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UNITED STATES PATENT OFFICE 
2,443,103 

"METHOD FOR THE PRODUCTION OF 
iPOROUS, SEAGS OR OTHER SMELTS 
Marcel Gallai–Hatchard, Cheam, England 

l, Application May 9, 1944, Serial No.534,840 
in Great Britain January 18, 1943 

(C-49-7.5) 5 Claims. 
1. 

The invention relates to an improved method 
for the production of porous, or cellular foamed 
slags or...other smelts. 
To produce foamed slag or smelts it has already 

been proposed to pour, molten blast furnace...slag 
over...a static-bed of porous sand-or-like material 
which, prior to the pouring of the slag, has been 
Well moistened with Water. 
This method, which can, for convenience be 

referred to as the 'sand-foaming' method, 
should, if successful, have had substantial ad 
vantages over the various forms of foaming 
machines such as those employing foaming 
:wheels, conveyors and the like, because it would 
have eliminated the extra-ordinary heavy main 
tenance costs of these machines. These machines, 
being exposed to molten-material at a tempera 
ture of, about, 1400-1500 degrees centigrade and 
to... cold Water and steam contaminated by Sul 
phuretted, hydrogen, are subject to exceptional 
Wear and tear and are short-lived. 

In spite of this most, attractive, advantage of 
sand-foaming over machine, foaming, the former 
method could not be adopted for the cheap.mass 
production, of foamed smelts, and the method, 
notwithstanding, the advantage mentioned, has 
been abandoned mainly for the following reasons: 

It is well known that blast-furnace slags vary 
within wide limits in regard to their chemical 
composition, temperature and viscosity. The de 
gree of foamability of slags, depends, however, 
essentially on these three properties. Blast fur 
naces are operated to produce iron and not slag, 
and, therefore the production of suitable slags 
is, at best, only of secondary importance. It is 
due to this fact...that foaming methods, to be suc 
cessful, must be... capable of adapting themselves 
readily to the variations in the properties of the 
slag. In short, the methods must be controllable 
to a marked degree. Such adaptation does not 
present a serious, problem, when machines... are 
used for foaming, as it is comparatively easy to 
provide for the control of such machines by vary 
ing, the speed of movement of their parts,...in 
order...to reduce or increase the quantity of slag 
subjected to foaming per unit of time. The same 
applies to the water supply which is also readily 
yariable within Widelimits. Where a machine is 
employed. . 

There is, however, a limit to the variation of 
quality in connection with machine foaming. 
The limit is set by the fact that the iron or steel 
components of the foaming machines can stand 
up to...only a certain amount of heat. Beyond this, 
cracking or buckling occurs. A slag or...Sahelt 
which is easily, foamable.will respondimmediately 
on being brought, into contact; with the Water of 
the foaming::machine, producing thin cell walls 
which lose their glow in a few...seconds. ...Such 
material can remainin-touch. With iron, or... steel 
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Without causing damage. Less foamiable mate 
rial, however, or material which should be foamed 
leSS in order to produce a stronger and heavier 
foan will have strong cell walls which will re 
main plastic and glowing for a considerable time. 
In these circumstances, the material will play 
havoc. With iron or steel necessitating, repairs and 
involving, maintenance costs entirely out of keep 
ing. With the value of the foamed slag as an 
industrial material. 

Hence, from the economic point of view, ma 
chine foaming can deal only with the lighter 
types of foams. As heavy foams have a great 
field of usefulness, in connection with structural 
light. Weight concrete, the impossibility of pro 
:ducing, at a reasonable cost these kinds of foam 
on machinesis...a...Serious, drawback. 
The ability to obtain the necessary control with 

