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6 Claims. (Cl. 22-147) 
This invention relates generally to casting molds used 

in the casting of steel and other metals and more particul 
larly to a hot top casing structure adapted for use with 
ingot casting molds. 

For a long time there has been a need in the casting 
hot top art for a mold casing material which meets the 
requirements of good heat insulation, good form resist 
ance and low manufacturing cost. While various types 
of hot top casings have been provided in the past, these 
have been specifically designed to provide roughened sink 
head surfaces on the cast ingot so that the ingot may be 
suitably gripped by the tongs of lifting cranes. 
An object of the present invention is to provide a cast 

ing mold hot top casing of simple construction which 
produces an ingot the sinkhead of which has smooth sur 
faces so that the sinkhead part of the ingot may be used 
during subsequent ingot treatment rather than being 
wasted as in the past. 

Another object of the invention is to provide a hot top 
which results in orientation of the arising pipes and liqua 
tions extending upwardly in the ingot so that the portion 
of the ingot being returned as scrap during Subsequent 
ingot treatment is minimized. According to the present invention it is possible to 
manufacture, at low cost, casting mold hot tops having 
superior qualities. In accordance with the invention the 
hot top includes a firm and relatively thin casing consist 
ing of an organic fibrous material, a fireproof material, 
and a binder, which casing is characterized in that it con 
sists by weight of not less than 2% and not more than 
20% (preferably not more than 15%) organic fibrous 
material, 4-10% binder, and the remainder fireproof ma-. 
terial. For the organic fibrous material it has been proven 
advantageous to use paper pulp, waste paper or the 
like--e.g., mechanical pulp or a pulp of Waste paper or 
the like possibly with an addition of chemical pulp. As 
fireproof material may be used quartz, sand or another 
silicate; in some cases basic materials as burned dolomite, 
cinders, or the like may be used. In the fireproof mate 
rial may also be included up to 10% by weight of a fire 
proof fibrous material such as asbestos. The binding 
medium may be organic or inorganic. Of the first type 
there may be mentioned glue, such as synthetic glue 
(e.g. synthetic resins or silicone resin), glue manufac 
tured from animal or vegetable raw materials (cellulose 
glue). Of the latter type may be mentioned fireproof 
cement or silicate of potassium (water glass). 
ing may be completely or partly surrounded by an insu 
lated volume of air or by a heat insulating material such 
as sand, bricks or the like. 

It has been shown that hot top casings in accordance 
with the invention are relatively inexpensive to manufac 
ture, have good storing and form resistance properties, 
good insulation qualities, and achieve smooth surfaces 
of the cast metal. For example, during the manufacture 
of a steel ingot with the use of hot top casings in accord 
ance with the invention the sinkhead obtains a smooth. 
surface as the pipes or liquations are concentrated in its 
uppermost part. This is of great economical importance, 
since only a very small part of the steel in a sinkhead has 
to be returned as scrap. 

Other objects and advantages of my invention will 
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become apparent from a study of the following Specifica 
tion when considered in conjunction with the accompany 
ing drawings in which: 
FIG. 1 is a vertical section of the hot top casing taken 

along line 1-1 of FIG. 2; 
FIG. 2 is a plan view of the hot top casing; 
FIG. 3 is a sectional view taken through the mold and 

hot top; 
FIG. 4 is a detailed sectional view of another embodi 

ment of the invention; and 
FIGS. 5-7 are detailed sectional views of other hot top 

