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To all whom it may concern:

Beitknownthatl, LUucius DAY COPELAND,
a citizen of the United States, and a resident
of T.os Angeles, in the county of Los Angeles

¢ and State of California, have invented a new

and Improved Steam-Generator, of whieh the

following is a full, clear, and exact deserip-
tion. - | |

The object of the invention is to provide

10 certain new and useful improvements in ap-

paratus for generating steam by bringing wa-
terin contact with molten or hot furnace-slag.

The invention consists of novel features

and parts and combinations of thé same, as
15 will be fully described hereinafter and then
pointed out in the claims. -

A practical embodiment of the invention
isrepresented in theaccompanying drawings,
forming a part of this specification, in which

2o similarcharacters of reference indicate corre-
sponding parts in all the views.

Figure 11is a side elevation of
apparatus, the feed-valve being shown in sec-
tion; and IKig. 2 is a reduced transverse sec-

235 tion of the same as applied. |

The improved apparatus consists, essen-
tially, of a generator A, provided on its top
with a feed-valve B for periodically introdue-
ing the molten or hot slag from the furnace

30 to the interior of the generator A, the feed-
valve directing the molten slag into a ladle
C, having trunnions C’ journaled in the sides
of the generator A, one of the trunnions be-
ing provided at its outer end with a suitable

35 handle C?, adapted to be taken hold of by the

operator for turning the ladle so as to pour
the molten slag through the spout C° thereof
into a chute D, extending downwardly from

one side of the generator A, as plainly indi-

so cated in Fig. 2. The upperend of the chute
D is connected with a nozzle E, into which
opens the discharge-pipe E' of a circulating-

pump F, having itssuction-pipe F? connected

with the lower end of a separating-chamber

45 &, connected at the upper end by a slide-
valve H with thelower end of the generator A.

It is evident that when the molten slag is
poured out of the ladle C into the chute D
and a stream of water is forced by the circu-

so lating-pump F through the pipe I and noz-
7le E down onto the stream of molten slag

the 1m provéd.

| then the water is heated by coming in con-

tact with the molten slag, and consequently

steam is generated within the generator A.
‘The.action of the water on the molten slag 55

not only forces the slag down the chute D,
but it also divides and hardens it to granu-

lar form, the divided slag and water passing

onto a deflecting and wear plate I, arranged
within the generator A, asisplainlyindicated 60
in Fig. 2. The generator A may be lined at

‘the inside with removable plates to protect
‘the shell of the casing, and the said plates can -

be readily removed and replaced by new ones
when worn out. When the valve H is open, 65

the granular slag and the water pass down
into the separating-chamber G, which is pro-
vided with a drop-bottom G, supporting a
perforated false bottom G*, on which accumu-
lates the granularslag.
of the circulating-pump I opensinto the cham-

1 ber G below the said false bottom ¢, so that
-the water is withdrawn from the separating-
chamber by the feed-pump and retarned to
‘the chute D to be again forced infto contact 75
‘with the molten slag in the manner above de-
‘seribed. The granular slag accumulating on

The suction-pipe I? 70

the false bottom G2 is removed from time to

‘time by opening the drop-bottom G’ and re-
‘moving theslag from thefalse bottom G° This 8o
‘isusuallydoneatthe time the valve H isclosed.
‘The steam generated in the generator A 1s car-

ried by a pipeJ toaboiler, receiver,or other re-

ceptacle KX to be absorbed by water contained

therein to raise the temperature thereof and 85

generate steam, which is carried to engines

or other machinery for use asa motive agent.
It is understood that only a portion of the
water forced by the circulating-pump F into
the -generator A is changed into steam car- go

ried by the pipe J, and in order to make up
“for the water thus lost a small feed-pump L is

provided, havingitssuction-pipe L’ connected

‘with a suitable source of water-supply N.

The discharge-pipe 1* of the pump L opens g5
into the generator A, preferably under the
chute D, so that the water is heated while

| passing from the generator A and chamber

G to the feed-pump F. The pipe J, previ-
ously mentioned, is provided with a suitable 100
check-valve J', and the pipes I’ and L' are
provided with suitable valves for closing the




pipes whenever it is desired to do so.
valved branch pipe 1.2 connects the pipe LS
with the pipe IV to permit of pumping the
water from the chamber G back into the wa-
ter-supply N by the pump F whenever it is
desired to do so.. Itis understood that when

 the apparatus is in use the valve B is only

- slag,
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| ‘eontact with water

opened while filling the ladle C with molten
and after this has been done the valve I3
is closed, and then the ladle C is turned by
the operator turning the handle C?¢ in the
proper direction to cause the ladle to dis-
charge the molten slag in a thin stream into
the chute D. It isunderstood that the valve
H is closed during the time the feed-valve B
18 open to fill the ladle C.

From the foregoing it is evident that the
molten slag heretofore thrown away and
wasted 18 utilized to generate steam in the
manner described, it being expressly under-
stood that the water coming in contact with
the molten slag is readily changed into steam
by the heat emanating from the molten slag.