the sand-foaming methods as proposed up to now 
was completely lacking. The bed of sand had to 
be, Well moistened previously to pouring. Due to 
the Very high temperature of the molten slag, the 
comparatively, Small quantity, of moisture con 
tained in the top part of the sand bed was in 
stantly evaporated as soon as pouring commenced, 
thereby producing a top layer of perfectly dry 
porous Sand Which acted as an effective insulator 
for the moisture in the lower layers, and so pre 
Vented additional moisure reaching the slag. The 
pouring. Of the molten slag on to the sand bed 
from a single fixed position had the further dis 
adyantage of producing a comparatively thick 
layer of slag. which, in consequence, could be 
foamed only to a small degree, as the quantity of 
moisture.contained in the top part of the sand bed 
was completely inadequate for treatment of the 
layer of slag throughout its depth. Inundation of 
the sand bed with water to an extent necessary to 
produce a Water level on top of the soft sand mud 
proved ineffective as it lead to the production of 
granulated slag instead of foamed slag. The 
formation of a thicklayer of slag could have been 
avoided by moving the ladle while the slag therein 
was being emptied over the sand bed, thereby 
aiming, to produce. a layer of slag sufficiently thin 
for the noisture contained in the top part of the 
sandbed to be adequate. Under these conditions, 
however, the area required to obtain a sufficient 
output of foamed slag would have been so exces 
sive as to be uneconomical for practical purposes. 
The ultimate result of operating with the sand 

foaming.nethod Was that the foam produced was 
considerably heavier, and denser than, and could 
not compete with, the produce of controlled 
machine foaming which, for the sake of, plant 
maintenance, is limited to the production of light 
foam. On the other hand, the use of the sand 
foaming, method for the production of a light 
foam by spreading the molten slag. in a thin layer 
would not constitute. a competitive method for 
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the mass production of foaned slag, Owing to 
the large floor area, required if a good output is 
to be maintained. These are the reasons why, in 
spite of the great attractions attached to the 
elimination of high plant maintenance costs, the 
sand foaming method failed and was abandoned. 
Summing up the difference between sand foam 

ing and machine foaming, it can be said that Sand . 
foaming could produce only foamed slags that 
are far too heavy, whilst machine foaming can 

4 
Moreover, the slag will receive the additional 
water where it is required and from the correct 

10 
produce only the lighter types of foamed slags. . . . 
The object of the present invention is so to 

improve and adapt the original Sand foaming 
method, that while retaining the same basic char 
acteristics, it is brought under full control dur 
ing the actual foaming operation and thus is 
capable of dealing effectively with the varying 
qualities of molten slag or alternatively produce 
varying qualities in the foamed product. By the 
invention it is possible to obtain foamed slag in 
a wide range of quality. 
According to the invention, the control is 

achieved by providing the bed of sand with a 
suitably arranged net-work or layout of pipes 
through which an ample quantity of water can 
be supplied below the poured out molten slag 
under adjustable pressure within the very short 
time required for the actual foaming. The pipes 
are buried in or arranged below the sand bed. 
The pipes are provided with a suitable number 

of discharge points, preferably in the form of 
jets or nozzles which are preferably directed up 
wards. The design of the pipe network should provide 
for a fairly equal pressure at each discharge point. 
The control of the water discharged into the 

sand bed should preferably be situated at a 
point or points from which the actual proceedings 
on the sand bed can easily be observed. This 
control may consist of a number of valves which 
should be so constructed or arranged as to en 
able the operator, on one hand, to increase or 
decrease the pressure of the water supply and, 
on the other hand, to supply water to the whole 
or only a part or parts of the surface of the 
sand bed during the actual foaming operation. 
As an alternative to the use of a bed com 

posed of sand, there may be utilized, for Special 
purposes, a bed made up from porous aggregates 
of larger size, say 4' or so forming larger 
cavities which will permit the use of larger quan 
tities of water and avoid the formation of mud 
or sludge. . - 

Still another alternative is to construct the bed out of porous honeycombed concrete. Such a 
honeycombed bed with a well levelled surface can 
be saturated with water, even to the extent of 
producing a film of water on top of the con 
crete. This film of water will initiate the foam 
ing when the molten slag is poured on the bed 
and be followed up by additional quantities of 
water supplied from the pipe network embedded 
in the porous concrete bed. Thus no granulation 
will take place which, as mentioned before, Would 
be the case if molten slag were poured on to a 
soft sand bed which is over-saturated. With Water. 
By means of the invention, the foaming of the 

