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Be it known that I, Hoaer T. Yarvan,
a citizen of the United States, residing at

Tcledo, in the county of Lucas and State of

Ohio, have invented certain new and useful
Improvements in Processes for Extracting
Turpentine and Rosin from Resinous
Woods; and I do declare the following to
be a full, clear, and eéxact description of
the invention, such as will enable others
skilled in the art to which it appertains to
make and use the same, reference being had
to the accompanying drawings, and to the
letters and figures of reference marked
thereon, which form a part of this speci-
fication. .

In removing turpentine from the logs,
stumps, and various parts of certain pines,
firs, larches and other resinous woods the
method heretofore employed is to either re-
duce the wood to small chips which are then
subjected to the action of live steam, where-
by a comparatively. small portion of the
turpentine, but not resin, is distilled and

saved, or to submit the woods to destructive

distillation in retorts, whereby only impure
turpentine and tar are recovered.,

My invention relates to and its object is
to provide a process for overcoming the ob-
jections to the methods above indicated, and,
more particularly, to furnish methods by
means of which all of the turpentine and
resin may be quickly and cheaply recovered
from resinous woods, and by means of which
sueh woods shall be rendered fit for subse-
quent use in the manufacture of wood pulp.

A further object of my invention is to
provide safeguards against the dangers aris-

ing from the explosive character of the va-:

pors generated in my apparatus in prac-
ticing my process.

To this end, the resinous wood to be treat-
ed is fed to a cutting machine or “chipper

which reduces the wood to small thin chips,
cut across the grain of the wood. These

chips are placed in a stout iron tank or ex-.

tractor having a door at top through which
material is introduced into the chamber of
the vessel, and having also a door near the
bottom through which the exhausted chips
are removed. The vessel has, near its bot-
tom, a perforated false bottom or dia-
phragm upon which the chips rest and di-
rectly beneath which is'a steam coil supplied
with high pressure live steam to maintain

the proper temperature in the extractor dur-
ing the process. Superheated steam is now
injected into the mass of chips contained in
the closed chamber of the extractor. Sub-
stantially all of the lighter turpentines are
thus vaporized and pass over with the steam
to a condenser leaving in the wood the
heavier turpentines and oil of pine. The
water and turpentine being separated, either
by gravity or distillation, the turpentine is
discharged into a tank. Thus far the mass
of chips has given up only a portion of its
turpentine and none of its resin. The chips
are now hot and in an extremely porous
state. A partial vacuum is next,—by means
of a condenser or vacuum-pump, or both,—
produced in the extractor, thus removing
any excess of moisture, still further opening
the pores of the wood and facilitating ex-
traction in the further progress of  the
process. The chips are now treated with a
liquid hydrocarbon, by spraying the same
liberally upon the top of the hot mass and
allowing it to percolate through to the bot-
tom of the extractor. : '

In my process the naphtha and benzin of
cominerce may be employed, but in my
method I am enabled to use and prefer to
avail myself of the heavier hydro-carbons
having a boiling . point of about 240° to
270° F. The advantages of the use of the
heavier hydrocarbons are their economy in
first cost and comparative freedom from
highly explosive vapors, as well as their
higher boiling points which facilitate the
melting of the rosin and the separation of
the turpentine. In the process which I have

devised in which the lighter turpentines are

first removed by steam, the turpentines re-
maining in the wood have a boiling point
extremely high, say, from 340° to 360°, F.,
and I am therefore enabled to remove these
with a heavy hydro-carbon and to afterward
separate by distillation, owing to the great
difference in the boiling point of the solvent
and the turpentine. The bath of hot hydro-
carbon, in its course, quickly and completely
penetrates all the woody particles, and dis-
solves and washes out from the hot and
highly porous chips and carries with it all
the remaining turpentine and resin. From
the bottom of the extractor the hydrocarbon
solvent with its turpentine and resin is con-
ducted to a still where the separation of
these three constituents is effected: A par-
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tial vacuum is now, by any suitable means,
produced in the still to expedite the opera-
tion, to lower the boiling point of the mix-
ture and to prevent undue heating of the
product. The solvent, although it may be
of nearly the same specific gravity as the
turpentine, yields readily and, passing over