From the foregoing description of my im-
proved apparatus and its method of operation
it will be observed that by feeding the molten
slag into the generator-casing and in direct
eontained therein the
heat contained in the slag is quicklv absorbed
by the water in the generator, owing to the
granulation of the slag, which insures the di-

- rect contact of water with the surfaces of the
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divided slag, and by this method of operation
the heat of the slagisnot only quickly extract-
ed, but the molten slag is transformed into a

condition in which it may be-readily handled
and used. .

I do not limit myself to the peculiar man-
ner of using the slag as deseribed, as it may
he diﬁ’erenbly utilized to accom plish the same
object. For instance, the molten or hot slag
may be poured into a bath of water confined

in a closed vessel.

Having thus described my invention, I
claim as new and deslre to secure by Letter‘s
Patent—

1. An apparatus for utilizing molten sla,g

forgenerating steam, comprising a closed gén-
erator having a slag-feed device, a slag-re-
ceiving receptacle in the said generator and
.ftda,pted to receive the molten slag from the
said feed device, means for emptying theslag
from the recelvlnﬂ-reeeptaele after the feed
device is closed, and means for forcing water
in contact with the slag as the latter is dis-
charged from the sald receiving-receptacle, as
Set fm th. -
2. An apparatus for utilizing molten slag
for generating steam ,comprising a closed gen-
erator, a wa,ter-supply for the same, a teed
devwe for the molien slag, a sla,ﬂ'-lecewuw
receptacle in the said generator, means for
emptying the Iecewuw-reeeptacle of its con-
tents, and means for dividing the molter slag
as it is discharged from the smd receiving-re-
ceptacle, as set forth. -

3. An apparatus for ubllumg molten slag

|

711,289

erator, means for pouring the molten slafr in
the generator, a circulating-pump haviug 1ts
discharge-pipe connected with the said gen-
erator, for discharging water in the generator

to meet the running or flowing stream of

molten slag, and a separating-chamber in
communication with the said generator for
receiving the slag and water, the said sepa-
rating-chamber being connected with the sue-
tion-pipe of the said mrculatmg -pump, as set
forth |

4. An apparatus for utilizing molten slag
for n‘en erating steam, comprising a closed gen-
erator a ladle within the said generator for
reeeiving and pouring the molten slag, and
means for forcing a stream of water into the
stream of molten Sla,t, poured by the said
ladle, as set forth.

5. An apparatus for llElllZlD“‘ molten slag
for generating steam, comprising a closed gen-
emtor, a ladle within the said generator,
means for turning the said ladle from the out-
side of the generator, a chute within the gen-
erator and into which the molten slag is
poured from the said ladle, and means for di-
recting a stream of water onto the said chute,
as set forth.

6. An apparatus for utilizing molten slag
forgenerating steam: eompmsmwaclosed oen-
erator, &4 sepmfa,tmﬂ'-chamber having a valved
connection with the said generator, a ladle
mounted to turn within the said generator,
means for turning the ladle from the outside

| of the generator, a chute within the gener-

ator and ananged to receive the molten slag
from the ladle, and a circulating-pump hav-
ing a dlscharwe -pipe for discharging the wa-
ter onto the Sa1d chute, the suction-pipe of
the said eirculdtinmpump being connected

A | forgenerating steam compmsmw aclosed geii:
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with the bottom of the said sepamtmmcham- :

ber, as set forth. |

7. An apparatus for ublllzmﬂ' molten slag
for generating steam, comprising a closed gen-
erator, & separatmmehamber having a valved
connection with the said -generator, a ladle
mounted to turn within the said generator,
means for turning the ladle from the outside
of the generator, a chute within the gener-
ator and arranged to receive the molten slag
from the ladle, a circulating-pump having a
discharge-pipe ' for discharging the water 011130
the said chute, the suction- -pipe of the said
clrculabmg -pump being connected with the
bottom of the said Sepcua,bmn'-(,hamber and
means in the said separating-chamber for
separating the water fl om the granular slag,
as set for th

3. An apparatus for utilizing molten slag
f01 generating steam, comprising a generator,

I10O
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separatmg—chambel having a vaulved con-

nection with the said generator, a feed de-
vice on the generator for the molten slag, a

recewuw-leceptacle in the said ﬂ'enelator
means for introducing water into the ﬂ'enel-
ator, means for emptying the receiving-re-
cept‘wle of 1ts contents, and means for divid-

a 130
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ing the slag as it leaves the receiving-recep- | ten or heated slag into water in the genera-

tac]e, a8 Set forth.

9. An apparatus for utilizing molten slag
for generating steam, comprising a closed gen-
emtor In Whlch the molten slag is sub;jected
to the action of water to ﬂenerate steam, &
separating-chamber, and a Valved connection
between the said generator and the said sep-
arating-chamber to empty the slag and water
from the generatorinto the sepamtm og-cham-
ber, as set forth.

