No. 711,290. Patented Oct. 14, 1902,

L. D. COPELAND.
SLAG STEAM GENERATOR.

(Application filed Mar, 13, 1902.) '
(No Model.) - | | 2 Sheets—Sheet I.
. g - ; '
FIA) 7
iy & o |
=N s —
74 Cf 3B
o 77 Al
B 4 ﬁ b
\ \L';]:?’ ]'/
)

d

u t (;'
AR R ptn oyl |
fire wonigpen & grai|i
N

WITNESSES : - - INVENTOR

WM ' ' ' - - Lewctus féiﬁeiafgd

/2’%7/ T e,

ATTORNEYS

THT NGHAIS PETERS CO, PROTG-L'THO., WASHINGTON, D. C.




No. 711,290. Patented Oct. 14, 1902.

L. D. COPELAND.
SLAG STEAR GENERATOR.

| (Application filed Marx. 13, 19002.} |
(No Model.) | | 2 Sheets—Sheet 2.

y ; .7
-
S
G </
= eHA-cE
i Q”'g ﬂ—i’
b “
, 4 2
= - 17 =74
#/2/_ | l i
| \ 1 |
l 11 _[ | JL | o
| ’ AR il ’8
- v
ez |
= v ! |
i/ L
| |
; |
\\ | / y
W/TNESSES : '  INVENTOR
%ﬁmgg  SFeef - Lzcius D lgpeland

HE NIRRT PETERS O, PHOTO-LITHO,, WASHINGTOMN, 0. C.

Wity - By%
%% / . | B ATTORREYS.




10

UNITED STATES

PATENT OFFICE.

LUCIUS DAY COPELAND, OF LOS ANGELES.

CALIFORNIA, ASSIGNOR OF ONE-

HALTF TO GEORGE MITCHELIL, OF LOS ANGELES, CALIFORNIA.

SLAG STEAM-GENERATOR.

SEPXCLFICATION forming part of Letters Patent No. 711,290, dated October 14, 1902.

Application filed March 13, 1902, Serial No. 87,983,

To all whom té may. concern.:
Beit known that I, ,Uucius DAY COPELAND,
a citizen of the United States, and a resident

of Los Angeles, in the county of T.os Angeles

and State of California, have invented a new

and Improved Slag Steam-Generator,of which

the following is a full clear, and ew:.:mt de-
senptlon |

The invention relates to &.te&m generators
in which molten or hot slag is brou frht in con-
tact with water.
- The object of the invention is to provide
a new and Improved slag steam-generator

- which is simple and durable in construction
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and arranged to permit proper control of the

operating parts by the workmen, to prevent
escape of steam when rechar ging with molten
slag, and to insure complete utﬂlmtlon of the
units of heat in the molten or hot slag for
converting the water into steam.

'The invention consists of novel features

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

A practical embodiment of the invention
18 represented in the accompanying drawings,
forming a part of this specification, in which

similar characters of reference indicate cor-

responding parts in both views.

- Figure 1 is a sectional side elevation of the
impl ovement, and Kig. 2 is an enlarged trans-
verse section of part of the same on the line
2 2 of Fig. 1. |

From the upper end of the generator-cas-

Ing A, containing the water to be converted
into steam, leads the steam- pipe C for car-
rying off the generated steam to other ma-
chinery. On the top of the generator-casing
A 1s arranged a seat D, into which opens cen-
trally the charging device H, preferably in
the form of a gate-valve, adapted to support
a funnel F, into which the molten or hot slag
18 poured at the time of recharging the gen-
erator, as hereinafter more fully described.
The seat D is adapted to be engaged by the
open upper end G’ of the slag-receiving recep-
tacle G,preferably coneorbellshaped,and con-
stituting a valve for preventing the entrance
of steam thereto while being charged, as here-
Inafter more fully deseribed. The receptacle

(No model.)

ing movement between sets of lugs G*and G?,
as plainly indicated in the drawings. The

ring I is provided with trunnions H’, jour-
‘naled in suitable bearings in the generator-

casing A, one of ‘the trunnions extending to
the outside of the casing and carrying at its
outer end a handle H?® under the control of
the operator for turning the trunnions, so as

to tilt the ring II and w1th it the receiving- 60
‘receptacle G to dischm‘ge the contents thereof

into the casing, as hereinafter more fully de-
scribed, or for turning the receptacle back
again into a filling position, as indicated in

TFigs. 1 and 2.