molten slag will not depend only on the limited, 
and in most cases, inadequate quantity of water 
contained in the moist sand and which was Sup 
plied prior to the pouring operation; on the 
contrary, the slag will receive all the additional 
water that it requires to convert it into foam 
of the required degree of porosity, and this both 
during and after the actual pouring operation. 
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direction, namely, from underneath. This lat 
ter factor is an important consideration, as the 
application of water from the top on to the 
molten slag will not produce foam, but will 
break up the material into granules. It is es 
sential to trap, the water underneath the molten 
layer of slag in order to produce steam of suffi 
cient pressure to penetrate the slag both initially 
and While the slag remains possessed of sufficient 
viscosity to allow a continuation of such pene 
tration. By the method of the invention, not only can 
the necessary quantity of water be supplied at 
the right time, but, by reason of the provision 
for control, the water supply can also be localised 
to particular sections of the foaming area. The 
ultimate result of this facility is that the operator 
is in a position to vary the quantity and the de 
gree of porosity of the foam in patches or locali 
ties in relation to the layer of slag as a whole. 
He is thus able to produce in one pouring oper 
ation, and at his choice, various quantities of 
foam of different densities, which, when crushed and mixed, will give the particular blend required. 
A further advantage of the invention is that 

the thickness of the layer of slag that can be 
poured over the foaming bed will depend solely 
on the possibility of obtaining an adequate water 
supply within a short period, and that will not usually present any difficulty. Providing ample 
water is available, i0 to 20 tons of slag in a 
single ladle can be poured over the foaming bed 
with one tilt of the ladle and foamed simul 
taneously in 1 to 2 minutes-a time limit quite 
impossible with machine foaming. 
Owing to the various factors mentioned above, 

the floor area required for the mass production 
of the foamed slag according to the invention, 
can be reduced to one or two sandbeds of limited 
size which, by reason of the fact that proper 
foaming takes place thereon, will cool quickly 
for clearing and re-use. - Additional control in the foaming operation can 
be achieved by providing one or more troughs 
for conveying the molten slag from the ladle to 
the sand bed. The trough or troughs may have 
branches or be provided with a number of out 
lets for controlled distribution of the molten slag 
over the sand bed, or may be movable for the 
speedy and equal distribution of the molten slag 
as it comes from the ladle. A speedy and equal 
distribution of the molten slag can be also 
achieved by laying out the sand bed in a par 
ticular way, as by making it up in the form 
of steps so that a cascade effect is produced when 
the molten slag is poured thereon. Under these 
conditions each step of the bed will take only a 
certain quantity of molten slag, the overflow 
being passed on automatically to the next step 
and SO On. 

Warious arrangements for carrying out the 
method of the invention are diagrammatically 
illustrated in the accompanying drawings, in 
which: . . . . . . . Figure 1 is a plan view depicting one arrange 
ment; - 

Figure 2 is a sectional elevation on the line 2-2 
of Figure 1: . . . . . . . . . 

Figure 3 is a plan view illustrating a modified 
arrangement of the water pipes; . 

Fig. 4 is a cross-sectional view illustrating a 
further modification in which the foaming bed 
is composed of porous concrete; 
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Figure 5 is an end view, partly in section, illus 
trating means for distributing the slag over the 
foaming bed; 

Figure 6 is a sectional view illustrating a suit 
able construction of Water jet. 

Referring more particularly to Figures 1 and 2, 
the foaming bed is indicated at 8. It may con 
sist of sand, or of porous aggregates of larger 
Size than Sand particles, or of porous honey 
combed concrete. The bed is confined in an open 
topped frame or box 9 of suitable material and 
of convenient size and shape, the frame or box 
being shown in the drawings as of rectangular 
shape when viewed from above. 

Buried in the foaming bed are a plurality of 
evenly distributed jets to each of which is fed 
With Water by a pipe f extending from a chest 
or manifold 2 which is provided with a plu 
rality of control valves 3, one for each feed 
pipe fl. Water is Supplied to the chest or mani 
fold by supply pipes 4 extending from storage 
tanks 5, the tanks holding enough Water for a 
complete foaming operation. It Will be under 
stood, of course, that the chest or manifold may 
be supplied with Water direct from the mains 
instead of from storage tanks. 