constructions. 
As shown in FIGS. 3-5, the hot top casing 13 tapers 

upwardly and inwardly and is supported at its lower edge 
on the shoulder portions 16 of the wall of the ingot mold 
12. It is also possible, however, to place the hot top 
casing upon the upper circumferential surface of the ingot 
mold opening. As mentioned above the casing consists 
by weight of 2-20% (preferably 2-15%) organic fibrous 
material, 4-10% binder, and the remainder fireproof ma 
terial. As especially preferred limits there may be men 
tioned 2.5-13% by weight organic fibrous material and 
4.5-9% binder. Possibly also smaller quantities of other 
materials may be included. As examples of organic 
fibrous materials of suitable consistency may be men 
tioned paper pulp, waste paper or the like (e.g. mechan 
ical pulp or pulp manufactured from Waste paper, pos 
sibly having an addition of chemical pulp). The suita 
bility of the mentioned fiber pulp for this purpose is that 
the binding of the usually granular and/or powder-formed 
fireproof material (e.g. quartz) is facilitated, and also 
the casing is given a porosity which substantially in 
creases its insulation qualities. It has also been shown 
that injurious gas formation is avoided by the use of the 
casing when the above mentioned contents of the fibrous 
material are included. 
As fireproof material, quartz or quartzite may be suit 

ably used. Also other fireproof materials such as sand, 
certain other silicates, basic materials as burned dolomite 
and cinders and the like may be used. If desired one 
may use up to about 10% (preferably 0-4%) by weight 
fireproof fiber material (as for example asbestos) mixed 
in the usually granular and/or powder-formed fireproof 
material. The medium grain size for the fireproof mate 
rial is to be below 1 mm., preferably below 0.3 mm. and 
often below 0.2 mm. Suitable limits for the medium 
grain size may be 0.6-0.05 mm. The grain size may be 
stated as being below 100 mesh, preferably below 45 
mesh. 
The binder in the casing may be glue, such as syn 

thetic glue, e.g. synthetic resin or silicone resin, or glue 
manufactured of animal or vegetable raw materials such 
as cellulose glue. Usually a sufficient quantity of binder 
is added to achieve satisfactory strength. In certain cases 
instead of the above mentioned binder an inorganic binder 
such as fireproof cement or water-glass may be used. 
As examples of suitable material compositions for the 

casing in accordance with the invention may be mentioned 
the following: 

(1) Mass or pulp composed by waste paper and/or 
other mechanical pulp, possibly mixed with some smaller 
quantities of chemical pulp, total 2-12% by weight, syn 
thetic resin, glue or the like, 5-8% by weight, and the 
remainder fireproof material, preferably quartzite powder 
and/or the like. 

(2) Paper pulp and/or waste paper, 2-8% by weight, 
glue 5-8% and the rest consisting of fireproof material. 

(3) Paper pulp 3-12% by weight (preferably about 
3%), asbestos 0.4% (preferably above 0%), glue 5-8% 
and the rest fireproof material. 
As shown in FIGS. 1-2, the hot top casing 13 is formed 
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with a lower terminal surface 15 which contacts the 
shoulder surface 6 of the inner wall of the ingot mold 
12 (FIG. 3). 
The shoulder surface 16 is inclined to the vertical at an 

angle of 2-15, preferably 2-10. For small diameter 
variations between the ingot molds of the same type and 
size the casing will be applied in such a way upon the 
ingot mold that the total volume included in the casing 
and ingot mold (and thus the ingot weight) will be sub 
stantially constant. 

In the embodiment of FIG. 3, the inner wall portions 
of the ingot mold below and above the shoulder portion 
16 may be formed with surfaces slightly inclined to the 
vertical and also to the surface of shoulder portion 6. 
The space 14 between casing 13 and upper part 17 of the 
ingot mold is filled with sand, bricks or another insulat 
ing material. It is naturally also possible to effect mold 
insulation by enclosing air in a suitable manner in the 
space 14. Before or after the application of the casing 
it may be desirable to apply a sealing medium, such as 
asbestos, putty, wood wool, straw, glass wool or the like 
on or close to the contact surface of the ingot mold and 
the casing 13 as at 5, 16. 

In FIG. 4 is shown an embodiment in which the ingot 
mold 12 terminates at its upper end adjacent the shoulder 
sportion, 16. Above the ingot mold is placed an outer 
casing 19 of an insulating material, such as insulating 
bricks, Surrounded by an outer shell 20, and this outer 
casing 19 laterally supports the outer surface of the hot 
top casing. Between the outer casing 19. and the hot top 
casing 13 is arranged a space 14. 

