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- To all whom 7t may concermn:
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Be 1t known that we, FrRaANK K. HOOVER
and ARTHUR J. MASON, citizens of the United
States, residing at Chicago, in the county of
Cook and State of Illinois, have invented a
certain new and useful Method of Chilling

‘Cinder or Slag for Use in Connection with

Blast-Furnaces, of which the following is a
specification. - -‘

Our invention relates to a novel method or
process of chilling and disposing of the cin-
der or slag discharged as waste from iron-fur-
naces and for rendering the same suitable for
various subsequent uses, such as for railroad-
ballast. '

The cinder or slag discharged from iron-

..furnaces. and disposed of under the method |

at present in vogue requires a long time for
cooling, and in the case of the method of cool-

ing by the direct application of streams of

cold water thereagainst the cinder or slag is
given a peculiar spongy character, which pro-
duces such a ratio between its volume and
specific gravity as destroys its usefulness for
the purpose of railroad and other ballast, and
hence under present methods this cinder or

~ slag becomes worse than waste material by
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- continuously-renewed cooling agent, which,

reason of the large amount of space of more

or less valuable land required for its final dis-
position. Our present invention contem-
plates a new an(F improved method of treat-
ing and disposing of this by-product of blast-
furnaces, which not only obviates the objec-
tions last referred to with reference to the
transportation and final disposition of the
material, but also produces therefrom a ma-
terial excellently adapted for use as ballast
by reason of its increased density and specific
oravity. |

Briefly described, our novel method of
treating this material consists, essentially, in
pouring the same in the form of a compara-
tively thin sheet upon a flat impervious heat-
conducting surface, to the under side of which
latter 1s applied under hydrostatic pressure a

rapidly abstracts the heat from the thin sheet
of slag through the intermediate heat-con-

~ ducting support of the latter. Preferably

our present invention also contemplates the
imparting of a traveling movement to the
slag away from its point of discharge, the pri-

' mary object of which is to introduce a suffi-

cient time element into the process to insure

“a sufficient cooling of the slag to enable 1t to

be safely loaded into railway-cars or other
carriers. |
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Our novel method is capable of bemg car-

‘tied out by a variety of devices; but in order

to enable the same to be more readily under-

stood we have illustrated in the accompany-

ing drawings a form of apparatus which we
have devised and found excellently adapted
for the performance of our improved chilling
process and wherein we may advantageously
and economically utilize the waste cooling-
water discharged from the jacket of the fur-
nace, and referring thereto— |
Figure 1 is a side elevation of the complete
mechanism, showing at the discharging end
thereof a railway-car adapted to receive the
discharge from the belt. Fig. 2 1s a top plan
view of the mechanism shown in Fig. 1. ¥ig.
3 i1s a side elevational view, on an enlarged
scale, of the inner or receiving end of the belt
and 1its driving, supporting, and other codp-
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erating devices; and Fig. 4 1s a cross-sectional |

view, still further enlarged, on the line 4 4 of
Fig. 3. Fig. 5 shows connection of chilling
apparatus with furnace. |

In the drawings, 5 designates the lower or
discharging end of the usual trough or runner
through which the liquid slag 1s allowed to
run off from the discharge-ports of the fur-
nace. Directly beneath the overhanging
end of this runner is rotatably mounted on

suitable standards 6 a large broad pulley 7,
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carrying the inner end of an endless thin

sheet-steel belt 8, the opposite end of which

is carried by a similar pulley 9, similarly sup-
ported at the outer or discharging end of the
apparatus. Directly beneath the upper sec-
tion of this endless belt are arranged a series
of shallow pans 10, supported at their outer

edges upon the upper ends of a correspond- ¢

ing serles of downwardly-divergent tubes or
pipes 11, the lower ends of which latter are
tapped into a pair of sewer-pipes 12, Iig. 4,

go

disposed longitudinally of the belt and pref-

erably embedded in the groundwork or foun-
dation 13 of the apparatus. The pans 10
are deepest at their central points, and at
such points are respectively tapped by short
valve-controlled pipes 14, leading upwardly

100
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from a ié,fge‘ 1dngitudiﬂailj?jaéiteﬁ&ing' waters

inlet pipe or main 15, the inner end of which
communicates freely with the discharge of

the cooling-water of the furnace, while its op- :
posite end, beyond the series of pans served

thereby, may be permanently closed or pro-
vided with a stop-cock 152, The connection

of the opposite side margins of the pans to
their respective supporting-tubes 11 is such

as to provide a direct overflow from said lat-

eral margins of the pans into the upper open

ends of sald tubes, as most clearly illustrated.

