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To all whom it may concern:

- Be it known that we, GEORGE K. 'HA'M-

FELDT, of Munhall, and Davip CuBpace, of
Swissvale, Allegheny county, State of Penn-
sylvania, have invented a new and useful
Apparatus for Making Artificial Sand, of
which the following is a full, clear, and exact
description, reference being had to the ac-
companying drawings, forming part of this
specification, in which—

Figure 1 is a side elevation, partly in sec- _

tion, of a blast-furnace plant equipped with
our improved apparatus; and Figs. 2 and 3
are sectional views showing modifications in
the manner of constructing and arranging the
water-inlets in the apparatus. .

Our invention relates to the converting
into sand and thus disposing of the large
quantities of slag which are produced in met-
allurgical furnaces, and particularly in the
modern blast-furnace. This slag has heréto-
fore been a waste product and has been the
source of great trouble and expense I pro-
viding for its disposal. ' |

Various attempts have been made for dis-
Integrating the slag by bringing it while still

~molten into contact with water ; but so far as
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we are aware all the attempts have been un-
satisfactory in respect of the quality of the
resulting product and have been Very expen-
sive on account of the cost of rehandling of
the disintegrated slag and in the mainte-
nance of the necessary equipment for such re-
handling. | | | -

The object of our invention is to provide a
simple and efficient apparatus into which the
molten slag is delivered direct from the blast-
furnace and in which the molten slag 1s
quickly and easily transformed into an artifi-
clal sand having the characteristics and quali-
ties of ordinary building-sand.

Another object of our invention is to pro-

vide means by which the resulting sand is de-

hivered directly from the apparatus into cars
cool and in condition to be shipped without
further treatment and handling. |

In the drawings, 2 represents a blast-fur-
nace having the usual slag-tapping hole 3. A
slag-trough 4 leads from the tapping-hole to
the disintegrating apparatus. The appara-
tus consists of a tube or chamber 5, having
openings at each end and also having water-

1nlets 6 6 located in the tube 5 near its inner

—— e e gm .

the apparatus is located with reference 10

| the furnace. As is shown in the drawings,

the loading-track 7, on which cars§ are placed

S0 as to be above the car, which permits the

slag-sand to be discharged from the tube 5 di-
rectly into the car 8. Water is introduced

6o

into the tube 5 through the water-inlets 6 6

and is supplied to the mlets by means of a
suitable pipe 9, which is connected to a source

of water-supply. The water is controlled by

a sultable valve 10 on the water-supply pipe.

Instead of constructing the water-inlets in |

the interior of the pipe, as is shown in F 2.1,

they may be made as in Fig. 2, or the water-
inlet may consist of an annular opening, as is
shown in Fig. 3, so as to deliver the water in

o

an annularsheet , through which theslag mu_st B

flow..

lows: The slag-tapping ho

The operation of the a,{)pa.rat-us 18 as fol- =
hole In the furnace is
opened in the usual manner and the water is -

turned on in the disintegrating-tube. The o
stream of molten slag flows down the inclined
slag-trough into the opening in the inner end
of the tube and comes into contact with the -

water, also introduced at the rear end of the
tube. The instant the molten slag comes into
contact with the water the slag is violently
agitated and is thrown against the walls of
the tube, which prevent the slag becoming
scattered by the action of the water and
cause 1t to be disintegrated into a fine sharp
sand. The water-inlets being inclined at g
suitable angle toward the discharge end of
the tube and the water being supplied to the
tube at a considerable pressure, the slag is
caused to become thoroughly mixed with the

water and to be finally ejected from the dis-
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charge end of the tube into a car located be- .

neath the tube in a suitable condition for

| shipment.

In the apparatus heretofore used for disin-

water directed against the slag the resulting
‘product has contained a large percentage of
lumps and porous globules. These lumps
and globules have made it necessary to

95

tegrating molten slag by means of streams of

1 oo

sereen the product or to crush such lumps

and globules and in this way has added to

the cost of disposing of this material,
By the use of the tube or chamber for ef-
fecting the granulation all this is avoided and
i rendered unnecessary. Practically all of

end, through which end the slag enters from | the slag is disintegrated into fine sharp sand,
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which is delivered immediately into & car in

condition to be used without further treat-

ment. The amount of water necessary to be |

used is reduced, and the cost of delivering the

1O

slag into cars ready for shipment is greatly

lessened. _ _ o
~ We believe we are the first to use a tube or
inclosed chamber in which molten slag 1s dis-

integrated by contact with water, and we in--

tend to claim such apparatus broadly.
~ Variations in the construction and arrange-

~ment-of the apparatus may be made without

departing from our invention, since
- What we claim 15— '

1. Apparatus for disintegrating molten
- slag, comprising an inclosed conduit adapted

~ to convey a stream of molten slag, a water-

20

- ‘thrown laterally
deseribed.
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supply, and means for directing a stream of
water into contact with the slag within said
conduit, the walls of the conduit being ar-
ranged to receive the impact of the slag when
outward; substantially as

2. Apparatus for disintegrating molten

glag, comprising an inclosed conduit adapted
to convey a stream of molten slag, a water-

supply, and means for directing a stream of
water toward the outlet of said conduit and
into contact with the slag within said conduit,
the walls of the conduit being arranged to re-

ceive the impact of the sla,% when thrown lat-

erally outward ; substantially as described.

- 3. Apparatus for disintegrating molten |
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sl_ag, co-mprisingan‘ inClbsechnduit for the -
35

slag, a water-supply, and means for directing
an annular stream of water into contact with

the slag within said conduit the walls of the = '
conduit being arranged to receive the impact -

substantially as described.

4. Apparatus for disintegrating molten
slag, comprising an inclosed conduit adapted

to convey a stream of molten slag, a water-
supply, and means carried by the walls for

directing a stream of water into contact with

! of the slag when thrown laterally outward;
_ - ' 1o

of the slag when thrown laterally outward;

substantially as deseribed.

5. Apparatus for disintegrating molten

slag, comprising an inclosed conduit for the

slag, & water-supply, and means for directing
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a stream of water into contact with the slag .

within said conduit, the walls of the conduit
‘being arranged to receive the impact of the

slag when thrown laterally outward, the end

In testimony whereof we have hereunto
set, our hands. '

DAVID CUBBAGLE.

Witniesses: | . .
W. C. Ricg,
R. D, LaTTLE.
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of the conduit being arranged to discharge
the disintegrated slag into a car; substan-
tially as described. '

6o

GEORGE K. HAMFELDT.

_ ) _ 5
the slag within said conduit, the walls of the =
“conduit being arranged to receive the impact
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