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. States,and residents of Chicago,in the county
of C‘eok and State of I]lmms ha,ve uwented
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UNITED STATES PATENT OFFICE,

'FRANK K. HOOVER AND ARTHUR J. MASON, OF CHICAGO, ILLINOIS.

ﬁPPAHﬁATUS FOH CHILLENG OENDER OR SLAG.

H 0. 810,864

Speelﬁee,tmn of Lettere Patent.

Pa‘tented Jan. 23, 1808,

| _-IB:ppheetlen filed A‘ugust 31, 1803, Sea‘la.l He. 1'?1',408.

To al 7 wlvom it may concern:

Be 1t known that we, Frankg K. HOOVER
and ARTHUR J. MASON, eltlzens of the United

certain new and useful Imprevements In Ap-
paratus for Chilling Cinder or Slag for Usein
‘onneetion with Bl&st Burnaees of which
the following 1s a spectfication. -
Our nwentmn relates to-a device for chill-
mg the cinder or slag discharged as waste
frmn ron-furnaces a,nd for rendermw the
same sultable for various wbsequent uses,
aueh as Tor railroad-ballast.
The cinder or slag dischar ﬁed from iron-
{furnaces and dlsposed of under the method
at present in vogue requires a long time for
cooling, and 1n the case of the methed of cool-
N by the direct application of streams of

(eld water there%framst the cinder or slag is

given a peculiar spongy 'character, which
pmd uces such a ratio between its volume and

specetlie 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

reason of the large amount of space of more

or less valuable land required for its. ﬁnel dls— |

position.

Our present Invention eentempla,tes an im-
provement in the means for treating and dis-
“posing ol this by-product of blast-furnaces

~which not only obviates the objections last
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referred to with reference to the transporta-
tion and final disposition of the material, but-
also produces therefrom a material exeellently_ |
adapted for use as ballast by reason of its in-
“creased density and specific gravity. |

Briefly described, the mechanism consti-
tutmn our Jmpwvunent consists of an Imper-

vious endless conveyer, preferably. in the

~form of a flexible steel belt maintained in

50

continuous motion and supported on the un-

der side of its upper section by a body of
cooling-water led into a series of pans form-

ng a continuous stream of transvers e]}*-mev—
ing water; upon which this upper scetion of

- the belt. ﬂmts and the cinder or slag is let

through the runner in the ordinary manner
and délivered onto the top surface of this up-

per section of the belt in much the manner

- that batter 1s poured upon a griddle to make
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batter-cakes.

The plate bemw exceedingly
thin,

the cinder at once Chll]S and forms a

dense classy substance varying in thickness
{rom one-quarter to one-half of an inch, while | 152

the carrying-section of the belt is made of
such length that the cinder will be sufficiently
chilled. durmg its travel thereon from the re-
ceiving to the discharging end, from which
latter 1t may be discharge dlreetly into rail-
way-cars, whence it may be’ transported to
ANy desired locality.

In order to eneb]e the invention to be more
clearly understood, we have illustrated such
an apparatus in the accompanying drewmrrs

Referring to the drawings, Kigure 1 1s
side elevation of the complete mechamem
showing at the discharging end thereof a rail-
way-car adapted to receive the discharge
from the belt.. Fig. 2 is a top plan view of
the mechanism shown in Fig. 1. Fig. 31is a

side elevational view, on an enlalged seele |

of the inner or receiving end of the belt and
its driving, supporting, and other codperat-
ing devices, parts being drawn 1n section; and
Kig. 4 15 & eress—seetlonal view, still fur ther
e % reed, on the line 4 4 of K Fl 3. Fig.

shows conneetlen et cooling eppa,ra,tus Wlth

| fumeee

In the drewmge 5 mdwates the lower or
discharging end of the usual trough or runner
threuu*h which the liquid slag 1s allowed to

Tun off from the dlseha,rfre-ports of the fur-

nace. Dlreetl beneath the overhanging end

car-
rying the inner end of an endless thin sheet-
metal belt 8, the opposite end of which 1s car-
ried by a snmlar pulley 9, similarly supported
at the outer or dleehargmtr end of the appara-
tus. Directly beneath the upper section of
this endless belt 1s disposed a trough, herein

shown as cenmstm% of a series of shallmx pans .
10, supported at t

1eir outer edges upon the
upper ends of a corresponding series of down-
wardly-divergent tubes or pipes 11, the lower
ends of which latter are tapped into a pair of

| sewer-pipes 12, Fig. 4, disposed longitudi-

nally of the belt and referably embedded
in the groundwork or foundation 13 of the
apparatus.
central points and at such points are respec-
tively tapped by short valve- controlled pipes
14! ledding upwardly from a large longitudi-