as vapor to a condenser, is first recovered |

and conveyed to its tank to be again used as
required. The turpentine and rosin, how-
ever, cling stubbornly together notwith-
standing these are at the boiling point with-
in the still. Next a stream of live steam is
injected into the heated mixture. This has
the effect of rapidly and completely sepa-
rating the turpentine from the rosin. The
turpentine vapor and steam, passing over
to a condenser, are condensed and separated,
the turpentine being discharged into its
tank. The melted rosin, which 1s now freed
from the solvent and turpentine, is next
withdrawn from the still into barrels. The
chips are next again steamed to recover the
resichie of the solvent and are again sub-
jected to a vacuum to remove condensed
steam. The chips are now nearly dry and
are ready for use in the manufacture of
wood pulp. Because of their entire freedom
from resin, these chips yield readily to either
the caustic or sulfite process.

The process above described and the ap-
paratus herein illustrated and explained, as-
sumes for convenience, that but one extrac-
tor is to be employéd. In practice, however,
1 use a series of several tanks or extractors
connected together in such fashion that they
may be used in groups of two or three or
more at once, as may be desired, the arrange-
ment of the apparatus being such that the
groups may be caused to progress, step by
step, through the whole series. Some of
the advantages of this arrangement are:
1st., economy of fuel, since the superheated
steam after passing through the wood chips
in the first extractor in a group may pass
through a second or third member of the
group without waste of its heat, the neces-
sary temperature of the steam being main-
tained by the live steam coils in the bottom
of the extractor; 2d., economy in the quan-
tity of hydrocarbon to be recovered by dis-
tillation as well as the number of operations
necessary for the separation of the hydro-
carbon the turpentine and the resin, for,
manifestly, the same hydrocarbon may be
nsed for a_group of extractors, the liquid
becoming richer as it proceeds through the
series, so that one distillation answers for
all the members of the group, and 8d., econ-
omy of time and labor, because when the
material in the first extractor in the group
is exhausted this extractor is cut out from
the oroup, to be now emptied and refilled,
while at the same time a freshly filled wait-
ing extractor is added to and becomes last
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in the group. Thus the active group of
extractors progresses constantly through
the series, the extractors being cuccessively

disconnected from the group, emptied and

filled as fast as their contents become ex-
hausted, while a freshly filled extractor is
added to the group, so that the process be-
comes practically continuous.

In practicing my process with the lighter
hydrocarbons certain parts of the apparatus
when partly emptied contain air saturated
with hot vapor of the solvent, which mix-
ture is highly explosive. To guard against
the dangers of explosion, in such case, I
connect the tanks and other parts of the
apparatus in which this explosive mixture
may be present with a gasometer or gas-
holder in which the air is displaced by some
gas having no free oxygen, such for instance,
as CO or CO, or nitrogen. The parts re-
ferred to being charged with this inert gas,
the air being excluded and the gas being
retained and used over and over, the danger
of explosion is reduced to a minimum. In
case of fire, no explosion would eccur within
the tanks, as would be the case if an inert
gas were not substituted for the air. An
mmportant additional advantage in the use
of a gasometer or gas-holder is that it ac-
commodates itself to the variations of the
volume of gases and vapors in the appara-
tus, and preserves a nniform pressure in the
various parts of the apparatus with which it
is connected.

While ordinarily I prefer to practice my
process by the use of the successive steps
above enumerated, I do not limit my inven-
tion to a process which includes all these
steps, as it will be understood that the bath-
ing of the wood with a hot liquid hydro-
carbon solvent in connection with the pre-
liminary distilling off the lighter turpentines
by steam, which is entirely novel, if con-
tinued for a sufficient time with an adequate
amount of the solvent will extract the tur-
pentine and the resin. Therefore the vac-
num steps above referred to, while highly
nseful and important, are not indispensable,
and it should be understood that my in-
vention is broad ;enough to comprise the
steps of treating woods with steam o re-
move the lighter turpentines and then with a
hot hydrocarbon solvent for the extracting
of their turpentines and oils of pine and
rosin, Neither do I limit my invention to
the use of a hydro-carbon solvent as it will
be understood that, although I prefer to
employ this solvent, other neutral volatile
solvents may be used in lieu of a_hydre-
carbon solvent. By the use here and in the
claims of the term “neutral” it is under-
stood to define substances having neither an
acid nor an alkaline reaction. .

The. above process may be practiced. by
means of the apparatus illustrated dia-
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grammatically in the accompanying draw-
ings in which the single figure is a side eleva.
tion of my apparatus with some of the parts,
(such as the gas holder, which will be
clearly understood without illustration,)
being omitted for the sake of clearness.

