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To all whom i may CONCErn.:
Be it known that I, Micnaen KiLLeexN, of

- Braddock, in the cou 11ty or Allegheny and
- State of Penmylmnm have invented a new

and useful Blast-IFurnace Casting Appara-

tus, of which the following is a 11111 clear,

.and exact description, reference belno had
to ‘the accompanying

drawings, 101 ming

 part of this specification, in which—

Figure 1 1s a plan view of apparatus

-wubtru(,ted i accordance with my invention

as applied for use with a blast furnace; Fig.

2 1s a longitudinal sectional side elevatlon
“of a p()rtlon of the apparatus on the line

' _thls invention Fig.

35

~ ing operation.
1s 1n the. fm'm of small elobules

ried off by

50

ti—1I1 of Ing.
. basin imnnng pfut of the mv entlon Ifig. 3
s a similar view taken on the line ITT—I11

- of Fig.

- "_'Wlth 1t5 skimmer :;md dam, the draim open-

e

o _CL:‘LSS shown 1 Patent No.
~ furnace casting apparatus,
40 on July’
. designed for use in haudlin o a1d controlling

| the -

cinder.
of 11 on, which adds to the cost of producing | is controlled and is directed into the different

1 and showing the qett]mo

1 and show g the skimming-trough

ing behind the dam, the Shunnnnﬂ barrier

_an{_l the cinder overflow opening leading
- h om the skimming-trough behmd the d.;un
- and skimming- bdlllel
- nal sectlon.:u
= IV—1IV o
overflow
~which are h)mtﬁd 101

F 1. 4 15 a longitudi-
side elemhml on the line
f I'1g. 1 showing the removable
gate and the supplemmh] clam,
the drain trough lud
ngy from belmul the dam 1 the %hunmmu—
Lmuuh Fig. 5 15 a detail sectional side ele-

Ltl()ll and ifig. 6 an end elevation showing
the cmdel ovelﬂow ma,te forming part oi
( 1s a top plan view, and
Kig. 8 1s a szde ele\ ation of the 1emov1b1e

-'~dam Whmh 1s located and 1s used 1 the
" S--lemmo dmm trouoh 111 connection with

b )

16 removable overflow oate.

This inv ention re elates to apparatus of the
608,143, for a blast
nmnted to me
~96th, 1898, which apparatus was

low of molten 111.[1(&,*'1%]9, 1SSUINE flom
the t‘lpplﬂﬁ’ hole or iron mnotch of blast

;;hlmfwes or 5111111&1 smelting Turnaces.

“In the operation of t‘lpplﬂﬂ blast furnaces,

'consldemble 0111(1 er flows from the 11011—
notch or tapping-h

10le together with the 1ron,
especially toward the latter end of the cast-
A large amount of the 11011
carried in
suspension in the cinder, wluc*h 15 skimmed
from the stream of molten iron and is car-
the cinder trough to the cinder
ladle cars or other place of dlSpOS&l for the
This results 1 a considerable waste

iron In the blast furnace. The 1ron in the
cinder also frequently burns holes through
the metal lining of the cinder ladle cars,
wusing wrecks “and serious delays 1n the
oper ation of handling the molten cinder and
mcreasing the cost of maintenance of such
cars.

The object of my 1nvention 1s to provide
an improved casting apparatus having means
whereby the molten materials are more
cffectually separated from each other in the
skimming-trough.

Another Object of my 1nvention 1s to pro-
vide means by which molten iron carried in
:-'-;ure;pension in the cinder skimmed from the
top of the flowing stream of molten 1ron 1
the skimming- trouoh 18 caused to collect 1n a
pool, which 1s afterward delivered in bulk
into the 1ron runner or dmmma trough
leading from above the chm in the skim-
ming et ough.

A further object of the invention 1s to
provide means for separating the iron from
the cinder i the pool of molten materials
remaining behind the dam in the skimming-
trough, and means for delivering each the
cinder to the cinder trough and the iron to
the non trough, leadimg uspe(,twelv to the
cinder and 1ron Ltdles, and into which Iadles
the separated materials finally flow.