10. An apparatus for utilizing molten slag |

for generating steam, comprising a closed gen-
erator in whleh the m(}lten slag is subjeeted
to the action of water to ﬂ'enerate steam, a
closed separating-chamber, and a valved con-
nection between the said generator and the
sald separating-chamber, the sald separating-
chamber being located below the said gener-
ator, to cause the water and slag to ﬂOW by
their own gravity from the Wenemtor into
the separatm o-chamber on opening the said

valved connection, as set forth.

11. An app&mtus for utilizing molten slag
for ”enel‘&tlﬂﬂ' steawm, provided W1th a gener-
a,tor slaﬂ-receptaele therein, a water—sup—
ply for the said generator, means for empty-
ing the 1*eceptftcle of 1ts contents and means
for dividing the slag as it is emptled from the
said receptacle, as set forth. |

12. A slagsteam-generator having a gener-
ator-casing, aslag-receiving receptacle within
the generator, and means for emptying the
contents of the receiving-receptacle into the
generator-casing, as set forth.

13. A slag steam-generator having a gener-
ator-casing, aslag-receiving receptacle within
the generator, meansforemptying the receiv-
ing-receptacle of the slag, and means within
the generatorand below the receptacle for the
slag to strike against on leaving the recepta-
cle, to break upordivide the slag, as set forth.

14. A slag steam-generator having a divid-

ing device within the generator, to divide or

breakup theslagin the generator, asset forth.

15. An apparatus for utilizing molten or
heated slag for generating steam, comprising
a closed generator having a slag-feed device,
a slag-receiving receptacle adapted to receive
the molten or heated slag from said feed de-

vice, and means for emptying the slag from |

the receiving - receptacle into contact with
water in the generator, as set forth.

16. An apparatus for utilizing molten or
heated slag for generating steam, comprising
a closed generator having a Sla,ﬂ' feeding de-
vice, a slag-receiving receptaele Wlthm the

generator and ada,pted to receive the molten

or heated slag from the said feed device, and
means for emptying the slag from the receiv-
ing-receptacle into contact with water in the
generator, as set forth.

17. In an apparatus for generating steam
from molten or heated slag, the combination
with a steam-generator, and means for clos-

ing it steam-tight, of means for feeding mol- |

e o 1 T T e T T e R

, conneeted with the lower end of

tor, a steam- 1*eeeptacle, a pipe for conveying
stea,m from the generator into the steam-re-
ceptacle, and a check-va,lve In said pipe, sub-
stantially as set forth.

18. In an apparatus for generating steam
from molten or heated slag
with a steam-generator pmwded with slag
feed and discharge openings, and valves for
closing said openings steam-tight, of means
for feeding charges of molten or heated slag
into the generator and in contact with water
contained therein, substantially as set forth.

19. In an apparatus for generating steam
from molten slag, the combination with a

t steam-generator provided with slag feeding

and dISC‘hELI‘ﬂ'e openings and valves for clos-
ing said openings steam-tight, of a chamber
sald gener-
ator, and means for opening and closing the
lower end of said chamber, substantlally as
set forth.

20. The combination with a steam-gener-
ator constructed with a converging or f unnel-

the comblnatlon-
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shaped lower end, of means for feeding heat-

ed slag throcugh the upper end of the gener-
ator directly into the water contained there-

in, and means connected with the lower and
eonverﬂ‘mﬂ' ond of the generator for discharg-

ing the U'mnulated slaﬂ* therefrom, substan-
tially as set forth.

21. In a slag steam-generator, the combl-
nation with a steams- ﬂ*enemtar and means
for regulating and controllm o the feeding of
slag mto the steam generator, of & collectmg

chamber located below the steam-wenemtm‘_

and connecting therewith, a valve located
between the eolleeting-ehamber and steam-
generator, and means for regulating the dis-
charfre of slag from the collectmﬂ‘-chamber
substantla,lly as set forth.

In a slag steam-generator, the combi-
nabion with a steam-generator, and means for

regulating the feeding of slag by its gravity

into the upper portion of said generator, of
a collecting-chamber com mumcatmw with the
lower end of the steam-generator, and a pipe

for conveying water or steam from the col--

lecting-chamber to any desired pomt for use,
sub%a,nmally as set forth.

23. In a slag steam-generator, the combi-

nation with a steams- ﬂeneratlng ehambel= of
a slag-feeding and wvalve-controlled devwe

.tor causing eharﬂ'es of hot slag to be fed by

gravity into the ‘Steam- ﬂ'eneramnw chamber,
and a discharge- eondmt chamber and Va,lves

for causing ehaa ges of granulated slag to be

d1seha,rfred by gravity, substantlally as set;
forth.

In testimony whereof I have signed mV
name to this specification in the presence of
two witnesses.

LUCIUS DAY COPELAND

Wltneﬁses

D. H. JOHNSTON,
W. C. REaD.
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