" 1n Fig. 4. Beneath the lower section of the
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belt are rotatably mounted at suitably-
spaced Intervals a series of supporting—rol}is
16. These rolls may be supported and jour-
naled by any suitable means, but preferably
and conveniently are.carried by brackets 17,
mounted on the tubular supports 11 at suit-
able points on the latter to sustain the rollers
at the proper height to support the belt.
The belt may be driven by any suitable or
convenient mechanism, the present illustra-

tion showing for this purpose an electric mo-

tor, (indicated at 18,) the armature-shaft of
which carries a pinion 19, which, through an
Intermediate speed-reducing gear 20 and
pinion 21, drives a gear 22, fast onone face of

- the pulley 7. At the olpposite end of the ap-

paratus and transversely thereof isarailroad-
track 23, so located with reference to the pul-
ley 9 as to permit a railroad-car 24 to be
brought into a position favorable to directly
recelving the cooled cinder or slag discharged
irom the belt, all as plainly indicated in Figs.

1 and 2.

The operation is as follows: The steel belt
being driven in the direction indicated by the
arrows In Figs. 1'and 3 and the outer end of
the main 15 being closed, the cooling-water
from the furnace flows under hydrostatic
pressure into the main 15, rising therefrom
through the pipes 14, filling and flooding the
pans, which may overflow into each other,
overflowing the margins of the pans into the
tubular supports 11, and being discharged by

‘the latter into the sewers 12. By reason of
the described relative arrangement of the

pans, their means of overflow, and the super-
posed upper section of the belt the latter vir-
tually floats on the surface of the water in the
pans, being in constant and complete con-

tact with said water, which, it should be ob-

served, constitutes a continuous stream flow-
ing 1n a direction transversely of the belt.

The belt and water flow having thus been
started up, the slag-discharge port of the fur-

‘nace is opened and the molten slag runs in a
“continuous stream down the runner 5, pour-

ing and distributing itself in a thin continu-

ous layer upon the upper surface of the float-
ing section of the belt, very much in the man-
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ner in which batter is péired upon 4 griddie.
The cooling effect of the water is instantly

transmitted through the thin belt to the thin 65

body of slag, and so great is this cooling effect

by reason of the large volume of cooling-wa-
ter passed in contact with the belt and the
large radiating-surface of the s]a,%1 that by the.

‘time a given quantity of slag

as traveled
from the discharging end of the runner to the
discharging end of the belt it has cooled suffi-
ciently to permit it to be safely received by
the car 24. During its travel upon the belt

and by reason of the rapid cooling to which it

1s subjected the sheet of slag automatically
breaks and splinters into comparatively
small fragments or cubes of sizes well adapt-
ed for 1ts use as ballast, while the rapid cool-
ing effect at the same time chills and reduces
the slag to the form of a dense glassy sub-
stance %aving a comparatively high specific
gravity and by virtue of this characteristic
also being well adapted for use as ballast.
~We have thus 1illustrated and described
with some particularity the best form of ap-
paratus which we have as yet devised for
carrying out our present invention; but it is
obvious that so far as the novel method of
chilling involved in the pouring of the slag in
the form of a thin sheet and the application
of a cooling agent thereto through a cold-con-
ductor and out of direct contact therewith is
concerned a large variety of means or agents
might he employed. The apparatus herein
shown and described for this purpose is not

t claimed in the present application, but is

made the subject-matter of a companion ap-

plication filed concurrently herewith, Se-
rial No. 171,408. ' '

We claim— |

1. The herein-described method of chilling

and solidifying blast-furnace cinder or slag
which consists in pouring it in the form of a

thin sheet upon a thin heat-conducting sur-
face, floating said heat-conducting surface

~upon a stream of constantly-flowing cooling-

water maintained out of contact with said
cinder or slag, and imparting“to said heat-
conducting surface containing said cinder or
slag a traveling movement on said stream of
cooling-water for a -period of time sufficient
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to enable said cinder or slag to chill and so-

hdify thereon, substantially as deseribed.

2. The herein-described method of chilling
blast-furnace slag which consists in pouring .

1t in-a thin sheet upon a thin heat-conduct-
ing surface and applying to the other side of
sald heat-conducting surface in intimate con-
tact therewith a rapidly and contimuously

I1t
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flowing stream of cooling-water, and main-

talning said cooling-water out of direct con-

tact with said slag, substantially as described.

- 3. The herein-described method of chilling
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blast<furnace slag which consists in pouring | of direct contact with said slag, substantia,l'ly
1t 1n a thin sheet upon a thin heat-conducting | as described. - . - _
surface, and simultaneously .applying to the | FRANK K. HOOVER.

~other side of said heat-conducting surface in | . - ARTHUR J. MASON.
5 intimate contact therewith & rapidly and | Witnesses: '
continuously flowing stream of cooling-wa-|{ - K. K. Scorr,

ter, and maintaining said cooling-water out | C. B. NiocoLts.
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