In the drawings, 2 represents a blast fur-
nace provided with the usual iron notch or
tapping hole 3, and with the customary
cinder noteh or cinder tapping hole 4, which
1s located at a higher level m the hearth or
well of the furnace. The cinder which is
“flushed” or tapped from the furnace through
the cinder notch 4 1s Ied in the cinder runner
trough 5 to the cinder ladle cars used in con-
nection with modern furnaces, or, 1 cases
where such devices are employed to the
cinder - garden or cinder 01‘311111‘11.1110‘ pit.
The 1rvon flowing from the furnace durmcr
the casting 0peratlon 1s handled or convey ed
n a System of runners or troughs, which are
preferably formed of cast methl made 1n
sections of convenient length, to 2 series of
branch runners or thUUhS lefldlno' each to
an iron ladle car, in Whldl cars the metal is
removed in bulk and in a molten state from
the blast furnace, or to a pig bed, in cases
where the metal 1s cast into pigs 1n the cast
house of the furnace. The troughs are pro-
vided with suitable shutters or removable

cates, by which the stream of molten metal
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branch trouo*hs 1in the usual manner.

trough system 1s provided with an improved .

sklmmmcr-trough 6, one end of which 1s con-

nected by the trmwh 7 with the iron notch
or tappmﬂ hole 3 in the furnace 2, and which

is connected by its other end with the main
iron trough or runner 8, 1n which the molten

iron is caused to flow into the branch runners |

leading to the several ladle cars, or to the
equivalent pig beds.

The skimming-trough 6 1s provided with
dam 9, which is preferably formed integral
therew1th and with a removable sklmmmo
barrier 10 which is adjustably held 1n the
slots or recesses 10* located 1n the opposite
sides of the skimming-trough 6. The skim-
ming trough 6 1s also prT ovided with a drain-
Ing opemnﬂ* 11* at a point above the dam,
preferably i one of the side walls of the
trough 6, as 1s shown, in which case, the
opening is closed by means of the shutter or
removable gate 12, which consists of a verti-
cally removable plate or metal block fitting
within the transverse grooves 12% 1n the
trough, and operatively connected with the
'hand lever 13. A second skimming-barrier
14: 18 placed in the lelmlmnﬂ-trouﬂh 6, being
located below the first 81{111’1].’1’11110 Tarrier 10
and above the dam 9 and pro]ectmg down-
wardly into the stream of molten iron. This
skimming-barrier also 1s removably secured
in the thlth 6, the lugs 6* projecting up-
wardly on the sides of the trough 6, and en-
gagme with the lugs 14* on the barrier 14,
to hold 1t and prevent 1ts being overturned
by a rush of metal in the Shlmmuw trough.
The draming opening 11* in the 81{11111111110—
trough 6 1s provided with a branch trouoh
18, which extends to a point above one of
the iron ladle cars, or 1s connected with the
drains into the main iron runmner or trough
8 at a suitable point 1n its length, below the
dam 9. The skimming trouﬂh is also pro-

~ vided at a point behind the Sl{lmmmﬂ -barrier

49

o0

00

60

10 with a shallow branch trough 16 which
serves to carry ofl the cinder backed up in
the skimming-trough by the skimming-bar-
rier 10 dulmo the casting operation. The
trough 162 leads from the skimming-trough
to the cinder ladle car, or other pomt of dis-
posal for the molten ‘cinder. The shallow
trough 16, which is made of a depth equal to
or Shahtly less than the distance the skim-
ming-barrier 10 projects downwardly into
the muoh 6, 1s provided at a point in its
length with a deeper trough, forming the

‘settling basin 17, the eontlnuat? on 162 of the

cmder runner or trough being made shallow
in the same manner as the tmf.ﬂt}h 16. The
settling basin 17 1s provided with a draining
trough 19, which connects with and drains
the sett 11110 basin Into the draining-trough
18. The dr alning-trough 18 also is pI’OVlded
with a removable dam 20, and, at a point
above this dam, the trough 18 is provided

[ :
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with a draining-trough 21, which connects
with and empties the trough 18 into the
cinder trough 16% The draining-trough 21
18 prowded “with a removable overflow oate
22, which 15 shown 1n detail 1n Figs. 5 and 6,
this trou igh serving to raise the level of the

molten materials behmd the dam 20 while 1n
The trough 18 is also provided with

place. ‘ : ! '
a removable skimmer barrier 23, which 1s

constructed to sklm the cinder ﬂoatmg on

top ot the 1ron 111 the trough 18 and divert

it 1nto the trough 21 over the overflow gate
22, the iron contmumw over the dam 20 and
down the trough 18. The draining-trough
19 for the setthng basin 1s also pxowded with

a gate or shutter 24 by which the branch

0peninﬂ i the trough 17 to the draining-
trough 19 is closed until such times as it is
desired to empty the settling basin. -
in the operation of my 1mproved appa-
atus, the tapping hole 3 of the blast furnace
is opened in the usunal manner. The irowr

then flows from the furnace and down the

trough 7 into the skimming-trough 6, and
after bacnnm up and fmmmo a pool behind
the dam 9, flows over the dam 9, and thence
aownwar dl} through the main 1]:_'011 trough
$ into the several branch troughs which de-
liver the molten iron to the ladle cars. The
skimming-barrier 10 projects downwardly
into the &Llnmunﬂ-tl ough 6, the bottom edge