In the drawings, 1 is a cylindrical up-
right iron tank or extractor, closed at top
and at bottom, and provided at top with a

door 2, through which the extractor is

charged, and near the bottom with a door 3
through which the extractor is emptied.
These doors when closed are steam tight.
The extractor is provided near its bottom
and just below the door 3 with a forami-
nous false bottom 4. In the space between
this false bottom and the bottom proper is
a steam coil 5 connected by a pipe 6 to
boiler 7. .

8 is a suitably valved steam pipe leading
from super-heater 9 to the chamber of the
extractor 1, by means of which steam may
be blown through the contents of the cham-
ber. : '

10 is a hydrocarbon tank from which

leads pipe 11 and which is connected with

a spraying device 12 in the chamber of the
extractor near its top.

. -Leading from the bottom of the extractor
is a pipe 18 connected with a tank 14 which
ig, in turn, connected with a pump 15. This
pump is arranged to withdraw the contents
of the tank 14 and to discharge the same
through pipe 16 into still 17. From the top

‘of the chamber of the extractor 1 leads a

pipe 18 to a condenser 19 connected with a
turpentine tank 20. A pipe 21 connects the
top of the chamber of the extractor with a
vacuum condenser 22. A pipé 23 connects
the top of the chamber of the extractor.with
another condenser 24, this condenser being
also connected by pipe 25 with the still 17.
A vacuum pump 26 is connected with the
still 17 and with the vacuum condenser 22
through pipes 27 and 28. A pump 29 is con-
nected - with the condensers 22 and 24
through a suitably valved pipe 30 and is
arranged to pump the condensations from

" these condensers back to the solvent tank
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10 through the pipe 31, or elsewhere, as may
be desired. )
The chamber of the extractor being

charged with the comminuted wood to be’

treated and the doors being tightly shut,
steam is admitted to the coil 5 so that the
mass becomes heated. Steam is now blown
through pipe 8 through the mass, thus va-
porizing the lighter turpentines. - The va-
pors pass over through pipe 18 to the con-
denser 19 where the water and turpentine
are separated by gravity or otherwise, the
turpentine being drawn finally ‘into the
turpentine tank 20. The jet of steam is
now discontinued. Next the chamber of the
extractor is connected with the vacuum con-

denser and pump 22—26 and the contents of
the extractor are by these means largely

freed from moisture and the pores of the

wood are still further opened. The hydro-
carbon solvent is next admitted through pipe
11 to the spraying device in the top of the
chamber of the extractor. The sprayed
solvent percolates down through the chips,
which become thoroughly bathed and satu-
rated, and flows out through pipe 13 into
tank 14. The hot hydrocarbon dissolvesand
carries with it the remaining turpentine and

70

75

the rosin, the flow of the solvent continuing -

until the chips are thoroughly exhausted.
From the tank 14 the pump 15 passes the
solution through the still 17 from which the
hydrocarbon vapor first passes over through
pipe 25 to the condenser 24 from whence itis
taken by pump 29 and returned to the tank
10 to be again used- The turpentine vapor
is next liberated and is conducted through
pipe 18* to condenser 19 and thence to the
turpentine tank 20. There now remains in
the still rosin which is drawn off from the
still into barrels, as at .82. The vacuum
pump 26 is connected by pipe 27 to the coil
of the still 17. The partial vacuum pro-
duced in the still by this pump hastens the
action of the still, lowers the boiling point
of the contents of the still and prevents their
undue heating. A steam. pipe 33 is also
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connected with the coil of the still 17.

through which pipe may be furnished a
steam jet to promote the rapid separation
of the turpentine from the rosin after the
recovery of the solvent. The chips are next
again steamed to recover the residue of the
solution and are again subjected to a
vacuum through the pipes 21, vacuum con-
denser 22 and pump 26 to remove the con-
densed steam. The chips are now clean and
nearly dry and are ready for use in the
manufacture of wood pulp. :

Having, described my invention, what I
claim and desire to secure by Letters Pat-
ent is,— -. ‘

1. The process of recovering turpentine
and rosin from resinous woods which com-
prises distilling the wood with steam, then
interrupting such distillation when the
lighter turpentines have been recovered, and
then extracting the remaining turpentines
and the rosin with a neutral volatile solvent.

