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UNITED STATES PATENT OFFICE.

EUGENE B. CLARK, OF CMICAGO, ILLINOIS.

. SLAG-GRANULATING APPARATUS,

No. 824,340,

o Spéciﬁcatiﬁn of :Ié.ette_rs Patent.

&ppliﬁation filed Scptember 5, 1806, Serial No. 27;7,0,59. |

To all whom it meay concerm:

Be it known that I, EvcENE B. CLARK, a.

 citizen of the United States, residing at Chi-

- 1.0
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20

cago, in the county of Cook, State of lllinois,
have invented certain new and useful lm-
provements in Slag-Granulating Apparatus,

of which the following is & full and complete

specification, reference being had to the ac-
companying drawings. -~ .,
- My invention relates to an apparatus for
the granulating of slag for commercial pur-
poses; and its object is to provide a new and
improved apparatus for that purpose. =~

n the granulating of molten slag or cinder

from blast-furnaces and other sources it is

essential that the stream of water and cinders

should drop into a tank containing water.

Ticient

If the tank doesnot contain water in su

quantity, the cinder will be fluffy and porous,

which makes it unavailable for most of the

purposesforwhich itisused. Now if thiscin-

der is excavated from a tank containing wa-
ter after it has been granulated and without

the water having been drawn off from the

tank the large amount of water which is nec-
essarily taken out with the cinder and loaded
into the car becomes objectionable because
it allows too much granulated cinder to es-
cape from the car around upon the tracks.
In the winter it is espeeiaily orl))jectionable for

“another reason, because .the car-load of wet

35
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. ‘of the water.

50

cinder is apt to freeze solid, making it exceed-
ingly difficult to unload. Icicles form from

the bottom of-the car to the ground, which
freeze the running-gear of the car solid with

ice and even freeze the car solid to the
sround. Besides, after the removal of the

cinder in such apparatus. a considerable por-
tion remains in tI})le water remaining in the
tank, and if the water is then drawn out
more ‘or less cinder will flow out with 1tinto
the sewers. On the other hand, when 1t 1s
attempted to draw the water off from the
tank before the granulated -cinder 1s re-
moved devices which have been used to pre-
vent the running off of the granulated cinder
with the water would prevent the running oft
For instance, screens have
been used, but they have been unsuccesstul.
As the specific gravity of granulated cinder

- varies with the character of the slag, some be-

ing lighter than water and some heavier and

~ some of about the same specific gravity, the

55

openings of the screen clog with the cinder and
prevent the outflow of the water. The prin-

\

]

‘portion thereo
18 being filled. |
Other objects of my inverition are to im--

| eipal di)j ect of my invention is to provide an

ratented June 26, 1906. :

pparatus Which willlovercome these difficul~

t1es.

3
-

and economically used, one

may be rapidl
being emptied while the other

prove slag-granulating apparatus in sundry

“details hereinafter pointed out.

T accomplish these objects by means of the
apparatus hereinafter described. '

Another objeét of my invention is t0 con-
struct a slag-granulating apparatus which

607

~ What I claim as new will be pointed out in -

the claims. -

In the d];‘a,vsg#:i]:lgs.,,'_Figl_ll;e 1is a top or PI&H o

view. Fig.21s avertical section on line 2 2 of
Fig. 1. Fig. 3 is ahorizontal section on line 3
3 of Fig. 2. Fig. 4is a vertical cross-section
on line 4 4 of Fig. 1.

Fig. 5 is an enlarged de-
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tail, being a partial vertical section showing

the filter-bed and water-channels at one side

of the bed. Fig. 6 is an enlarged detail, be-

ing a view of one of the gates by which the
troughs for conveying the slag are opened
and closed. = Fig.71is anenlarged detail, being
a section on line 7 7 of Iig. 6. -

80

Referring to the drawings, 8 indicates a

tank which is generally rectangular in shape,
the walls of which are built, preferably, of ce-
ment or concrete or some similar material
and which is divided by partition 9 into two
compartments 10 and 11. '

12 13 indicate chutes or

to the tank. . '
14 15 -indicate
suitable source of water-supply (not shown)

and open into the troughs or chutes 12 13.
- 16 17 indicate chambers of the same height

pipés which lead to any

85

troughs which lead
from a blast-furnace (not shown) to the com-
partments 10 and 11, respectively, and down
which the molten slag passes from thefurnace

9o

95

as the compartments 10 and 11, which are

located at the forward end of the tank.
18 indicates a passage or channel formed

1 at the bottom of the side walls of the tank 8

ICO

and at the bottom of the partition 9, which -

surrounds the compartment 10 upon three

sides and opens at one end intp the cham-
- | © - . IOE

ber 16.