The receiving-receptacle G is adapted to be
lifted toits seat by an arm I, adapted to en-
gage a projection G*on the bottom or closed
end of the said receptacle G.
secured on a shaft I', journaled in suitable
bearings held on the generator-casing A, and
Oon one oute]: end of bhe sald shaft is secmed
a hardle I* under the control of the operator
for turning the shaft I' to swing thearm I
into engagement with the pm]eetlon G* to
lift the Pecelvmﬂ'-r‘eeeptacle  and move its

open end G’ into engagement with the seat

D. It is understood that the spaced sets of

lugs G* G® permit such movement of the re-
80

ceptacle on the ring H.

Now by the ana,nfremenb described the re-
celving-receptacle G'r 18 firmly seated on the
seat I) so that when the gate-valve of the
charging device is opened and molten or hot

55
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The arm I is
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slag is poured into the funnel F then this 85'

sldg passes into the receptacle G without dan-
ger of steam contained in the casing A es-

eaping through the charging device. =
In order to insure an exceedingly fine con-

tact between the end ' and the seat D, I go

prefer to revolve the receiving-receptacle G
at the time the latter is moved to its seat by
the operator manipualating the handle I°. TFor

this purpose the end G'is provided with a

gear-wheel G°, adapted to move in mesh with
pinions J at the time the receiving-receptacle
G 1s lifted to its seat. The pinions J are se-

cured on the lower ends of shafts J', jour-

naled in suitable bearings carried by the cas-

ing A, and on the outer ends of the said r1oo

shafts J’ are secured hand-wheels J?® under

(x is engaged by a ring H, having limited slid- | the control of the operator for turning the

95
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said shafts J' and pinions J around for re-
volving the receiving-receptacle G by the pin-
ions turning the gear-wheel G°.

Now incase any molten slag becomeslodged
between the open end ' and the seat D 1t is
evident that when the receiving-receptacle
1s rotated at the time it moves to its seat

then such particles are ground by the revolv--
ing receptacle, and the latter finally makes

firm contact with its seat to prevent the es-

cape of steam. Afterthe receiving-receptacle

(= 1s filled with molten or hot slag then the

gate-valve is closed, and in order 130 equalize.

the pressure in the receiving-receptacle- and
the inside of the generator A, I provide an
equalizing-pipe K, leading from the casing

A into the lower portion of the charging de-

vice, so asto equalize the pressure on the re-

~c¢elving-receptacle to permit of conveniently

lowering the latter on moving the handle I?
upward. Usuaally the weight of the charged
receptacle G is sufficient to move the latter
downward into the position shown in Fig. 2
as soon as the pressure is equalized.

The pipe K is provided with a suitable
valve K’ under the control of the Opemtm

- for opening or closing the pipe.
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Below the receiving -receptacle G is ar-
ranged a cross-bar L, secured to the genera-
tor-casing A, its object being to break the
contents of the receiving-receptacle to avoid
an explosion, which would result if dropped
into the water unbroken at the time the re-

. ceptacle is tiited by the operator moving the

handle H? as previously explained. By this

,arranﬂ'ement the molten or hot slag in the

1eceptacle ( is divided on leaving the recep-
tacle, and falling in a divided state into the

casing A causes a quick generation of steam,

The top of the generator-casing A is pro-
vided with a suitable safety-valve N, (see
Fig. 1,) and the lower end of the said casing
A is preferably connected by a gate-valve O
with a vessel P, in which the slag and the

water not converted into steam can accumu-

late. The water and accumulated slag are
periodically removed from this vessel P at
the time the gate-valve O is in a closed posi-
tion by means of a hinged bottom R. This
bottom R constitutes a valve for maintaining
pressure while slag is being discharged from
the generator into the said vessel. The wa-

R

—r

ter-supply pipe Q is preferably located near .

the top of the vessel P to fill the latter and
the generator-casing with water at the tlme
the v.a,lve O is open.

The apparatus herein described 1s an 1m-

provement in the apparatus disclosed in my
~application, Serial No. 78,321,

11, 1901. In the latter no provision is made
for feeding slag into the generator-casing and
discharging it therefrom without permitting
the steam to escape from the generator, while
the apparatus disclosed herein is constructed
and adapted to generate a continuous supply
of steam under pressure, its construction be-

filed October
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ator and discharged therefrom while the wa-
ter therein is under pressure.

Having thus described my". invention, I 70

claim as new and desire to secure by Lettels
Patent—

1. In a slag steam ﬂ'enera,tm
tion with a shell or casing prowded with
valves for closing the same steam-tight while

the combma-- |

75

the slag 18 being fed therein and discharged |

- therefrom, of a slag-receiving receptacle, and
means for discharging the molten slag into

water under pressure, in the ﬂ*enerator as set

forth.

