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Lo all whom it may concern :

Beitknown that I, JEAN ANTOINE MATHIEU,
of Hunter’s Lake, Sullwan county, Pennsylva-
nia, have invented a certain new and useful
Appamtua for Purification of the Products
Resulting from Distillation of Wood, of which
the following i1s a specification, reference be-
Ing had tothe accompanying drawings, where-
In—

Figure 1 is a section through the series of
"etmtb, and Fig. 2 is a Sectlon on a large
scale, through the column- Wftqhel and ltb CcOon-
I}eCtIODb .

Besidesnon-con demahle gases, the products
derived from the distillation of wood are spirit

of wood or methylic aleohol, pyroligneous acid,

and tar. i these substances,after dlstlllatlou
are condensed and run mto suitable I‘eser-
volirs, they will separate inte two layers—the
lowel one beingtar,theupper one py 1011n11(,0ub
acld mixed with sme of wood, both of these
substances holding a certain proportlon of tar
1n solution.

The object of my invention is to separate the
pyroligneous acid from the spirit of wood, and
also from the tar, and, after purifying it, to
convert it into "Lcetates of copper, lead, iron,
hme, soda, baryta, &e., as may be desired.

A and B Fig. 1, are ]fu*ge tanks or vessels,
preferably ot W ood and having steam-coils s
and &' at the bottomb A pipe, a’, with stop-
cock, leads from the bottom of A into the top
of B. A similar pipe, J/, leads from the bot-
tom of B into the top of the retort C, prefera-
bly constructed of copper or iron, and having
an arched top and bottom lined esteuorly
with fire-brick, as shown at g.

The retort C is heated by fire upon the grate

F, and is provided with a discharge-pipe, ¢/,
(,loaed by a stop-cock. A pipe, ¢, leddq fmm
the top into a drip-box, Q, from which a small
pipe, ¢’, with stOp-ﬂock, leads back into the

‘retort C. IFrom the top of the box Q a sec-

ond pipe, ¢, leads into a condenser-pipe, R, or
worm, 1mumersed in cold water (,ontmned 1n

the Ves.sel r, through which a circnlation is
kept up by means of the inlet # and overflow-
pipe f. :

The tank B communicates, by a pipe, 0,
with a vessel, D, provided with a series of
shelves 1.}1L,r<,ed mt;h holes, so as to allow a
free circulation of vapor through the vessel D.

These shelves are indicated by the broken
lines above the entrance of the pipe b, and may
be of any number desired.

Between the ends of the shelves and the
side of the vessel a space is left (not shown in
the drawings) sufficiently large to permit ac-
cess to a person desceunding through the man-
hole d. A smaller apelturu, D7, olosed by a
plug, admits air to the vessel when desned
and a pipe, d', (hppmn beneath.the surface ot
ligunid in vessel ¢/, acts as a safety-valve in
case the pressure iu the vessel D beeomes too
great.

A small pipe, ¢/, with stop-cock z, leads from
the bottom of D into another tank, E. The
tank A communicates with the tank B by a
pipe whose end 18 pierced with holes, as shown
at @, and beneath these holes a stmer‘ T, 18
Eldd;pt{,d to revolve.

Discharge-pipes G’ and e, provided with

stop-cocks, are arranged at different levels in
the tank L, and from the top a 1)1pe, G, leads
Into the apparatus shown in Fig. 2. A cireu-
lar drip-box, U, receives the pipe G and com-
municates With a condensing-pipe, O, or worm,
Immersed 1n a cold-water taunk, Y, and termi-
nating in two branches, p and Z——the former
thlml the latter provided with a stop-cock.

From the lower part of the drip-box U
(which is provided with discharge-pipes ¢) ex-
tends the pipe W, which can be closed at top
by the inverted cup N, actuated by the rod
N’. The pipe W leads to the bottom of the
washing-column H, provided with a series of

shelves, which hcwe short vertical pipes I, of

large diameter, covered by inverted paus,
Whow rIns (lcscend below the tops of the
pipes 1. Iach shelf is provided with an over-
flow, n, at the level of the top of pipe I and a
discharge, 4, having stop-cock.

Frowm the top of the colamn a pipe, J, with
drip-cateh J/ and return-conduit V, ka;ds to
the U-shaped condenser K, 1mmerbed in wa-
ter-vessel R, and having a, dlschd[ge, 7, lead-
ng through 3! second water-tank, v, to the
stop-cock ', where 16 branches upward, as
shown at , mto a trough, V, and downward
Into H, as shown at o The pipe K, after
emerging from R, leads into a second drip-
chtch, L with a trapped discharge, m, and
thenee into a condenser or worin, M, immersed