10 indicates passages at the bottom of the

compartment 10, opening therefrom into the -

passage 138..

0 indicates a

passage or channel formed
in the side and rear walls of the tank at the 110
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- road-rails 30 upon them above the filter-bed

35

A0

- 10 and 11 of the tank 8.

& 884,840

bottom théreof, which surrounds the cham-

ber 11 upon three sides and opens at its for-

ward end into the passage 17. )

21 indicates passages which open from the
bottom of the compartment 11 into the pas-
sage 20. | .

22 indicates a chamber located in front of
the tank 8, and 23 indicates a discharge-
pipe by means of which the chamber 22 1s
discharged. - -

24 indicates. pipes opening at various
heights above the bottom into the chambers
16 and 17 and controlled by valves 25.
Jower row of the pipes 24 open into the

‘chamber 16 at a height somewhat above the

top of the passages 18 and 20 and above the
top of the filter-bed, heremafter described.
26 indicates gates which are adapted to
open or close the chutes or troughs 12 and
13, so. that either one may be opened for the
flow of molten slag from a blast-furnace or

other source to the tank 8. Any well-known
and approved form of gate or stoppage de-

T

vice may be used. | : o .
27 indicates a filter-bed which is prefer-
ably formed of broken stone with the F&rgest
stones at the bottom, the stones decreasing
in size toward the top, where the stones ot
the smallest size are placed. .

28 1ndicates cross-bars which are supported
upon beams 29, which run longitudinally of

the tank and which support sections of rail-

27. 'The filter-bed and rails are of such
height that the top of the rails 30 1s a short
distance below the opening of the lowest row
of pipes 24 into the chamber 16, whereby a
minimum height of water a short distance
above the top of the filter-bed and rails will
be constantly maintained in the chambers

31 indicates a traveling crane provided

- with a grab-bucket 32 of any haipgroved form
G

50
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‘or description by means of w the granu-
lated cinder may be removed from the tank
and which being of any well-known form or

description and Torming no part of my pres-

ent inventicn 1s indicated only diagram-
matically in the drawings and needs, I be-
lieve, no further description. _ -

The operation of the above-described de-
vices 1s as follows: One or both of the cham-
bers 10 11 is partly filled with water to such

height as may be desired, determined by~

opening one or the other of the rows of pipes

24 above the lowest row.. 1t will be obvious

that the water by means of the passages 18

60
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19 20 21 will be maintained in the chambers
16 17 at the same height as in the compart-

ments 10 11. The molten slag 1s thereupon

- allowed to flow down one of the chutes——
say chute 12—where it meets with a stream

of water flowing into it from the pipe 14,
which (f&rtially: granulates the slag. The
mingled water and slag fall together 1nto the

The

- |

|

water in the _'compartmem:- 1(‘);_ where the
oranulation is completed. As the slag con-

| tinues to flow the granulated slag will settle

in the compartment and form a bed above
the filter-bed and above the rails 30. Owing
to the position of the lowest row of pipes 24

| being above the tops of the rails 30 this will
| cause a constant bed of moist granulated

slag to be formed above the stone filter-bed.
The water in the chamber 10 will be kept at
a constant level as 1t filters down through
the layer of slag and through the filter-bed
27 and passing out through the passage 18
into the chamber 16 is discharged through
the pipes 24 into the chamber 22, and thence
out through the discharge-pipe 23. The

70
15

80

chamber 22 is open at the top and of such

size that the water passing into it may be
examined to see that no granulated slag is
passing off with the water. = When the comi-

| partment 10 is sufficiently filled with the

oranulated slag, the lowest row ol pipes 24
is opened and the water filtering through
the constantly-preserved bed of moist gran-
ulated slag above the rails and through the

35 "

Qo0

filter-bed, so that it carriés mo granulated

slag with it, is lowered. to the level of the

lowest row of pipés. Thereupon the gate 26,
controlling the chute 12, is closed, the gate
controlling chute 13 is opened, and the proc-

ess is repeated in the compartment 11.