2. In a slag steam-generator, the combma-
tion with a shell or casing prowded with
valves for closing the same steam-tight while
slagis being fed therein and discharged there-

from of a slag receiving and discharging re-

ceptacle located inside the shell or casing,
and ineans for discharging the molten slag
into water under pressure in the ﬂ'eneratm
as set forth.

3. In a slag stea,m-ﬂ'eneratm the combina-
tion with a qteam-wenerator prowded with

valves for maintaining a constant steam-pres-
sure therein, of a slag receiving and discharg-

ing reeeptacle permanently located inside the
slag into the receptacle and maintaining the

tially as set forth.
4. A slag steam-generator havmﬂ' a gener-

ator-casing, a feedmg device, a recelving-re-

ceptacle within the casing, &dapted to receive
the slag from the said feeding device and to

be elosed while being charg ed and a pres-
sure-equalizer between the casmn‘ and there-

ceptacle, as set forth.

5. A slag steam-generator provided with a

generator-casing ha;vmn‘ a seab, a receiving-

6. Aslag steam-generator promded with a
slag receiving and dis-
charging receptacle within the said casing,
means for emptying the receiving-receptacle
of its contents, and a fixed bar extending be-
low the receptacle and in the path of the slag

discharged from the- said leceptacle, as seb_

forth. -
7. A slag steam-generator having a gener-
ator-casing,aslag-feed on thesaid casing,and a

vertically-movable slag-receiving receptacle

within the casing, open at one end, the open
end being adapted to be seated on the gen-
erator-casing and toreceive the slag from the
feeding device, as set forth.

8. A slag steam-generator having a gener-
ator-casing, a slag-feed on the said casing, a
pivotally-mounted slag-receiving receptacle

‘within the casing, open atone end, and means

for closing the open end of the receptacle
steam-tight while slag is being fed therein,

the S&ld receptacle bemﬂ' adapted to move'

ing such that slag may be fed into the gener- | out of communication with the feeding de-

and means for charging molten

So

Q0
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steam-pressure within the generator, substan- .

IOO

1.05

.reeeptacle within’the cas’ing,-_seated with its :
open end on the said seat, and a pressure-
equalizer between the casingand the mouth of
the said receiving- reeepmcle, as set forth.

1T0O
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vice, and to be tilted for discharging its con-

tents, as set forth.

9. Aslagsteam-generatorcomprisinga gen-

ator-casing hawnn‘ a seat, a titing and ver-
tle&lly-movable E)ldﬁ' receiving reeeptfwle In
r and ad%pted to be seated with its
open end on the said seat, and a charging de-
vice on the generator at the said seat and
adapted to deliver the molten or hot slag to
the said receiving-receptacle, as set forth.

10. A slag steam-generator comprising a
generator-casing having a seat, a slag-receiv-
Ing receptacle movable in the casing and

~adapted to be seated with its open end on the
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20

25

30

35

40

50

55

60

said seat, a charging device on the generator
at the said seat and ada,pted 10 delwer the
molten or hot slag to the said receiving-re-
ceptacle, and means for raising the said re-
ceptacle to its seat, as set; for':h.

11. A slag steam-generator comprising a
generator-casing having a seat, aslag-receiv-
ing receptacle movable in the casing and
adapted to be seated with its open end on the
sald seat, a charging device on the generator
at the said seat and adapted to deliver the
molten or hot slag to the said receptacle, and
means for rotating the said receptacle while
moving onto its seat, as set forth.

12. A slag steam-generator comprising a
generator-casing having a seat, a slag-receiv-
ing receptacle adapted to engage the said seat

withitsopenend,achargingdeviceon the gen-

erator at the said seat and adapted to deliver
the molten or hot slag to the said receiving-
receptacle, means for moving the said recep-
tacle to 11:S seat, and means for rotating it

‘while moving to 1tS seat, as set forth.

13. A &law steam - generator eompuslnn‘ a
generator-casing h{wuw a seat, a slag-receiv-
Ing receptacle movable in the casing and
adapted to be seated with its open end on the
sald seat, a charging device on the generator
at the Sdld seat :—md adapted to dehver the
molten or hot slag to the said receiving-recep-
tacle, and a pressure-equalizing connection
between the said casing and the lower portion
of the said charging device, as set forth.

