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To all whom it may concern :

Be it known that I, HENRY M. PIERCE a
citizen of the United btates, residing at (;hl-
cago, in the county of Cook and State of Illi-
nois, have invented certain new and useful Im-
provements in Charcoal-Kilns and in the Man-
uafacture of Charcoal ; and I hereby declare the
following to be a full, clear, and exact deserip-
tion of the same, reference being had to the
accompanying drawing, wberein is shown a
longlitadinal vertical sectlon of a kiln and ac-
cessories embodying iny invention.

The object of this invention is to increase
the yield of charcoal, in quantity, weight,
and measure, per cord of wood, by i improve-
ments 1o kiln or oven conbtmetmn and im-

provements in the method of geuerating and

applyingheatfor thereductionof wood tochar-
coal. To accomplish this it is necessary to
avoid certain very objectionable features in
charcoal - kilns as now constructed, and. fo

changethepresentmethodofreducing the wood

in such kilns to charecoal.

Charcoal-kilnsas nowordinarily constructed
are either round or oblong, though sometimes
rectangular kilns are used. The round are
either strictly conlcal and taper to a point or
have an oval or flattened roof. The former
presents the appearance of a cone, the latter
of a frustum of a cone. The oblong kilnshave
perpendicular walls, arched roofs, and square

- corners, and are sustained by upright posts
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that are properly braced at the lower ends and
at the upper ends are tied across the top of the
kiln. The objectionable featureisnot so much
in the form as in the height made necessary
to give adequate capacity to the kiln.

It is well known that up to a certain extent
better and moreeconomical results follow from
charring wood in large quantities. To aceom-
plish thls, especially in the case of round kilns,
the excessive height amounts to a neceﬁsnv.
The samne error 1s largel y necessitated in the
present method of constructing oblong kilns.

In the operation of these kilus the charring
process coutinues rapidly until from one-halft
or two-thirds of the contents of the kiln has
been reduced to charcoal. This is always the
upper one-half or two-thirds. At this point,

owing to the heat hanging in the upper part
~of the Kkiln, further earbonization is greatly re-
tarded. The result is that it takes longer to

char the one-third of the charge in the lower
part of the kiln than the two- thirds iu the up-
per part. In reducing this lower part of the
charge to charcoul so great is the loss in wood

and time that the collier often prefers to ar-
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rest the operation and leave alarge partof the

kiln contents uncharred or in the forn of
brands. In a kiln holding
wood the uncharred portion and brands ordi-
narily aggregate twenty per cent. of the en-
tire charge.

In the present. method of makmn' charcoal
in kilns it is the common custom to generate

the heat necessary to carbonization by firing

the wood in the kilnitself., Itis apparentthat
to make sufficient beat to carry on this pro-
cess 1n large receptacles a considerable por-
tion of the wood itself and also of the valuas-
ble wood- -gases 1s actually consumed and de-
stroyed.

To avoid the first. objectlonable feature—
namely, error in kiln construction—I build my
kilns low, with square corners, with as flat an
arch as possible, and of unusual length. The
great length is necessary to obtain the requi-
site capacity. Iurthermore, in order to hold
the heat near the bottom while traversing the
kiln I introduce one or more pendent parti-
tions extending from the roof of the kiln down-
ward to a greater or less distance from the bot-
tom. 1 havedoorsfor charging and emptying
the Kkiln in the sides of the kilu, between the
partitions, 1nstead of the ends of the kiln. In
place of perforating the sides of the kiln with
boles, as.1s customary, for the escape of the

| volatile gases thrown off in process of carboni-

eighty cords of 6o
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zation, I build one or more chimneys outside

and adjacent to the kilus. These chimneys
open at the bottom into the kiln, and are open
at the top for the escape of the gasos These
chimneyshold thecarbonizing processtosteady
operation and prevent the fluctuations oceca-
sioned by winds. Continual luctuationsin the
charring process occur in case gases are al-

lowed to escape through outlets made in the
The floor of the

circumference of the kiln.
kiln is made with brick grouted with cement
and inclined to one or more gutters ranning
across the kiln.

To avoid the second objectionable feature
arising from internal firing, I construct in com-
| bination with the kiln herein described an out-
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. side heat-generating furnace and connect 1t
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with the kiln by a suitable flue. In this fuar-
nace I burn fuel that eannot be used for mak-

ing charcoal, such as edgings, sawdust, tan-
bark, the refuse of a wood-yard, gases, atom-
ized tar, &e. - _

I will now specifically describe the kiln as
illustrated in the drawings. |

A indicates the kiln, which is a low rectan-
gular chamber provided with an archor crown,
a, as nearly flat as the same can be made con-
sistent with strength and security. ‘This cham-
berisof nnusuallength—for purpose of descrip-
tion, say, twice the length of an ordinary rect-
angular kiln—and its upper portion is divided
up by transverse pendent walls a/, which di-
vide up the charge of the kiln and cause the
descent into the line of draft of all gases and
vapors which would otherwise accumulate 1n
the upper portion of the kiln. The special
value of this feature will be apparent when it
is remembered that the charge sinks down as
carbonization advances, and unless the Kiln
were so divided up a large chamber would re-
sult, in which a great volume of heated vapors
and gases could aceumulate at a point out of
the line of draft, whereas the division-walls
cause such heated gases to dip and ecirculate
through every portion of the charge.

