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(N'o model.)

To all whom it may concern :
Be it known that I, HENRY M. PIEROE a
citizen of the United States, residing at Grand

Rapids, in the county of Kent and State ot}

5 Mlchlﬂ'an have 1invented certain new and use-
fal Impmvements in the Manufacture of Char-
coal; and 1 do hereby declare the following to

be & full clear, and exact description of the.

1nve11t10n su(,h as will enable others skilled in

1o the art to which it appertains to make and use

the same, reference being had to the accom-
panying drawings, and to letters or figures of
reference marked thereon, which form a part
of this specification.

1g  In the drawings, Figure 1 is a perspective
View of devicesembodying my invention. Fig.

2 1s a vertical section of one of the kilns. I‘Ig -
3 is a horizontal section of a kiln, showing a

modification in the ’ernﬂement of the klln
20 flues. -
Like letters I'EfBl tolike partb whe1ever they
oceur.
My present Invention 1elates to the utiliza-
tion of thosenon-condensable and uncondensed
25 gasesand vapors-given off in the carbonization
of wood for the purpose of charring the wood,
and has for its object to economize fuel and
obtain a larger yield of charcoal from the kiln.
| In Letters Patent No. 1745292, granted to me
3o February 29, 1876, and No. 184,898, of Novem-
ber 28, 1876, 1 described methods and means
for the withdrawal and recovery of the acetic
acid contained in gases developed 1n the de-
structive distillation or carbonization of wood,
35 and for utilizing the uncondensed gases and
vapors. In such cases the gases, &c., were
driven directly into the kiln and consumed
therein. - This, while advantageous 1n many
respects, 18 not as economical as 1s deswable,
40 for the reason that in supplying air to burn
the gases in the kiln aportionof the kiln-wood
must necessarily be burned and a correspond-
ing proportion of charcoallost. 1havetherefore
devised special means for the utilization of the
45 non-condensableand uncondensed gases, which
1 will now proceed to describe, so that others
may apply my invention. |
In the drawings, A indicates a kiln, or one
of aseries, for the carbonization of wood. This
- 5o kiln may be built of any suitable material,

| ing a channel a', in the bottom of the kiln
and laying acﬁoss the same bars ¢, or equiva-

preferably of brick, and is provided with a
series of flues or gas-passages to facilitate the
pmss&ge of the gas, productsof combustion, &c.

a ' indicate the air-inlets and gas- outlets
common to charcoal-kilns asusually "construct- 5 g
ed ; but in the present instance these holes are
kept closed during the operation of the kiln,
and are only employed as test-holes to enable
the workman todetermine when caIbomzatlon ,
is complete. 60

In the drawings 1 have shown two arrange-
ments of the flues which seem to me the best
adapted for the purpose, and either or both of
such arrangements may be used inakiln. The
first of these (shown best in Fig. 2) is con- 65
structed by arranging perforated partition-
walls «* ¢® near each end of the kiln, so as to
form the gas-chambers b I, while the second
arrangement (see Ifig. 5) 18 obtained by sink-

70

lent supports for the wood. The usual charg-
ing-doors, d ¢, are provided. .

In the arch of the kiln, or at other.suitable
point, 1 provide one or more vent or escape
pipes, f, each having a valve, f/, which may be "
weighted according to the pressure -desired in
the kiln at any given time,

g indicates a valved pipe for conductmﬂ‘the
gases developed in the kiln to amain, G, which
may be placed under ground; and from the
main G a short pipe, ¢', leads to a condenser,
H, which may be of any desired pattern.

I indicates a fan or equivalent, connected by
the pipe 4 with the condenser, and by the pipe
¢ with a furnace, K, from which the products
of combustion pass, by main L and pipes [, to
the kilns. The plpes g and [ are provided with
suitable valves, ¢’ aud I, and where several
kilns (consftituting a system) are employed the
mains G and L are common to all.