of the skimming b*’ullel bemﬂ’ at or about
the level of the top of the dam 9. The cin-

der flowing from the blast furnace with the

1ron, on {mu}unt of belnﬂ lighter, will float
on top of the molten iron, and on reachmg
the Darrier 10 will be backed up in the
troughny behind the barrier. The heavier
hmlten 1ron flows below the sheet of lighter

molten cinder, under the barrier and up over'

the dam, and ‘then downwardly through the
main ouﬂ h 8. The cinder backed up in
the tv out)h 6 by the skimming-barrier 1s car-
ried off sidewise by the shallow cinder trough
16, this trough being of a depth about equal

to the distance the skimming-barrier pro-

It will
hat all these troughs slope

1rnace and from each other

jects downwardly into the trough.
be understood t.
away from the
sutiiciently to cau
in them. During the casting operation, par-
ticularly toward “the latter end of this oper-
ation, there 1s considerable iron mixed with
the cinder in the form of olobules, which is
known as buckshot, and this buckshot 1s car-
ried down the einder trough 16 by the cinder
flowing 1n this trough. The heavier molten
1ITon w 1l settle out of the molten cinder if
given sufficient time, and for this purpose
the settling basm 17 1s provided, which 1s
{:,01131demblv deeper than the trough 16, and
which forms a pool of cinder and iron in
this portion of the cinder runner, and gives
the iron sufficient time to separate out of
the cinder and settle to the bottom of the

se the metal to readily flow
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' Settling basin.
cinder continues on down the cinder trough
162 to the cinder ladle cars.

012,688

_ At times con-
siderable cinder having iron in the form of
buckshot mixed with 1t is carried 1n under

the skimming-barrier, and, in order to pre-

 vent this cinder being carried over the dam
~and down the main iron trough 8. 1 pro-
 vide a second skimming-barrier 14, which

“is placed at a point in the skimming-trough
between the dam and the first skimming-bar-

rier, and preferably projects downwardly

Dbelow the level of the top of the stream of

molten iron. After the casting operation

s has been completed, there is a considerable
pool of molten iron remaining in this trough

behind the dam 9. The gate 12 in the drain-

 ing opening 11°* is then raised and the pool

20

of molten material is allowed to drain from
the trongh 6 and downwardly through the

trough 18, which leads to the iron ladle cars.

The settling basin 17 is then drained by

yaising the eate 24 and allowing the iron
2 g 2

25

‘gseparated out of the cinder together with
‘the small amount of cinder floating on top

of this iron, to flow downwardly through

“the trough 19 into the trough 18. The re-

© movable dam 20 and overflow gate 22 have

been previously placed in position n the
trough 18. The molten materials flowing

‘down the trough 18 are then separated, the

skimmer 23 stopping the progress of the
cinder down the trough 18 and causing it to

 be diverted over the overflow gate 22 and

down the branch draining trough 21 into the

~ cinder trough 162, in which it 1s finally de-

Jivered to the cinder ladle cars.

The 1ron

~in the molten materials passing down the

§ 40

draining-trough 18, both from the skim-

lnillg;-tro_l_igli..lfi and from the settling basin

17, passes in under the skimmer 23 and over

45

the removable dam 20 and thence down-

‘wardly into the iron ladle cars or other
“place of disposal. After this operation has
‘been completed, the system of troughs is
carefully luted with clay wash or other

- refractory materials so as to prevent the
~ molten materials from sticking to the trough
* in the usual manner, this operation being

50 periormed.
- The advantages of iy 1nvention are many,
and wilk be appreciated by those skilled 1n

performed after each casting operation.

the art. By providing the settling basin 1n

the cinder runner or‘trough, a large amount

55

~1s recovered.
“the settling

of iron which heretofore has been delivered

into the cinder ladle cars and has been lost
The molten iron collected 1n
basin 1s afterwards skimmed

~and delivered into the main 1ron runner or

60

to the iron ladle cars, while the cinder 1s

- separated and delivered to the cinder ladle
"~ cars. By the use of the second skimmng-

barrier in. the skimming-trough 6, the iron

~is separated from the cinder, and the passage

of cinder down the main runner is pre- | prising a main trough

‘The larger portion of the | vented. DBy the

3

\ arrangement of troughs as
shown in the drawings, I am enabled to

drain the skimming-trough and to separate

the materials drained from this trough and

cause the cinder to flow into the proper
channel and the iron into its proper chan-
nel. The settling basin 17 13 ewmptied 1m
such manner that the cinder 1s separated
from the iron and each 1s directed into 1ts
proper channel. The draining-trough 18
leading from the skimming-trough 6 1s also
arranged with a skimming-barrier and a
drain opening, by which the materials ave
separated and the einder caused to flow 1nto
the branch trough 21, from which 1t flows
into the cinder runner 16 while the ron 1s
continued on its way to the iron ladle cars
or plg beds.

