 21 respectively leading along the up 
per part of theiioutside ofthe slag pocket, the duct 21 
feeding cooling water to the hoses 15 and the duct 20 
discharging said, cooling water again. Evidently if there 
is a shortage of water it ispossible to have the water 
move in a closed circuit with a cooling heat exchanger or 
cooling tower in the circuit. 7 
The flow of the cooling ?uid needs only be so that the 

pipes 4 are prevented from burning and of course it‘ is in 
general preferable to prevent boiling of the water. 

If ‘the slag has to be broken the pipes 4 are drained 
through the drains 16 by opening cock 17 and the hoses 
9 and 15, are loosened. Thereafter the bolts 11 are 
loosened and the ?ange 12 with the inner pipe 13 is re 
moved from the pipe 4. Explosive charges are now in 
serted, ‘for instance, in the form of a pipe ?lled with ex 
plosive and closed at both ends with only leads through 
one end for detonation. Such a pipe could slide into any 
pipe 4 immediately afterrtermination of the cooling so 
that no danger of self-detonation exists, because the ex 
plosive charges cannot become too hot before being ex 
ploded intentionally. 

After explosion which may take place while the slag 
body is still too hot to allow personnel to work therein, 
the loosened slag‘ has to ‘be removed. This is accom 
plished by dismantling the front wall 5 so that good 
access to the space is obtained. No waiting for further 
cooling of the slag is necessary and it is possible to begin 
the removing of the slag immediately after the explosion 
and the dismantling of the front wall For removing the 
loosened slag itself the personnel does not need to work 
in the space during a too long time, and moreover the 
space cools rapidly after dismantling the front wall 5. 

, The exploding of the tubes will preferably not take 
place all at the same moment, but the higher tubes will’ 
preferably be exploded ?rst, either one by one or in 
groups- , 

While I have illustrated and described her‘einbefore' 
one speci?c embodiment of my invention, it will be clear 
that thisis only by way of illustration. Various changes 
and modi?cations may be made therein, and this inven~ 
tion is in its application not restricted to slag pockets of 

Such changes and modi?cations 
do, however,v always fall within the scope of the ap 
pendant claims. 
What I claim is: 
l. A method of breaking formations of solid deposits 

formed in a hot space such‘ as an oven or a slagpocket 
for an oven, comprising‘introducing a tube into said‘space 
during the formation of the deposits in said space in the 
region of said space Where such deposits are formed in 
operation, leading a cooling ?uid through said tube dur 
ing the formation of deposits in said space to preserve 
said tube, inserting an explosive into said‘ tube after the 
forming of ‘the deposits and detonating said explosive in 
the furnace to break the tube and the deposits surround— 
ing it. e ‘ . . 

2. A method of breaking formations of solid deposits 
formed in a hot space such ,as an oven‘or a slag pocket 
for an oven, comprising introducing a metal tube into 
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said space during the formation of the deposits in said 
space in the region of said space where such deposits are 
formed in operation, leading a cooling ?uid through said 
tube during the formation of deposits in said space to 
preserve said tube, inserting explosive into said tube after 
the forming of the deposits and detonating said explosive 
to break the tube and the deposits surrounding it. 

3. A method of breaking formations of solid deposits 
formed in a hot space, such as an oven or a slag pocket 
for an oven, comprising introducing a plurality of tubes 
into such a space, a part thereof being introduced at the 
beginning of the operation of the said space close to the 
bottom thereof and other tubes being introduced during 
operation after partial formation of the deposits at posi 
tions immediately above the temporary upper surface of 
the deposits, leading a cooling ?uid through said tubes 
to preserve the same, inserting explosive into said tubes 
after the complete forming of the deposits and detonating 
said explosive to break the tubes and the deposits sur 
rounding it. 

4. A method of'breaking formations of solid deposits 
formed in a hot space, such as an oven or a slag pocket 
of an open hearth-furnace, comprising introducing a 
?rst tube and a second tube of smaller diameter within 
said ?rst tube into said space before the formation and 
completion of formation of the deposits in said space in 
the region of said space 'where such deposits are formed 
in operation, leading a cooling ?uid through one of said 
concentric tubes and back through the other in operation 
of said space to preserve said tubes, the outer tube being 
closed at one end, inserting explosive into said ?rst tube 
after the forming of the deposits and detonating said 
explosive to break the tube and the deposits surrounding 
it. 

5. A method of breaking formations of solid deposits 
formed in a hot space, such as an oven or a slag pocket 
for an oven, comprising introducing a ?rst tube into said 
space in the region of said space where. deposits are 
formed during operation, leading a cooling fluid through 
said tube ‘in operation'of said space to preserve said tube, 
inserting a tube with an explosive slidingly into said ?rst 
tube after the forming of the deposits,- sealing ‘said ex 
plosive containing tube at both ends, and detonating said 
explosive to ‘break, the tube and the deposits surrounding 
it. ' ' ' 

v6. ,A slag pocket device for a furnace or _a similar hot 
space, in which during operation solid deposits are formed 
which have "to be _~,re_rnoved at intervals, said pocket com 
prising a wall, a number of selectively operable and seal 
able passages in said wall, unitary tubes insertable through 
said passages, by sliding into said pocket, means for feed 
ing acooling ?uid tosaid tubes and means for inserting 
an explosive into said tubes and for detonating said ex 
plosive- ' r 

7. A device as claimed in claim 6 comprising a plurality 
of unitary tubes adapted to he slid into said slag pocket 
in which solid deposits are formed in operation, said de 
vice further comprising means to feed a cooling ?uid to 
each of said tubesand means to explode each of said 
tubes. -, 
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