14. A slag steam-generator comprising a
generator-casing having a seat, a slag-receiv-
ing receptacle movable in the casing and
adapted to be seated with its open end on the
sald seat, a charging device on the generator
at the said seat and adapted to deliver the
molten or hot slag to the said receiving-recep-
tacle, and meansforsupportingand tilting the
receiving-receptacle when moving off its seat,
as set forth.

15. A slag steam-generator comprising a

-generator-casing having a seat, a slag-receiv-

Ing receptacle movable in the casing and
adapted to be seated with its open end on the
said seat, a charging device on the generator
at the said seat and adapted to deliver the
molten or hot slag to the said receiving-recep-

tacle, means for supporting and tilting the re-

LBIVIH”-I‘ECGPIJFLC]@ when moving off its seat, { steam to the upper portion of said slw-feed—-

and a cross-bar held in the casing and adapt-

edtodivideorbreak up the slag when dumped

from thereceiving-receptacle, as set forth.
16. In a slag steam-generator, & generator-

casing having a feed-opening, and a verti-

cally - movable slag - receiving receptacle

70

mounted in the frenel.;ttm' C:l&ll]b and adapt-
ed toseat on the generator-casing around the

-feed -opening theleof, as set forth.

. In a slag steam-generator, a generator-

*Grlblr'l“‘ hr't,Vll.l“' afeed-opening, asldg»receiving

reeeptaele monnted in the casing -below the
feed-opening to turn and move vertically,
means for raising the receptacle, and means
forrotatingsaid receptacle while being raised,

as sef forth.

13. Inaslag steam-generator, a generator-
casing havingafeed-opening,adumping slag-
recelving receptacle mounted in the casing
below the feed-opening thereof and means for
closing the receptacle steam-tight while being
charged, as set forth. -

19. In a slag steam-generator, a generator-
casing having a feed-opening, a slag-receiv-
ing receptacle mounted in the casing below
the feed-opening thereof to tilt to dump the
slag into the generator-casing, and means for
elos,mﬂ' the casing ste am-bwht whileslagis be-

ing fed into the t11t1nﬂ*slw—receptacle and dis-
char ged therefrom, as set forth. |
- 20. In a slag steam- generator, a ﬂenerator

casing, a valved Ch&]‘”‘ll]ﬂ‘ devwe, a slag-re-

celving receptacle mounted in the ge_nemtor-—
casing so as to be out of communication there-
with when receiving the molten slag from the
charging device, and means for emptying the
contents of the receptaele into the gener ator

casing, as set forth.

21. In a slag steam- wenerator wenemtor-
casing, a Valve(] charging devwe, a slag-re-
eeiving-reeeptacle mounted in the casing to
tilt and move vertically, means for raising the
receptacle into contact with the inner face of

the generator-casing to receive the charge of

molben slag, and means for tilting the recep-
tacle to discharge the slaginto the ﬂ‘enerator-
casing, as sef f01 th.

22. The combination with a stemn genem- |

tor, and means for intermittingly discharging
ﬁharweb of hot slag directly into the water eon-

75

80_

9o

95

ICO

10§

ITGC

{15

tained in the genemtor, and for discharging

granulated slag therefrom, of means for clos-

ing the generator steam-tight while slagis be-
1ng fed therein and discharged therefrom,

whereby a constant supply of steam under
pressure 1s maintained, as set forth.
93 The cembm@tlon with a steam-genera-

, of two valves for controlling the feed of
n olten or heated slag into the generator, and.

two valvesfor controlling itsdischarge where-

by a constant supply of steam may be main-
' tained, substantially as set forth.
The combination with a steam-genera-

24,
tor, and a slag-feeding receptacle locdted in-

side the generator, of means for conveying
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ing receptacle after it has been charged with |

molten or heated slag,
forth.

95. The combination with a steam- genera-
tor, and a slag -feeding receptacle loc.:mted
within the generator and constructed with
converging walls, of means for closing the re-

substantially as set

ceptacle against the entrance of steam while |
1t 18 being chal oced with molten or heated slag,
‘and means for discharging its contents into

- the waterinthe gener&tor,substanti&l]y as set

forth.
26.

tor and an auxiliary chamber communicating
15 with its lower end, of means for feeding heat-

The combination with a steam-genera-

L

711,290

ed slag directly into the water contained in
the chambel means for discharging granu-
lated slag fmm the generator into the said
chamber, and means for maintaining the pres-
sure in the generator while the slacr is being
fed into zmd discharged fr om the same, sub-
qtanually as set forth.

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

LUCIUS DAY COPELAND.

Witnesses:
ErriE L. STEPHENSON,
BARTON DARLINGTON.
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