Other modifications of the hot top casing are possible, 
of course. The outer surface of the hot top casing may 
be supported by an outer casing and its lower edge may 
extend into the upper portion of the ingot mold. In 
FIG. 5 is shown a hot, top, corresponding with that of 
FIG.3, at the upper portion of which is provided a cover 
18 above the space 14, which space is filled with insulating 
material, such as bricks. 
The hot top casing 13 has been illustrated in FIGS. 1-6 

as tapering upwardly and inwardly toward the center of 
the ingot mold, but the casing may also have substantially 
vertical walls as illustrated in FIG. 7. 
A hot top casing formed in accordance with FIGS. 1-5 

and 7 with or without the last mentioned cover provides 
the great advantage that steel or the like from the bloom 
does not to any substantial degree penetrate between the 
casing and the inner wall of the ingot mold, on account 
of which the risk of hot cracks in the outer layer of the 
ingot in connection with the stiffening of the ingot is 
avoided. Further there is obtained a smooth travel be 
tween hot top and ingot mold and in the ingot the forma 
tion of pads or any other protuberances is avoided, which 
flaws ordinarily would have been impossible to remove 
during rolling; consequently, the percentage of Scrap in 
the ingot is materially, reduced. 

In the embodiments described above with reference to 
FIGS. 1-5 and 7, the lower extremity 15 of the casing 13 
is tapered and the outer surface of the tapered portion 
converges inwardly toward the inner surface. For certain 
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4. 
inclined surfaces 22 joined by a common edge 23, which 
surfaces are contiguous with the walls of a corresponding 
ledge in the inner wall of the mold. 
The thickness of the casing (13, 21) above the lower 

end supporting surface or surfaces (15, 22) is generally 
constant and preferably between 5 and 15 mm. For a 
1.7-ton ingot the casing thickness should be approximately 
12 mm. 
While in accordance with the patent statutes I have 

illustrated and described the best forms and embodiments 
of my invention now known to me, it will be apparent to 
those skilled in the art that other changes may be made 
in the apparatus described without deviating from the 
invention as set forth in the following claims. 

claim: 
1. A hot top casing for an ingot casting mold consist 

ing of a molded mixture of from 2 to 15% by weight of 
a fibrous organic material, 4 to 10% by weight of a binder, 
up to 4% by weight of an inorganic fibrous material and 
the remainder consisting essentially of a granular fire 
proof material which is not disintegrated by the heat to 
which it is subjected in use selected from the group con 
sisting of quartz, sand, refractory silicates, burned dolomite 
and cinders, said granular fireproof material having a me 
dium grain size within the range from 0.6 to 0.05 mm. 
and said casing being relatively thin and having a smooth 
inner surface. 

2. A hot top casing as defined in claim 1 wherein said 
binder is an organic glue. 

3. A hot top casing as defined in claim 1 wherein said 
fireproof material is quartz. 

4. A hot top casing as defined in claim 1 wherein said 
organic fibrous material includes cellulosic fibers less than 
8% by weight, and said binder includes glue in the range 
of 4-8%. 

5. A hot top casing as defined in claim 1 in which the 
percentage of fibrous organic material is within the range 
from 2.5% to 13%. 

6. A hot top casing for an ingot casting mold consist 
ing of a molded mixture of from 2 to 15% by weight of 
a cellulose fibrous organic material, 4 to 10% by weight 
of a resin binder, up to 4% by weight of an inorganic 
fibrous material and the remainder consisting essentially 
of a granular fireproof material which is not disintegrated 
by the heat to which it is subjected in use consisting of 
refractory silicate containing material, said granular fire 
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types. of ingot molds (FIG.6) the extremity of the lower 
surface cof the casing 21 may terminate in two angularly 

proof material having a medium grain size within the 
range from 0.6 to 0.05 mm. and said casing being rela 
tively thin and having a smooth inner surface. 
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