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UNITED STATES
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ORRIN B. PECK, OF CHICAGO, ILLINOIS.

STEAM-GENERATOR.

SPECIFPICATION forming part of Letters Patent No. 385,425, dated July 3, 1888,

Application filed September 26, 1887. Serial No. 250,678.

To all whom it may concern:

Be it known that 1, OrrIN B. PECEK, a citi-
zen of the United States, residing at Chicago,
Illinois, have invented certain new and useful
Improvements in Processes for the Generation
of Steam, of which the following is a specifi-
cation.

The object of my invention is to devise a
means by which the heated slag of smelting-
furnaces may be utilized in the production of
steam; and my invention consists in the pro-
cess hereinafter described and claimed.

The apparatus which T employ isillustrated
in the accompanying drawings, in which—

Figure 1 is a vertical sectional view of my
primary steam-generator, and Fig. 2 is a lon-
gitudinal vertical view of my secondary steam-
generator.

In the drawings, A represents a box or re-
ceiver in which the molten slag is placed; B,
a receptacle large enough to permit the re-
ceiver A to be placed within it; C, a water-
space between the inner and outer walls of the
receptacle B; D, a top or cover to the recep-
tacle B; d, a screw and wheel by which the
cover may be raised or lowered; E, a yoke in
which the serew d is located and supported;
¥, an inlet by which steam or water may be
introduced into the box or receiver A; G, a
pipe leading from the interior of the receptacle
B and entering the head or end of the second-
ary steam-generator, (wherea secondary gen-
erator is employed;) H, a pipe for the intro-
duction of water into the water-space be-
tween the walls of the receptacle B; I, a pipe
to convey water from the space between the
walls of the receptacle B; J, a steam-space
between the box or receiver A and the inner
wall of the receptacle B; I, the outer head of
the secondary steam-generator; L, the inner
head of the same; M, heating-tubes into which
steam is introduced to convert the water in the
secondary steam-generator into steam; N, a
pipe for discharging the steam which is passed
through the tubes M, and O a steam-dome of
the secondary steam-generator.

As is well known, there is produced in the
smelting of irom, gold, silver, copper, and
other ores a large quantity of slag, which con-
sists of the silicious residue after the extrac-

{No model.)

tion of the metal. This slag, at the time it is
discharged from the smelting-furnace, is at a
very high temperature—viz., that of molten
metal. It is usually dumped insome conven-
ient place and allowed to gradually cool with-
out the great heat which it contains when dis-
charged from the furnace being utilized. I
have conceived the idea of employing the heat
contained in this molten slag for the produe-
tion of steam by bringing water in contact with
it while confined in a closed chamber; and T
have found by practical experience in the use
of slag for this purpose that it is especially
adapted for the generaticn of steam in the
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manner described. For example, a mass of 65

hot slag, when confined in a closed chamber
and subjected to the action of water or steam,
cracks, splits, and chips, so that it continually
exposes a fresh heating-surface for the water
or steam. This property of gradually devel-
opingsteam from the latent heat of a substance
which rapidly disintegrates on the surface is
peculiar toslag, and I find that I am thus ena-
bled to produce steam in 4 more uniform man-
ner than by meauns of heated metal orlike sub-
stances.

The particular apparatus shown in the
drawings by which I carry my process into
effect consists, preferably, of two main parts,
which, for convenience, I have termed the
“primary’’ and ‘‘secondary’? steam-genera-
tors. I will deseribe each of these means in
the order of their use.

In making my primary steam-generator for
carrying out my process of utilizing the heat

of molten slag I make a receptacle, B, which .

I prefer to have provided with double walls
and a water-space between them to prevent
overheating. This receptacle B is intended
to be covered closely when in use,and to that
end I provide a cover or top, D, which is
adapted to fit closely upon the top of the re-
ceptacle B.. I also provide a yoke, E, sup-
porting a screw, d, for raising and lowering
the cover D and holding it securely in place
when subjected to pressure from within.
These parts and their arrangement and oper-
ation will be apparent from Fig. 1 of thedraw-
ings; and I will say here that as the object of
these parts is to make a steam-tight recepta-
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cle they may be changed in various ways, as
may be desired. I attach no special impor-
tance to the particular means illustrated and
described, so long as they afford me a large
steam-tight receptacle. 1 preferably employ
a box or receiver, A, which may be made of
any proper material, so long as it is adapted
to stand the great heat towhich it will be sub-
jected. Tt should be made of asize and shape
to enable it to be placed within the recepta-
cle B, with preferably a space, J, around it.
As the space J is to afford room into which
the steam produced, as hereinafter deseribed,
may pass and from which it may be drawn, it
is of small importance whether the space J be
an annular one avound the box or receiver A
or a space provided above the box or in some
other convenient way. A pipe, If, is carried
from some proper source of water or steam
supply through the cover D, so that water or
steam may be infroduced info the box or re-
ceiver A.

