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REFRACTORY BRICK HAVING UBLIQUE SURFACE 

The steel casting ladles are provided on their whole inner 
bottom and wall surface with a refractory lining which con 
tacts the melted metal. Usually this lining consists of refracto 
ry bricks, having ?at surfaces, cemented one to another by 
means of refractory cement. 
The ladle bottom must be cleaned from the tapping slags 

after every steel casting and this is a very delicate operation, as 
during the casting the material can sink more or less deeply 
into the brick interstices and the slag removal can cause also 
the refractory lining destruction owing to the removal of the 
bricks ?xed one to the other only by refractory cement. The 
ladle bottom is particularly damaged because on it there is the 
tapping slag storage and the cleaning operations are per‘ 
formed upside down. 
The present invention reduces or better eliminates the 

above mentioned inconvenience, as it provides the ladle lining 
with refractory bricks particularly suitable to minimize the 
slag seepage into the interstices and to make the brick junc 
tion stable as not it is not only performed by the interlaying 
refractory cement, but it is also and above all due to the brick 
faying surfaces so that one of them after the erection cannot 
be removed from its position and therefore it cannot be 
removed with the slags. 
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Schematically some types of refractory bricks, constituting ' 
the object of the present invention, and the instructions about 
their erection are illustrated in the enclosed drawings, in 
which: 

FIG. 1 shows a ladle bottom refractory brick in the posi 
tions: 

a. long side view; 
b. short side view; 
c. top view; 
FIG. 2 shows a right and left bottom edging refractory brick 

in the positions (a) (b) (c) as in FIG. 1; 
FIG. 3 shows another type of right and left bottom edging 

refractory brick in the positions (a) (b) (c) as in FIG. 1; 
FIG. 4 shows another type of right and left bottom edging 

refractory brick in the positions (a) (b) (c) as in FIG. 1; 
FIG. 5 shows a central ladle bottom refractory brick in the 

positions (a) (b) (c) as in FIG. 1; 
FIG. 6 shows a possible arrangement of the bottom refracto 

ry bricks as in FIG. 1 according to section A-—A of the follow 
ing FIG. 8; 

FIG. 7 shows another possible arrangement of the bottom 
refractory bricks as in FIG. 1 according to section B-—B of the 
following FIG. 8; 

FIG. 8 shows the top view of a possible bottom refractory 
brick arrangement; 

FIG. 9 shows the section of a ladle wall refractory lining; 
FIG. 10 shows a refractory brick in the wall ?rst lower cour 

ses as per G in FIG. 9, in the positions: 
a. side view transversal to the lining; 
b. top view; 
c. side view parallel to the lining (from the outside of the la 

dle); 
FIG. 11 shows a wall refractory brick of the upper courses H 

in the positions (a) (b) (c) as in H6 10. 
FIG. 12 shows another type of bottom brick with S-shaped 

faying surfaces in the positions (a) (b) (c) as in FIG. 1; 
FIG. 13 shows another type of V-shaped bottom brick in the 

positions (a) (b) (c) as in FIG. 1; 
FIG 14 shows another C-shaped bottom brick in the posi 

tions (a) (b) (c) asin H6. 1; 
FIG. 15 shows another double S-shaped bottom brick in the 

positions (a) (b) (c) as in FIG. 1; 
FIG. 16 shows another double C-shaped bottom brick in the 

positions(a) (b) (c) as in FIG. 1. 
Thus, FIGS. ll—5 illustrate bricks having upper and lower so 

cles, which are suitable for use as bottom bricks; FIGS. 6-8 
show a bottom brick arrangement; FIGS. 10 and 11 show wall 
bricks; FIGS. 1246 show an alternative form of bottom 
bricks; and FIG. 9 shows a ladle wall lining made up of Section 
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2 
F composed of bottom bricks and sections G and H composed 
of wall bricks. In FIG. 1 the bottom refractory bricks substan 
tially consist of two equal rectangular and parallelepipedal so 
cles (upper socle 1 and lower socle 2); between them there is 
the oblique parallelpepipedal suitably tilted midpart 3. 
Another feature is that the horizontal longer side of the socles 
is the double of the shorter side. Therefore against the long 
face of a brick there may be arranged either the long face of 
another brick or the short faces of two bricks. In FIGS. 2, 3, 
and 4 showing edging bricks, being the brick features of FIG. 1 
equal, they vary and show one or two vertical side surfaces, 
while the remaining two or three are oblique. Of course the 
oblique tilted surfaces will match with the surfaces of the 
bricks in FIG. I while the vertical ones will appear as bottom 
external edging. 