The devices being substantially such asspecl-
fied,their operation will be as follows: The kiln
havmg been charged with wood, a fire kindled
in the furnace K, and the valves ¢ g'-l' of the
pipes g l opened, the fan or equivalent exhaust
is started and dmwa the gases and vapors
oiven off by the carbonization of the wood in
the kiln through pipe ¢ into main G, thence
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| into condenser H, where the pyrohgneous acid 1¢c
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is condensed. The uncondensed and non-con-

densable gases, which are highly inflammable,

pass from the condenser H thron ogh the fan I,
and are forced into the furnace K where they
are consumed. Assoon as the non-condensa-
ble inflammable gases are ignited and the fur-
nace I thoroughly heated no more fuel will be
required. The heated products of the com-
bustion of the gas are driven from furnace K
into main L, and pass thence, by pipes [, into
the flues (b or ') of the Kkiln, to be distributed

through and impart their heat to the wood |

contained in the kiln. This is the general op-

eration of the devices when the process of car-

bonizationis thoroughly established ; but when

-the kiln is freshly started the vapors given off

are mostly aqueous and useless, and should be
allowed to escape, for which purposethe valved
vent-pipes a are provided ; and as such vapors
cannot be utilized for heating purposes it is
necessary to draw the gas-supply from some
other source. Consequently I usunallyemploy a
series of kilns, A, connected to common mains
G and L,and i in St‘lt’tll]g a Kkiln I close the valve
g’ of plpe g of said kiln, open the valve I of
pines [, and weight the vent-valves 7’ to the
pressure 1 desire to maintain in the kiln. 1
then obtain my supply of non-condensable gas
from the other kilns of the series, and allow
the vapors and gases developed from the fresh
wood to escape until their odor indicates the
presence of pyroligneous acid, after which 1
open the valve ¢’ of pipe g and allow the gases,
&e., from the kiln to enter main G, when the
operation will be continued, as first specified.
By conducting the gases from the kiln to a
condenser, as in my former patents, the aque-
ous vapors, pyroligneousacid, &e.,will be elimi-
nated; but if the non-condensable gases are
then conducted directly to and consumed in
the kiln it will necessitate the admission of a

" large volume of air,which will increase the loss

45

of carbon by consumption of the kiln-wood.
The same loss will also result, but in a greater

degree, if the aqueous vapors are not elimi- |

243,301

nated before the gases are reconducted to the '

kiln ; but by causing the combustion of the

ases in an independent furnace or combus-
tlon chamber, either with or without the pre-
vious elimination of the aqueous vapors, &c.,
their full value as heat-producers 1s obtained,
and no air to induce or support combustion i

| admitted to the kiln.

It is evident that, if the carbonic oxide (CO)
is forced to take an additional element of 0xy-
gen in the presence of carbon at a high tem-
perature, it cannot obtain its combmmﬂ' vol-
ume until the free carbon present has obtamed
at least an equivalent of oxygen, receives 1ts
full supply of oxygen, or, in other words, com-

bustion is induced Dbefore it enters the pres.

ence of the carbon.

The advantages of my invention are that 1
am enabled to utilize all uncondensed and non-
condensable gases in carbonizing the wood in

-the kiln without consuming any of the kiln-

wood or any other fuel. I obtain a continu-
ously-operating system and better resuits, both
in guality and quantity of products. |
Having thus described my invention, what
I claim, and desire to secure by Letters Pat-

1. The combination, with a closed charcoal-
kiln, of a weighted or automatic vent valve
or valves, a valved eduction-pipe, an induc-
tion-pipe, and an interposed fan, substantially
as and for the purpose specified.

2. The combination of the kiln A, provided
with perforated partition-walls a® o’ and au-
tomatic vent-valves [/, the valved eduction-
pipe g, condenser H, fan I, independent fur-
nace or combustion-chamber K, and induc-

| tion-pipe I, substantially as and for the pur-

pose specified.
In testimony whereof I affix my Slﬂuature
in presence of two witnesses.
HENRY M. PIERCE.
Witnesses :
I'. W. RITTER, Jr.,
H. B. MOULTON.
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