Molten slag is supplied to the surface of the 
foaming bed 8 from a ladle 6 which is mounted 
on a wheeled carriage 7 running on track rails 
8 at the side of the foaming bed. The slag may 
be poured from the ladle 6 on to the foaming 
bed by a tilting of the ladle on its carriage or by 
bringing it over the foaming bed and then tilting 
it by means of lifting and tilting tackle (not 
shown). 
The foaming bed is ShoWn to be arranged hori 

Zontally, but it may be inclined slightly to promote 
the spreading of the molten slag thereover. 

In Figure 2 the slag in foamed Condition and 
ready for removal from the foaming bed is indi 
cated at 9. 
With the arrangement of feed pipes and 

control valves 3 illustrated in Figures 1 and 2, 
the amount of water flowing to each of the jets 
O can be controlled independently. 
Figure 3 shows a different connection of the 

feed pipes to the jets 0. Here the same number 
of jets are used and they are positioned in the 
same way as in the preceding figures. In this 
instance, however, the jets are divided into three 
groups each of which is fed by a single feed pipe 
f' from the chest or manifold 2, the latter 
being provided with three control valves 3, one 
for each pipe serving a group. The chest or 
manifold is supplied with Water in the same man 
ner as before. 

It Will be appreciated that the grouping ar 
rangement indicated in Figure 3 is given only by 
Way of example and that a greater or lesser num 
ber of groups may be employed. 
Where the foaming bed is composed of porous 

aggregate or honeycombed concrete, Figure 4 
indicates the possibility of supplying through 
the jets O such a quantity of water that not 
only is the bed 8' completely saturated, but a film 
or layer 20 of water is provided and maintained 
on top of the bed 8' during the pouring of the 
molten material. 

Figure 5 illustrates means enabling an even 
distribution of the molten slag Over the foaming 
bed to be obtained. Such means consist of a 
wheeled trough 2 bridging the foaming bed 8' 
and running on track rails 22 arranged at the 
sides of the bed, the trough being provided With 
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6 
a plurality of outlet spouts 22a. The trough is 
supplied with molten slag through one or more 
Spouts 23 extending from the ladle 6' which is 
mounted on a wheeled carriage 7 running in 
track rails 8 as before. 
A suitable construction of water jet is illus 

trated in Figure 7. The jet consists of a throat 
portion 28, the lower end of which is joined to 
the feed pipe f l and the upper end of which is 
provided with a flared mouth 29, the whole being 
set in concrete 30 which protects the jet and 
pipes from the effects of heat and from mechan 
ical damage from tools or tackle used for re 
moving the foaned Slag from the foaming bed. 
What I claim and desire to Secure by Letters 

Patent of the United States is: 
1. A method for the production of porous 

foaned slag like material consisting of the steps 
of pouring molten slag like material into a con 
tainer or pit having a bottom constructed of 
porous material, introducing Water through the 
Said botton. So as to have the botton Saturated 
with water prior to the pouring of the molten 
Slag which on being poured forms an initially 
foaned Carpet or layer, and then introducing 
additional Water through the porous bottom to 
complete the foaming of the slag layer or carpet, 
and maintaining the slag in the container or pit 
until it is solidified. 

2. The method as claimed in claim 1 wherein 
the amount of Water introduced through the 
said bottom of porous material is controlled to 
give the proper degree of foaming according 
to the desired physical characteristics of the 
foamed material and depending on the nature 
of the molten slag used. 

3. The method as claimed in claim 1 wherein 
the amount of water initially introduced through 
the said bottom of porous material is such as 
to have not only the said bottom Saturated with 
Water but also to have a film of Water overlying 
the said bottom during the pouring of the 
molten slag. 

4. The method as claimed in claim Wherein 
the Water introduced through the said bottom 
of porous material is Supplied at Spaced points. 

5. The method as claimed in claim 4 wherein 
the water supply is controlled selectively at said 
spaced points to thereby vary the quantity and 
the degree or porosity of the foam in patches or 
localities in relation to the layer of slag as a 
Whole. 
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