2. The process of removing turpentine
and rosin from resinous woods, which con-
sists in confining small fragments of the
wood within a suitable cham%er; then sub-
jecting the wood to the action of steam to
remove a portion of the turpentine; then
producing a partial vacuum in the chamber
to remove excess of moisture, and then treat-
ing the wood with a hydrocarbon solvent to
i'.emove the rosin and the remaining turpen-

ine. :

3. The process of removing turpentine
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and rosin from resinous woods, which con-
sists in. confining the wood in commi-
nuted form within a suitable chamber; then
treating the wood with steam to vaporize
and remove a portion of the turpentine;
then treating the mass with a hot hydro-
carbon solvent, and then distilling the mix-
ture thus obtained to separate the solvent
the turpentine and the rosin.

4, The process of removing turpentine
and rosin from resinous woods, which con-
sists in confining the wood in comminuted

form within a suitable chamber; then treat-

ing the wood with steam under a partial
vacuum to remove the lighter turpentines;
then ireating the mass with a hot hydro-
carbon solvent; then recovering the solvent
from the solution thus obtained, and then
separating the turpentine from the residue.

5. The process of removing turpentine
and rosin from resinous woods, which con-
sists in confining the comminuted wood
within a suitable chamber; then steaming
the wood to remove the more volatile tur-
pentines; then treating the mass with a hot
hydrocarbon solvent; then distilling off and
recovering the solvent from the solution
thus obtained; then by further distillation
separating the remaining turpentine from
the rosin, and then further treating the wood
with steam to vaporize and recover from the
mass the residue of the solvent.

8. The proecess of removing turpentine

and rosin from resinous woods, which con-.

sists in confining the wood in finely subdi-
vided form within a suitable chamber; then
subjecting the wood to the action of steam
to remove a portion of the turpentine; then

treating the wood with a hot hydrocarbon

solvent to remove the rosin and the remain-
der of the turpentine, and then treating the
wood with steam to recover the residue of
the solvent, and, finally, removing the con-
densed steam by means of a vacuum. |

7. The process of removing turpentine
and rosin from resinous woods, which con-
sists in confining the wood in comminuted
form within a suitable chamber; then pass-

ing through the mass a volume of steam to |

vaporize a portion of the turpentine; then
condensing and separating the steam and
turpentine vapors; then treating the mass
with a hydrocarbon solvent to remove the
rosin and the remaining turpentine, and then
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distilling the mixture thus obtained to sepa-
rate the solvent, the turpentine and the
rosin.

8. The process of removing turpentine
and rosin from resinous woods, which con-

_sists in confining the wood in comminuted

form within a suitable chamber; then treat-
ing the wood with steam to remove a portion
of the turpentine; then causing a partial
vacuum within the chamber to remove ex-
cessive moisture; then subjecting the wood
to the action of a hot hydrocarbon solvent
to remove the rosin and the remaining tur-
pentine, and then again treating the wood
with steam to recover the residue of the
solvent.

9. The process of removing turpentine
and rosin from resinous woods, which con-
sists in first treating the wood in commi-
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nuted form with steam to recover the lighter

turpentines; then treating the wood with a
hydrocarbon solvent, to dissolve the turpen-
tine and rosin, and then by fractional distil-
Iation under a partial vacuum recovering the
solvent from the solution and separating the
turpentine from the rosin.

10. The process of removing turpentine
and rosin from resinous woods, which con-
sists in treating the wood with steam to
remove a portion :of the turpentine; then
treating the wood with a hydrocarbon sol-
vent to dissolve the-remaining turpentine
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and rosin; then by distillation recovering -

the solvent; then by further distillation
separating the turpentine from the rosin,
and, during the latter step, blowing a jet
of steam into the material under treatment.

11. The process of removing turpentine
and rosin from resinous.woods, which con-
sists in treating the-wood with steam; then
treating the wood with a hydrocarbon sol-
vent to dissolve the turpentine and rosin;
then by distillation recovering the solvent;
then by further distillation under partial
vacummn separating the turpentine from the
rosin, and, during the latter step, blowing
a jet of steam into the material under treat-
ment, ’ '

In testimony wheréof I affix my signature
in presence of two wibtnesses.

. HOMER T. YARYAN.
Witnesses:
C. S. Rowizy,
Apa E. Canrzrow.
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