FIG. 5 illustrates a central refractory brick that is~the brick 
that, arranged in the center of the ladlle, enables the bottom 
building towards the outside with any order as to the bricks as 
in FIG. I; 
The bottom brick arrangement may follow any order and 

any established con?guration. For example from the central 
brick it is possible to extend forming a cross and then 
complete the quarters with the bricks illustrated in FIG. 1 in~ 
di?‘erently arranged side by side either with the long side or 
the short one; or it is possible to avoid the central brick and 
start building the bottom either from the center or a side al 
ways arranging the bricks adjacent with. the long or short side. 

FIG. 8 illustrates, in a way of example the top view of a ladle 
bottom part where the bricks are arranged in both directions; 
of the same FIG. 8, in FIGS. 6 and 7 there are illustrated the 
sections A-—-A and 8-8. 

FIG. 9 illustrates, as mentioned above, a ladle vertical sec 
tion, in which F refers to the bottom, G to the wall brick lower 
courses and H to the upper courses. 

Courses G are realized with the bricks shown in FIG. 10 
presenting the suitably bent surfaces 4 for the vertical recipro 
cal matching and bent surfaces 5 for the horizontal reciprocal 
matching, while surfaces 6 forming the ladle outside and in 
side walls are ?at. 

In the ?rst course bricks G show the lower ?at surface 4 as 
shown by short dashes line L in order to enable their laying on 
the bottom bed that is ?at. 
Above brick courses G there are arranged brick courses H 

illustrated in FIG. 11 similar to the: preceding ones, but 
presenting an inferior thickness. - 

Eventually above courses H there can be arranged a similar 
course but presenting an even inferior thickness. 
There are also half bricks or anyway small bricks to 

facilitate the brick annular course ?nishing as shown by the 
short dashes lines L’ in FIGS. 10 and 11. 

FIGS. 12, 13, I4, 15 and 16 illustrate further modi?ed types 
of bottom bricks presenting particularly shaped faying sur 
faces. 

All these types different from the types illustrated in FIG. I 
are completed with the edging and central bricks having ?at 
vertical surfaces equal to those illustrated in FIGS. 2, 3, 4 and 
5 but having faying surfaces differently shaped according to 
the features of the kind they belong to. The wall bricks can be 
arranged as in fIG. 9, in superimposed circular courses, and 
also, as usually happens, spirally. _ 

In the latter case the series of bricks illustrated in FIGS. 10 
and 11 are completed by a ?rst and a last course consisting of 
differently high bricks. 
Now after explaining the particular features of both the bot 

tom and the wall bricks and their assembling instructions (that 
are several for the bottom), we examine the working of the la 
dles shielded with the lining constituting the object of the 
present invention during the casting and the following scum 
removal. 
When the ladle is full of melted metal, as has already been 

mentioned, there is a melted metal penetration into the brick 
the brick interstices, and the advantages offered by the bricks 
having bent or oblique surfaces compared with the ?at bricks 
are two, i.e.: 
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inferior penetration owing to the direction change; 
being the penetration power equal, there is an inferior 

average depth, as the contact line between two bricks is 
larger. Therefore even with the penetration width equal, 
the depth reached by the metal is inferior. 

For the ladle cleaning, after the casting that is carried out, 
as has already been explained, upside-down, the removal of 
the slags sunk into the interstices causes also the removal of 
the bricks usually manufactured. 

This cannot happen with the bricks constituting the object 
of the present invention, as in every brick, the bottom bricks 
through the oblique walls of parallelepiped 3 or the walls 
shaped as illustrated in FIGS. l2, l3, 14; 15 and 16 and the 
wall bricks through bent walls 4 and 5 cannot come out from 
the adjacent bricks and therefore it cannot be removed along 
with the tapping slags. Therefore the total integrity of the 
refractory lining after the cleaning operations is assured and 
this allows the refractory lining a longer life. _ 

Obviously the invention which has been described above as 
an embodiment and not a limitation may in practice undergo 
changes in the face tilting and bending according to the par 
ticular ladle on which they are arranged, always remaining 
within the purpose of the following 

4 
I claim: 
1. A refractory lining suitable for use in a steel casting ladle, 

comprising at least one course of refractory bricks in side-by 
side relationship, each refractory brick having upper and 
lower right parallelepipedal socles of equal size between 
which is a four-sided midpart, each of said sides of said mid 
part being oblique. ' 

2. A brick according to claim 1, wherein each of said socles 
has a long side and a short side, the long sides of both socles 
being parallel to each other, and the long side of the socle 
being twice the length of the short side of the socle. 

3. A refractory lining suitable for use in a steel casting ladle, 
comprising at- least one course of refractory bricks in side-by 
side relationship, each refractory brick having upper and 
lower right parallelepipedal socles of unequal size'between 
which is a four-sided midpart, each of said sides of said mid 

‘ part being oblique. 
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4. A brick according to claim 3, wherein each of said socles 
has a long side and a short side, the long sides of both-socles 
being parallel to each other, and the long side of at least one 
socle being twice the length of its short side. 

I * * * * * 