,nall} —e"{ten(hnﬂ water-inlet’ plpe or main 15,

the nner end of which comnunicates freel}

‘with the discharge of the cooling-water of the

furnace, while 1ts opposite end beyond the
series of pans served thereby may be perma-
nently elp sed or provided with a stop-cock
The connection of the opposite side

w0y
‘I

The pans 10 are deepest at their
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“of this runner is rotatably mounted on Suit-
“able standards 6 a large broad pulley 7,
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margins of the pans to their resp
porting-tubes 11 is such as to provide a direct

- overflow from said lateral margins of the

wn
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as most clearly illustrated in Fig. 4.
. Beneath the lower section of the belt are
rotatably mounted at suitably-spaced inter-

pans into the upper open ends of said tubes,

vals a series of supporting-rolls 16. These

rolls may be supported and journaled by any

suitable means, but preferably and conven-

lently are carried by brackets 17, mounted
on the tubular supports 11 at suitable points

proper height to support the belt.

he belt may be driven by any s_uita.blé or

- convenient mechanism, the present illustra-

‘tion showing

for this purpose an electrie mo-

.. tor, (indicated at 18,) the armature-shaft of

25

“which carries a
20 1
~1on 21 drives a gear 22, fast on one fa

- pulley 7. At the opposite end of

pinion 19, which through an
eed-reducing gear 20 and pin-

ce of the
_ the apparg-
tus and transversely thereof is a railroad-
track 23, so located with reference to the pul-

intermediate sp

ley 9 as to permit a railroad-car 24 to be

brought into a position favorable to directly
receiving the cooled cinder or slag discharged
from the belt, all as plainly indicated in Figs.

-1 and 2.
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5P : _
= - through the pipes 14, filling and

- overflowing the margins of the.
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The operation is as follows The_ meta,l belt
being driven in the diréction 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
ressure into the main 15, risin% therefrom

ooding the
each other,
ans mto the

pans, which may overflow into

tubular supports 11 and being

the latter into the sewers 12.” By reason of

the deseribed . relative arrangement of the

pans ,their means of overflow, and the super-
posed upper section of the belt the latter vir-

o tually floats on the surface of the water in the

pans, being in constant and complete contact
with said water, which, it should be observed,
constitutes a continuous stream flowing in a
direction transversely of the belt. The belt

- and water-flow having thus been started up,

the slag - discharge port of the furnace is

- opened, and the molten slag runs in a con-
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and distributing itself in a thin continuous
layer upon the upper surface of the floating
sectlon of the belt very much.in the manner
in which batter is qux:ed upon a griddle.
The cooling effect of the water is instantly

tinuous stream down the runner 5, pouring

~ <ransmitted through the thin belt to the thin

6¢c

oody of slag, and so great is this cooling effect
by reason of the large volume of cooling-wa-
ter passed 1n contact with the belt and the
large radiating-surface of the slag that by the
time a given quantity of slag has traveled

from the discharging end of the runner to the
65 discharging end of tie_ belt it has chilled suf-

1

ective sup-.

- the form of a dense

-l

FT-"

|

| ous endless belt on which the slag

ischarged by |

, - “adapted for use as ballast. -
~on the latter to sustain the rollers at the |

“cooling-water on which

810,864

ficiently to permit it to be safely received by

the car 24." During its travel upon the belt

and by reason of the rapid cooling or chﬂlili_g

“to which it is subjected the sheet of slag auto-
matically breaks and splinters into compara-

tively small fragments or cubes of sizes well

adapted for its use as ballast, while the chill-

mg effect at the same time reduces the slag to
glassy substance having -

2 comparatively high specific gravity and b
virtue of this characteristic als

- Theé novel method of chilling slag or cmder
hereingbove - disclosed, and: whic |

carried out by rheans of the apparatus herein

o being well .
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described and claimed, is not claimed in the -

