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To all whom it may conceri: -

Be it known that I, HENRY M. PIERCE, of
Nashville, in the county of Davidsonandistate
of Tennessee, have invented certain new and
useful Tmprovements in Apparatus for Util-

izing Wood-Gases; and I do hereby declare

that the following is a full, clear, and exact
description of the invention,which will enable

~ othersskilled in the art to which it appertains
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to make and use the same, reference being had
to the accompanying drawings, and to the
letters of reference marked thereon, which form
part of this specification. .

Figure 1 is a perspective view of my im-

proved apparatus. IPig. 2 is a similar view,

using a coke-oven instead of a charccal-Kkiln.
Fig. 8 is a detail sectional view showing the

tnyere and injector.
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Like letters of reference mark thesame parts
in all the figures.

The object of this invention is to provide
means, in combination with a Dblast-furnace,
whereby the gases evolved in the destructive
distillation of wood, together with some fixed
fuel—such as charcoal, coke, or coal—may be
utilized for the reduction of ores. -

Referring to the drawings by letters, A des:
ignates an ordinary charcoal pig-iron blast-
furnace provided with suitable gasand air in-
lets ¢ a.

B designates a heating-chamber, provided
with baffle-plates B’ B?, connected, respectively,
to and projecting inward from the top and
bottom of the chamber, alternating with each
other, and extending nearly to the opposite
portions of the chamber.

C designates a chamber for receiving and
equalizing the pressure of the gases.

D designates a fan or other suitable blast-
producer or gas-propelier.

B designates a charcoal-kiln provided with a
flue or chimney, I, projecting from mear the
bottom thereof. This flue has leading from 1t
a pipe, G, which may be, if desired, provided
with a condenser to remove the watery diluent
from the gases, if desirable, and this pipe &
ends and communicates withthefanD. From
the opposite or exit side of the fan. leadsa gas-
main, G/, which serves to convey the gases to

the equalizing-chamber C. After leaving the |

equalizing-chamber C the gases are passed
through a pipe, b, either bentor coiled, within

' the heating-chamber B, and thence through
the pipe H and injector L Into the blast-fur- -

nace A, the injector serving to mix atmos- 55
pheric air with the gas, 1if desired. Fig. 3
shows the details of the injector, R being the
air-inlet pipe..-

From the upper portion of the blast-turnace
A is projected a pipe, P, which conducts the 60
spent gases and products of combustion 1nto
the heating-chamber, whereitservestoheat the
pipe b andits contained gas,and finally makes
its exit at a suitable outlet, B’. The baftle-
plates serve to cause these spent gases to take 65
o sinuous course through the heating-cham-
ber, thus thoroughly heating it. ,

Fig. 2 shows a coke-oven, E, which may be -
substituted for the charcoal-kiln E. (Seenin
Fig. 1.) The coke-oven 1s provided with a 7o
chimney, z. The pipe G, as will be seen in
thisfigure,leads directly from the oven and not
from the flue or chimney, as in Fig. 1. In
Fig. 3, K is the wall of the blast-furnace, and
M an ordinary tuyere. _ 75
 In ordinary practice the blast-furnaceissap-
plied at regular intervals with charcoal, ore,
and flux in proper proportions. I employ a
furnace similar in general construction to the
ordinary blast-furnace, and chargethe samelin 8o
the usual manner,with thesame proportionate
amounts of ore and flux as would be used were
charcoal thesole fuel. Theamourtof charcoal,
however, charged at the same time with the
ore and flux is graduated to supplement the 83
fuel furnished in the wood-gases. Thesegases
are injected into the furnaceiln or above the
air-tuyere zone. In thefurnacethey mix with
the hot or cold air blast and are consumed.
The combustion of these gases and of the char- go
coal distributed throughout the charge fur-
nishes heat sufficient to carry on the ore-re-
ducing process. |

The process connected herewith forms no
part of the present case, but willform thesub- g5
ject of a separate and distinct application.

‘What I claim 18— | . o

1. In an apparatus for ntilizing wood-gases
for metallurgical purposes,the combination of a
charcoal-kiln, pipesleading therefrom,aheat- 100
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for metallurgical purposes, the combination,
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ing-chamber through which safd pipespas,s,;-a
blast-furnace to which said pipes lead, and a

second pipe leading from the blast-furnace to |

the heating-chamber,whereby the spent gases
from the furnace are utilized to heat the heat-
ing-chamber and wood-gases, as set forth.

2. Inan apparatus for utilizing wood-gases !
for metallurgical purposes, the combination of |
acharcoal-kiln, heating-chamber, conduetin g- |
pipes, a fan or other forcing apparatus, an
equalizing-chamber, and a blast-furnace, as
and for the purposes set forth.

3. In an apparatus for utilizing wood-gases

with the charcoal-oven, of a blast-furnace, and
Intermediate devices by which the gases are
drawn from the eharcoal-oven, then heated in
a chamber which receives its heat from the
blast furnace, and then mixed with
pheric air, as deseribed. - o

4. The .combination of a forcing apparatus, ‘
a heating-chamber provided with baffle-plates, |

my own I affix

- atmos- )

326,451

| an equalizer, and a gas-conduit ﬂwing be-

tween said baffle-plates, as set fort

- b. The combination of the blast-furnace, the 25
heating-chamber having baffle-plates, a gas-
conduit leading through it and between said

Pplates, and a pipe for conducting the waste

products.of combustion to the heating-cham-
ber, as set forth. =~ S
6. In an apparatus for utilizing wood-gases ~
for metallurgical purposes, the combination of .
a charcoal-kiln, pipes leading therefrom, a
heating-chamber through which said pipes
pass, and a blast-furnace to which said pipes 35
lead, substantially as described. - S
In testimony that I claim the foregoing as
my signatare in presenee of
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two witnesses. T o o
- | HENRY M. PIERCE. o
| 'Wi't;'nesses:' ' | '

- E. EVERETT ELLIS,
- 0. E. DUFFY. -
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