In the side walls of kiln A, at poiuts between

the partitions,arecharging-doors b,and, it de- |

sired, other charging-doors, i, may be madein

condense on the pendent partitions and pre-
vent its escape by the doors, if the saine are
insufficiently secured. Traps ¢ may be pro-

the accumulation of liquid and for recovering
and atilizing any valuable products. The stack
orstacks Cmay be connected with a condenser,

and the gas and vapor may be conducted from

the kiln by a fan or other exhaust and utilized,
1f desired.

The operation of this improved kiln, in com-

bination with the outer heat-generating far-

nace, is as follows: The kiln A is first charged

with wood. Then the doors B B are shut and
luted up and the kiln hermetically sealed. The
furnace I, in connection with the kiln A, 13
then heated to a high temperature. During
the preparation of this furnace the products
of its combustion escape through stack S, and

the air isregalated so as to make the combus-

tion of the fuel in this furnace, as far as possi-
ble, complete. The damper N at foot of stack
S isthen closed and the damper N’ of the fine

T, communicating directly with the interior of

the kiln, opened. The hot non-combustible
gases from the farnace fill the kiln and rap-
idly bring it to a temperature necessary 1o car-
bonization. The gasesissuing from the outer
furnace, after commuuicating their heat to the
contentsof the kiln, mix with the gases evolved
by the carbonization of the wood and find ont-
let through the chimneys C. Noair being ad-
mitted to the kiln A and noair passing through
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the furnace F unconsumed, the carbonizing

process continues from beginning to end with-

out burning any wood or valuable gases. In"

Having thus described my invention, what L

claim, and desire to secure by Letters Patent,
1S~ '

the upper part of the kiln. These doors are | the case of one furnace being employed and roo
closed and luted when the kiln is charged, and | connected with one end of this oblong kiln,

35 with these exceptions there are no openings | the chimney or gas-exits are placed nearor at
into the kiln except the induction and eduec- | the opposite end. Thus the heated products
tion flues, hereinafter referred to. of the outer furnace, together with the hot

At oneend of the kiln A, I erect one or more | volatile gases evolved in the process of car- 105
furnaces or fire-chambers, F, with suitable | bonization, traverse the entire length of the

40 sfacks, S, and dampers N, and connect said | kiln. '
furnaces, by a flue or flues, T, provided with In cases where a furnace is used at each end
dampers N/, with the kiln A at or near its base. | of the kiln, and both are operated at the same
In these furnaces any suitable class of fuel | time, the chimney or chimneys for the removal 110
which will generate heated gases may be em- | of the volatile productsof distillationare placed

4c ployed. At or near the opposite end of the | near the center of the kiln.
kiln A, I erect one or more stacks, C, and con- During the charring operation the parfitions
nect the same with the kiln by a flue or flues, | @' ¢’ compel the heated gases to dip toward
¢, guarded by dampers N’ with the base of | the lower parts of the kiln, instead of running 115
the kiln. It will be seen that the draftissub- ! along its roof. -

;o stantially along the bottom of the Kkiln, and The actual results of the operation are—

- the highly-heated vapors and gases which are I'irst. A positive increase of the quantity
evolved from the charge in the kiln, though | and quality of the charcoal per cord. This
they may first rise in the separate compart- | charcoal is less porous, heavier, and will carry 12c
ments, must eventunally, owing to their own { a heavier burden in a blast-furnace than char-

gz pressure and the natural draft, descend and | coal produced in any other way.
move toward the stack or stacks, which keep Secondly. A large increase in the valuable
the heat near the bottom of the kiln. The | volatile wood products is obtained, as none of
bottom of the kiln is preferably made up of a | them have been burned in the process of car- 125
series of transverse inclines, the highest points | bonization. | |

6o of which are opposite the charging-doors b This kiln A may be operated in the ordinary
and the lowest points beneath the pendent | way by not using the outer furnace, I, but by
transverse partitions ¢/, thus forming gutters | internal firing and admission of air through
(+, which will collect auny liquids which may | holes in the bottom of the kiln. I30

vided opposite the gutters &, for preventing {

1. A charcoal-kiln having one or more trans-
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- verse pendent partitions which divide the up-

per portion of the kiln into a series of sepa-
rate chambers,substantially as and for the pur-
pose specified.

2. A charcoal-kiln having one or more trans-

~.verse pendent partitions which divide the up-

10

per portion of the kiln into a series of sepa-
rate chambers, and having its floor made up of
inclines whose lowest pomts are beneath the
transverse pendent partitions substantml]y as
and for the purpose speclﬁed

3. The combination, with a kiln ha'\?mﬂF one
or more pendent partltwns which divide the

upper portion of the kiln into separate cham- |

bers, of an independent furnace or fire-cham-
ber and a stack, both of which ate connected
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with a kiln Dby suitable flues, substantlally as
and for the purpose specified.
- 4. The combination, with a kiln having one

| or more pendent partitions which divide the 2o

upper portion of the kiln into separate cham-
bers, of a stack or chimney which eommuni-
cates with the kiln at or near its base, sub-
stantially as and for the purpose specified.

In testimony whereof I affix my signature, 25
in presence of two witnesses, this 20th day of
November, 1889

HENRY M. PIERCE.

Witnesses:

F. W. RITTER, Jr
H. B. MOULTON
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