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To all whom it may concern:

Be it known that I, T. D. MORGAN, of Pitts-
burg, in the county of Allegheny and State of
Pennsylvania, have invented certain new and
useful Improvementsin Metallurgic Furnaces;
and I do hereby declare that the following is a
full, clear, and exact description of the inven-
tion, which will enable others skilled in the
art to which it appertains to make and use the
same, reference being had tothe accompanying
drawings, and to letters of reference marked
thereon, which form a part of this specifica-
tion,

In the drawings, Figure 1 is a vertical lon-
gitudinal section of a metallurgic furnace em-
bodying my improvements, and Fig. 2 is a
horizontal section taken on the line z «.

This invention relates, mainly, to the utili-
zation of waste heat in metallurgic furnaces,
and means for increasing combustion by the
employment of retorts in which hydrocarbon
gases are generated and increased by the com-
bined action of steam and incandescent coal
within the retorts, substantially as hereinafter
more fully described and claimed.

Referring to the drawings, A represents the
fire-chamber, provided with a grate, B, and
C the working-chamber, which will be con-
structed with a hearth in the usual way.
The bridge-wall in this furnace is constructed
to form a retort for coal, as shown. D repre-
sents the said retort, /' doors for the admission
of coal, and 7 a flue which extends along the
bottom of said retort, and which is formed
with a series of openings, y, for the admission
of superheated steam into the retort. Steam
is furnished to this flue by means of the
pipe or flue g. Below retort D is a pipe or
flue, #, which leads from flue or pipe  to a
pipe or passage, 2, which is formed with open-
ings ¢ just above the grate, so that steam will
also pass from flue ¢ into the fire-chamber.
The same result, it is evident, might be at-
tained by connecting pipe n with flue g out-
side of the retort.

The retort D has side flues m, which con-
nect with a flue, &, extending across the fire-
chamber, whereby the gases from the retort
will pass into the fire-chamber, the direction
of the passage being shown in the drawing by

arrows.
of flue F.

I represents a retort located in the bottom
of the stack or in the neck of the furnace,
where it will be subjected to the heat from the
working-chamber. The position of this re-
tort, however, may be varied, my design be-
ing to so locate it that the waste heat can be
utilized to heat it sufficiently to maintain in
an incandescent state the coal which I propose
to place therein.

Coal may be introduced into the retort
through afeed-opening, K. Steam is admitted
near its bottom through a pipe, I, which ex-
tends upward into any desired number of coils
within the stack. In this way the steam will
be superheated before passing into the retorts,
where, in coming in contact with the incan-
descent coal, it is decomposed. The hydro-
carbon gases which are generated in this re-
tort pass through a flue, I, and from thence
into the fire-chamber, while the gases which
are generated in the retort D will pass out
through short flues m, which conduct the same
intothefire-chamber. Through the lower ports
or passages e, however, principally steam will
pass out into the grate. Inthis way the waste
heat of the furnace is effectively employed in
heating the retorts and steam-pipes, and in
thereby causing the generation of gases with-
in the retorts, which gases, as seen, are car-
ried to the fire-chamber to be burned.

One or more retorts, I, may be employed, as
found desirable, and these may be placed in
any desired position about the furnace for
heating purposes, the waste flame being car-
ried to them by flues.

The grate B may be entirely closed and not
used at all after the retorts have attained suf-
ficient heat to generate gas, the furnace, in
such case, being heated by the combustion of
the gas from the retorts alone.

I do not claim heating metallurgic furnaces
by gas; but

What I do claim ig—

1. In a metallurgic furnace, a retort for dis-
tilling coal, located in rear of the hearth so as
fo be heated by the waste heat which escapes
into the stack, in combination with the fire-
chamber and a flue for condueting the hydro-

This flue G is merely a continuation



carbon gases from the retort into the fire-cham-
ber, and also a steam-supply pipe for the ad-
mission of superheated steam into the retort,
all sabstantially as shown and deseribed.

2. The bridge-wall, forming a retort for dis-
tilling coal, in combination with the fire-cham-
ber and side flues for the passage of gas from
the retort into the same, and also a pipe or
flue for the admission of superheated steam
into the retort, substantially as described, and
for the purpose set forth.
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3. The combination of the retorts I) and I
with steam-pipes g & and flue T, substantially
as shown and described, and for the purposes
set forth.

In testimony that I claim the foregoing as
my own I affix my signature in presence of
two witnesses.

THEOPHILUS D. MORGAN.

Witnesses: .

Davip MORGAN,
MaTTHEW KEEP.