Modifications in the construection and av-
rangement of the parts may be made with-
out departing from my mvention.

T clain - |

1. A blast furnace skimming-trough hav-
inge a skimming-barrier and a dam below
the barrier and projecting upwardly above
that portion of the trough bottom which 1s
beneath the Dbarvier, said trough having
above the dam a draining opening for the
metal backed up by the dam, and a second
skimming-barrier 1n the trough below the

frst barrier and above the dam; substan-

tially as described. ,

9. A metal skimming trough having =
skimming-barrier and a damn below the bay-
rier, said trongh having a draining opening
in its side at a point between the dam and
the barrier and a second skinmming-barrer
in the trough below the first barrier and
above the dam: substantially zs deseribed.

5. In blast furnace casting apparatus, a
trough system leading from the fuinace hav-
ing a skimming-trough with a dam, and a
skimming barrier, a cinder trougch for drain-
ing cinder from behind the skimining-bar-
rier during the casting operation, and a
draining-trough for draining the skimming-
trough behind the dam after the casting
operation, said cinder trough having a set-
tline basin therein; substantially as de-
scribed. o

4. In blast furnace casting apparatus, @
trough system leading from the furnace hav-
ing a skimming-trough with a dam and a
skimming barrier, a cinder trough for drain-
ing cinder from behind the skimming bar-
rier during the casting operation, and a
draining-trough for draining the skimmng-
trough behind the dam after the casting
operation, said cinder trough having a set-
tling basin therein and having means for
draining the settling basinj substantially as
described. -

5. In blast furnace casting apparatus, a
trough system leading from the furnace com-
for iron having a
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dam, a skimming-barrier above the dam, a
draining - trough leading from the main
trough above the dam, a cinder overflow
trough leading from above the skimming-
barrier, a branch trough connecting and
draimming from the cinder overflow trough

into the draining - trough, and a second
branch trough connecting and draining from

the draining-trough into the cinder overflow
trough ; substantially as described.

6. In blast furnace casting apparatus, a
trough system leading from the furnace hav-
ing a skimming-trough with a dam and a
skimming-barrier, a cinder trough for drain-

g cinder from behind the skimming-bar-

rier during the casting operation, and a drain
trough for emptying the skimming-trough
behind the dam after the casting operation,
a dam 1 the draining-trough for the skim-
ming-trough, a skimmer above said dam, a
branch trough leading from the draining-
trough above the skimmer and dam, and a
removable overflow gate 1 the branch trough
leading from the draining-trough; substan-
tially as described.

(. In blast furnace casting apparatus, a
skimming-trough having means for separat-
ing cinder from the iron flowing in said
trough and having a cinder overflow trough
ieading therefrom, said overflow trough hav-

g a deeper portion forming a settling basin

therein; substantially as desceibed.

3. In blast furnace casting apparatus, a
skimming-trough having a cinder overflow
trough leading therefrom, said overflow
(rough having a deeper portion forming a
settling basim therein, and a drain outlet in
the side of the settling basin for emptying
the basin; substantially as described.

9. In blast furnace:casting apparatus, a

skimming-trough having a cinder overflow |

D12 688

trough leading therefrom, said overflow
trough having a deeper portion forming a

settling basin therein, a drain outlet in the

side of the settling basin for emptying the
basin, and a removable gate arranged to
close the drain outlet in the settling basin:

substantially as desecribed.

10. In blast furnace casting apparatus, a
trough system leading from the furnace,
comprising a trough for molten iron, means
for separating molten cinder from the iron
therem, a cinder trough leading from the
iron trough into which the skimmed cinder
is diverted, and means in the cinder trough
arranged to separate the skimmed cinder
from any iron contained therein; substan-
tially as described. -

11. A blast furnace skimming-trough hav-
mg a drain outlet, and having a skimming

barrier located on opposite sides of said out-

let; substantially as described. _

12. A blast furnace skimming-trough hav-
ing a dam, a drain opening above the dam,
and a skimming barrier located above and
below the drain opening; substantially as
clescribed. | o

18. A blast furnace casting apparatus, a
trough system leading from the furnace, and
comprising a skimming trough, means for
separating molten cinder from the iron there-
in, separate conducting channels for the
separated iron and cinder, and means 1n each
of said channels for effecting a further sepa-
ration of the iron and cinder; substantially
as described. _ -

In testimony whereof, I have hereunto set,

my hand. |
_ MICHAEL KILLEEN.
Witnesses: _ -
. I&. F. Gray,

Fraxk A. Powrr.
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