In the operation of my primary steam-gen-
erator I run a large quantity of molten slag
into the box or receiver A, as may be desired.
This may be done while the box is out of the
receptacle B, or while it is in it as may be
most convenient. For lifting this box out and
into the reeeptacle B, I provide it with ears ¢,
to which a bail may be attached. The top D
is then screwed down tightly into place. The
space between the walls of the receptacle B will
be understood as properly filled with water.
A jet or current of wet steam or water, as may
be desired, isthen introduced through the pipe
F into the box or receiver A. Assgoon asthe
water or steam, if steam at alow temperature
be employed, is introduced into the box A, the
molten slag will immediately heat it to a very
high temperature. If water be employed,
it will immediately convert it into steam.
The steam will rush into the space J and be
carried through the pipe G to the place where
it ig intended to be used. A number of boxes
or receivers may be employed, one after the
other and in different receptacles, if desired, so
that a constant supply of steam at a very high
temperature may be produced and carried to
the place of use. If it is desired to use the
steam thus produced for the generation of
more steam, I employ a secondary generator.
(Shown in Fig. 2 of the drawings.) This con-
sists of a number of tubes, whieh open into a
space between the heads K and L of the gen-
erator. These tubes are surrounded by water
introduced from any proper source of watber-
supply. One way of introducing water, which
will be found to be very beneficial, is to havea
pipe, I, lead from the water-space between the
walls of the receptacie B, so that as the water
flowsinto such space through the pipe Hit will
beecome partially, if nothighly, heated beforeit
passesinto thesccondary generator tosurround
the tubes Mand be converted into steam. The
steam produced by the contact of the water
with the molten slag in the box A will be car-
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ried by the pipe G into the space between the
heads K and I, and preferably so as to enter
the upper series of tubes in the secondary
generator. It will enter the tubes and pass
through them and back through the next se-
ries below and continue to pass back and forth
through the tubes until it passes out at the
pipe N. The course of the steam through the
tubes M issufficiently indicated by the arrows,
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and will be understood without further mi-

nute explanation. The steam passing from
the primary generator and from direct con-
tact with the molten slag will be of such a
high temperature that as it passes through
the tubes M it will heat the water surround-
ing them and convert it into steam, whence it
may be drawn from the steam-dome and em-
ployed as steam produced in any other way
can be employed.

It will be understood that the pipes I and
(&, which respectively lead into and out of
the receptacle B, are provided with cocks or
valves, so that they can be opened and closed
and regulated at pleasure. The cover D is
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intended to fit closely upon the receptacle, and

the receptacle is intended to be substantially
steam-tight and capable of standing such in-
terior pressure as may be required for the
generation of steam. Whenever a jet of web
steam i introduced, it will be superheated,
and whenever a jet or spray of water is intro-
duced it will be converted into steam. In the
claim I shall use the term ‘“‘water’’ to signify
water in its fluid or gaseous state. I shall
speak of generating steam when I mean either
producing steam from water or superheating
web steam.

I have described a secondary steam-gen-

-erator, as I prefer to use steam produced in

that way to the steam produced by the direct
contact of the water with the molten slag.
Such steam is liable to be found dirty and im-
pregnated with various acids and other dele-
terious substances arising from the manner of
its generation; but as my essential idea con-
sists in the employment of hot or molten slag
for the generation of steam I do not limit my-
self to the use of both a primary and a second-
ary generator. While I prefer to use them
in that way, I reserve the right to use steam
direct from the primary generator, if I so de-
sire, without the employment of a secondary
generator. _

I have described the apparatus herein illus-
trated in connection with my process; but, as
stated in the first part of this specification, 1
do not restrict myself to this device, as other
means may be employed. My process should
be distinguished from the previous use of me-
tallic substances for this purpose, in which it
is designed to repeatedly heat fragments of
metal while in a closed chamber. Metal does
not possess the property of being finely and
rapidly disintegrated or broken by the action
of water or steam, as is the case with heated
or molten slag. It is this rapid exposure of
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fresh heating-surfaces which renders slag the
most desirable material for the direct genera-
tion of steam by this method.
What I regard as new, and desire to secure ]
5 by Letters Patent, is—
The process of generating steam which con-
sists in bringing water and heated slag in con-

tact in a steam-tight receptacle, substantially
as described.

ORRIN B. PECK.

Witnesses:
GeEorGE C. CooxK,
THoMAS A. BANNING.
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