While the granulating is taking place 1n the

compartment 11, the granulated slag in ' com-

artment 10 is removed by means of grab-
ucket 32, the rails 30 preventing the grab-
bucket from disturbing the filter-bed 27.
While compartment 10 is being emptied,
compartment 11 is being filled. %Vhen com-

partment 11 is filled with granulated slag, the

chute leading into it is closed and the oper-

ation of granulating repeated 1m compart-

ment 10.. ‘ ﬁ . '
Instead of filling one of the compartments

with water to a level which will be sufficient.

for the entire granulating operation 1t is ob-
vious that one of the lower rows of discharge-
pipes may be opened and water filled into the
compartment up to that level and that as the

95

100

10§

110

granulation continues that row may be closed

and the next one above it opened, and so on
till the compartment is filled. I have shown
my apparatus in the drawings as divided
transversely by a partition separating 1t into

two compartments. It will be obvious, how--
ever, that the partition might be otherwise

arranged without departing from the spirit of

~my invention in this respect, and I therefore

do not limit myself to a partition so located.
- By means oiy this apparatus and operation
I am enabled. to prevent the granulated slag
from flowing off with the water discharge
from the compartments,- which not onlg
causes a loss of the granulated slag, but whic
is objecticnable, as allowing slag to flow mnto

‘the sewers with the discharged water. 1also

115
120
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by arranging
24 above the tops of the rails 30, as has been
said, provide that the water can never be
drawn off to a point where the rails will not
be submerged. This materially assists 1n
the proper filtration of the water through the
granulated sla%, which, as has been said,
forms the top layer of the filter-bed, for if
the granulated slag is allowed to become al-
ternately dry and wet, as would bé the case
if the water were allowed torunentirely away,
it has been found that the granulated slag
has a tendency to form a solid mass, through
which the water will not filter, whereas the
likelihood of this condition occurring 1s
greatly lessened or entirely done away with
the granulated-slag layer at the bottom 1s
kept constantly wet by being constantly sub-
merged. |

What I claim as new, and desire to secure
by Letters Patent, 1s—

1. In a slag-granulating apparatus, the
combination with a tank, and means for feed-
ing mixed slag and water thereto, of means
for regulating the height of water in said tank
during the granulating operation, a filter-bed
in said tank, means for preventing the water
in said tank from falling below a minimum
fixed level above sald filter-bed, and means
for discharging the water in said tank down
to said level through said filter-bed, substan-
tially as described. |

2. In a slag-granulating apparatus, the

combination with a tank and means for feed-
ing mixed slag and water thereto, of a cham-

the lower row of discharge-pipes |

ber adjacent to said tank, a filter-bed in the
bottom of said tank, passages connecting the
lower part of said tank with the lower part of
said chamber, and discharge-pipes opening
out of said chamber at different heights, the
lowest of said discharge-pipes being above
the top of said filter-bed.

3. In a slag- ranulating apparatus, the

combination with atank, and means for feed-
ing mixed slag and water thereto, of a cham-
ber adjacent to said tank and of substan-
tially the same height therewith, connections
between said tank and said chamber, a filter-
bed in the bottom of said tank, and discharge-
pipes from said chamber at different heights,
the lowest of such discharge-pipes being lo-
cated a short distance above the top of the fil-

ter-bed, substantially as described.

4. In a slag-granulating apparatus, the
combination with a tank, and means for feed-
ing mixed slag and water thereto, of a cham-
ber adjacent to said tank and of substan-
tially the same height therewith, connections
between said tank and said chamber, a filter-
bed in the bottom of said tank, discharge-
pipes from said chamber at different heights
the lowest of such discharge-pipes being lo-
cated a short distance above the top of the fil-
ter-bed, and an external chamber into which

said pipes discharge, substantially as de-
scribed. | |
EUGENE B. CLARK.
Witnesses:

JoHN R. EMERSON,
PETER GORMAN.
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