present application, but is made th
matter of a companion a

1. In an apparatus for .chilling blast-fur-
nace slag, the combination with .an
ous endless belt on which: the slag i
to be poured and carried away, of means lo-
cated %eneath the upper carrying-section_ of
the belt adapted to support a running body

p‘lication g ﬁled (}011- .
"currently herewith, Serial No. 176,409. " - SO

o subject-

impervi-
is'adapted

90

of cooling - water contacting under hydro-
- static pressure with the under surface of said

upper belt-section, substantially asdescribed.
2. In an apparatus for chillin
nace slag, the combination with an impervi-

to be poured and carried away, of a series of
pans located directly beneath the upper gar-
rying-section of the belt; and means for con-
tinuously flooding said pans with a stream of
olir sald carrying-section
of the belt floats, substantiall as described.

- 3. In an apparatus for chi ling blast-fur-

nace slag, the combination with an 1mpervi-

ous endless belt on which the slag is adapted

to be poured and carried away, of a trough

consisting of a series of shallow pans located

directly beneath the upper carrying-section
of the belt, a water-inlet pipe having branches

tapping the bottoms of said pans, and water-

overtlow pipes

the opposite side margins

stantially as described.

4. In an apparatus

of said pans, sub-

which the slag is adapted to be oured, of a
trough consisting of a series of shallow parls
coextensive with the width of the. belt and
lying directly
section thereof, a water-inlet
beneath said series of pans and having
branches tapping the res
thereof, and water - overflo
communicating with the opposite side mar-

blast-fur- g 5

freely communicating with.

1s adapted .
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for Ghllli ng blast-fur-i 15
‘nace slag, the combination with an impervi- -
ous thin endless metal conveyer - belt on

120
beneath the upper carrying-
Ppipe disposed

ective bottoms
oW pipes freely.
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gins of the pans and supporting the latter,

substantially as described.

5. In an apparatus for'chjl]jng bl&_st;fu-r-
the combination with an impervi-

nace slag,

130 -



IO

20

25

30

ous thin endless metal conveyer-belt having
1ts recelving end located beneath a furnace-

810,864
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runner to receive the slag, of a trough con-
sisting of a continuous series of shallow pans
coextensive with the width of the belt and
lying directly beneath the upper carrying-
section thereof, a water-inlet pipe disposed
beneath and longitudinally of said series of
pans and having branches tapping the re-
spective bottoms thereof, and water-overflow
pipes ireely communicating with the oppo-
site side margins of the pans at aheight which

efiects aflooding of the pans and the floating |

of the belt on the water passed therethrough,
substantially as described.
6. -In an apparatus for chilling blast-fur-

nace slag, the combination with an 1mpervi-

ous endless conveyer-belt and means for sup-
porting and driving the same, of means for
pouring melted slag in a thin sheet onto the
recelving end of said belt, meansforreceiving
the discharge from the opposite end of said
belt, and means located beneath the upper
carrying-section of the beltadapted tospread
a running body of cooling - water into sup-
porting contact with substantially the entire
under surface of sald upper belt-section, sub-
stantially as described. .

7. In an apparatus for chilling blast-fur-
nace slag, the combination with an impervi-

+

~ous endless thin conveyer-belt and a pair of

large pulleys or drums supporting and driv-

ing the same at its opposite ends,‘. of means

for pouring liquid slag onto the upper sur-

face of said belt, a trough consisting of a se-
ries of shallow pans located directly beneath’

the upper section of said belt, means for
flooding said pans by a continuously-flowing

stream of cooling-water which contacts and

fioats said upper section of the belt, overflow-

pipes communicating with the side margins

of said pans, and means for suitably support-

ing the lower or return section of the belt,

substantially as desecribed.

8. In an apparatus for chilling blast-fur-
nace slag, the combination with the slag-run-
ner and the cooling -water apparatus of »
smelting-furnace, of means for cooling and
conveying away the slag comprising an im-

pervious traveling metal conveyer adapted
‘to receive and transport the slag, a water-re-
ceptacle arranged in juxtaposition to the.

conveyer and through which the cooling-
water may be circulated in contact with the
conveyer, and means for conveying the water
from the cooling-water apparatus of the fur-

| nace to said receptacle, as and for the pur--

pose set forth. _
FRANK K. HOOVER
ARTHUR J. MASON. .
- Witnesses: | |
- E. K. Scorr,

C. B. NICCOLLS.
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