1n cold-water tank S,
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The operation is as follows: The tank A be-
ing filled with crude pyroligneous acid and the
stop-cock «/ being closed, it is heated gently
and slowly by the steam-coil s. The first ex-
ceedingly volatile products pass over, with
some acid vapors and steam, into the tank g,
issning from the holes at « into a warm solu-
tion of potash, lime, soda, or other base, which
is kept agitated by the stirrer T. The acid
portions being thus retained, the others pass
out through the pipe G; and the inverted cup
N being loosened, so as to seal the pipe W, the
volatile vapors pass upward into the condenser
O, where avery low temperature is maintained,
so as to condense them, and into which a
slightly acid solution can be introduced by the
pipe p if ammonia 1s present. The condensed
liquid can then be withdrawn at {. When the
vapors from the first slight heating of the tank
A have ceased to come over, the cup N 1is
raised, and the stop-cock ! being closed, warm
water is introdaced by the pipe p until a proper
level is reached in the condenser-pipe O (now
no longer cooled) and in the pipe p, which, be-
ing left open, thus acts as a satety apparatus
to prevent too high a pressure. The heating
of the tank A being then continued, the less
volatile vapors pass downward through the
pipe W into the column H, at the bottom of
which, and on each shelf to the level of the
overflow-tubes n, is placed a warm aud non-
volatile acid, such as dilute sulphuric acid, the
temperature of which is maintained constantly
above that at which wood spirit condenses.
The vapors are thus obliged by the inverted
pans ¢ to bubble up through the washing acid
solution, whereby all traces of ammonia or
other basic substances are removed. They
then pass through the pipe J and into the U-
tube K, (any condensed portions being caught
in the drip-cateh J’ and returned by the con-
duit V to the column,) where they are partly
cooled, so as to remove the water, the vessel R
being filled with liguid kept at a temperature
sufficiently high to permit the wood spirit to
pass in vapor while condensing the warter,
which is drawn off at Z, and either ran 1nto
the trough o or into H, as may be desired.
After passing through this tube K the vapors
flow into the condenser M, where they are
finally condensed, and at whose entrance the
drip-cateh Liremoves the less volatile portions.
When all the methylene and analogous vola-
tile parts are driven off from the tank A, the
cock @' is opened, and the residue flows into
the second tank, B, where, the cocks ¢/ and 5’
being closed, it is heated more highly by the
steam-coil /. The pyroligneous acid 1s then
disengaged in tie torm of vapor and passes
into the vessel D, where sheet or leat lead has
been previously placed on the shelves, and, the
cock z and openings D’ d being closed, the
vapors circulate through the vessel, attacking
the lead. Astheycondense and combine with
the lead they drip down onto the bottom of
the vessel, and when a sufficient quantity has

accumnlated the distillation in B is stopped,

234,998

and the opénin gs D’ d are opened to admit air,

whiclh both cools the contents of D and sup-

plies the oxygen necessary for further combi-
nation. The solution is then drawn off, or, if
desired, it is admitted into the vessel E by the
pipe ¢ and converted from a basic into a neu-
tral or acid salt by contact with the acid va-
pors issuilng {rom a.

Instead of lead, the vessel D may contain
upon its shelves soda, potash, lime, baryta, or
other base.

When the vapors from the tank B come over
too highly charged with tar the distillation 1s
stopped, and the contents are run through the
pipe I/ into the retort C, where they are highly
heated by the fire on I, and the taris freed
from all matters less volatile than itself, which,
after passing through the drip-catch Q, are
condensed in the condenser R. The tar itself
is then withdrawn at ¢'.

The degrees of heatin the several tanks and
their respective condensers may be varied ar-
bitrarily, so as to yield products of any density
desired, and hence I prefer to leave them to
the discretion of the skilled workman.

Broadly speaking, the products are sepa-
ratedd by manipulating, as above, into, first,
products more volatile than wood spirit of
commerce; second, wood spirit; third, pyro-
ligneous acid in the form of salts; fourth, tar;
and the principal matters removed as impuri-
ties are water and ammonia vapors.

I am aware that the column H, above de-
sceribed, is not new, such a device being shown
in Letters Patent No. 61,388, dated January
22,1867; and 1L am also aware thatthe use of a
U-shaped tube as an intermediate condenser 1s

old. I therefore do not claim either of these.

elements singly, but only in combination with
one another and with other devices, as here-
inafter stated.

I claim—

1. The combination or system of distilling-
vessels A, B, and O, communicating with one
another, and each having its respective con-
denser, whereby the separation of the products
of wood-distillation is carried on continually
and simultaneously, substantially as described.

2. The combination, with the distilling-ves-
sels A and B, having communicating pipe a/,
and with the condensing and combining ves-
sel D, of the tank 1 and its stirrer I, where-

by the more volatile products of distillation

are freed from acid traces by passing them
through a Dbasic solution obtained from the
products of the second distillation, substan-
tially as described. | |

3. The combination, with the distilling-ves-
sel A, of the tank LI, provided with a stirrer,
T, the column H, the U-tube K, and the con-
denser M, whereby the distilled produncts are
freed during one operation from acid, alkaline,
and watery impurities.

JEAN A. MATHIEU.

Witnesses:
WM. B. ROBINS,
RICHARD S. HUNTER.

70

75

R0

S5

90

95

100

105

T10

11§

I120

125§




	Drawings
	Front Page
	Specification
	Claims

