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UNITED STATES

OFFICE.

PATENT

LA FAYETTE DENTON VORCE, OF CHICAGO, ILLINOIS,

) PRO_',CESS "O;F' FE;XTRA-CTING OIL.

LU TTRSTT TITRNT

‘%PECIFIOATION :E’ormmg- part of Let.ters Patent No. 704,989, dated July 15 1902.

A.pplmatmn filed Uctﬂbel 29, 1900. Serial No. 34, 688. (No specimens)

To all wiwm it 1Ay COTLCeTTL:

Be it known that I LA FAYETTE DENTON
VORCE, a citizen of the United States, resid-
ing at Ohwago, in the county of Cook and
State of Illinois, have invented certain new
and useful Improvements in Processes of

- Extracting Soluble Matters and Recovering
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the Solvent Therefrom; and I do hereby de—
clare the following to be a fall, clear, and ex-
act descrmtmn of the mventlon 511ch as will
enable others skilled in the mt to whieh it
appertains to make and use the same.

My invention relates to the process of ex-

tracting oils and other extractive matters

from seeds and other substances by the use of

solvents and the recovery of the solvent from
the extracted matter. |

The object of the invention is to increase
the economy and efficiency of the process
hevetofore in use; and it consists in the novel
steps and mode of proeedure, as hereinafter
fully described, and speci eally set forth in

the claims.

In the ploeess in use for exiracting 0118

d&c., by use the use of solvents prior to my

mventmn the material was charged into large
tanks, commonly called * percolatms ? or
““macerators” and which are usually pro-
vided with a manhole at the top for charging

in the ground seed or other material and w1th""

swmgmﬂ*doms at the bottom for discharging
the spent residuum. When the percalatm
has been filled and tightly closed, the sol-
vent, which is ugua,l]y some light hydloea,r-
bon, such as gasolene or benzin, (although
bisulfid of carbon has also been used,) is
pumped into the percola,tor SO as to saturate
the material therewith. - The solvent is in
some cases leff to macerate for a time, and
the solution is then drawn off and fresh S01-
vent added Suecesswely until all the extract-
ive matter is dissolved out, and in other cases
the solvent is run 1h101w*h continuously, and
the solution is either 1ecewed in a storage-
tank or conduected to a second percolator and

pmsed through a fresh charge of material,.

thus beeomlnﬂ' further enrlehed with the ex-
tractive matter In any case in the process
heretofore in use after the oil or other ex-
tractive matter has been extracted from the
oil-bearing substances or other material the

excess of solvent is drawn from the percola-

tor, and to remove the residual solvent me-

is for ced into the (,onta,mlnfr-eha,mbel where-
by the solvent is vapomzed and to'ﬂ'ether
with the steam carried from the percolatm
through a suitable vapor-pipe, terminating

in a condenser, in which the steam and sol-

vent are condensed the latent heat of both
steam and solvent being taken up by water
circulating around the condensing - pipes.
The recovery of the oil or other e'{tmcted

‘matter from the solvent so as to reclaim the
latter for use over again has been effected by

subjecting the Solutlon to distillation by the
use of steam heat in Vanous forms of appa-
ratus.

‘Inthe above-described operatlon of steam-

ing out the residual solvent from the exhaust-

ed material in the percolator and recovering
the solvent thus driven out by condensa,tmn
a very large amount of heat has been lost, as
the steaming out has to be continued for a
conblderable time, often several hours, and
very large amount of highly-heated steam
has to be used to secure the complete elimi-
nation of all traces of the solvent from the
exhausted material, which is essential.

My process is devised to utilize the latent
heat of the steam and naphtha vapor during
the operation of steaming out the resuiual
naphtha from the exhausted material for sepa-
rating’ the solvent from the extracted oil,
which separation has been prior to my inven-
tion an entirely distinct and separate opera-

| tion from the process of steamlng outand usu-

ally carried out at a different time.

My invention is not dependent upon any
special form of apparatus, and my improved
process can be carried out by means of vari-
ous forms of apparatus. Also it is immate-
rial to my process Whether the extraction be
carried on in one or more percolators sepa-
rately or in two, three, or more percolators
connected in seriles.
trated diagrammatically in the accompanying

drawings has been found efficient in practical

work for the carrying out of my 1mpwved
process.
Figure 1 is a vertical lonﬂ‘ltudmal section

The apparatus illus-
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showmﬂ* the arrangewment ot the percolator

and the separator. Kig. 2 is a vertical trans-
verse section through the separator, showing
the preferred armnﬂ’ement of plpes Ifig. 3
1S a cross-section of one of the pipes E, shOw-’
ing more clearly the perforations therein for

ch&mcal]v held by the percolated mass steant | the escape of the oily solution.
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A represents a percolator or macerator (or 1 and naphtha vapors passing from | plpe B

a series of them) of anysuitable construction,

- 1n which the action of the solvent upon the

10

I5

material is carried on by any of the well-
known methods and which is commonly pro-
vided with a manhole having a tight cover a,
with one or more doors ¢ for discharging the
spent material, with a solvent-inlet pipe o,
with an eduction- -pipe a*for econducting away
the solution containing the ettlacted mat-
ters, and withany suitable or preferred steam-
inlet pipes, as a% for intromitting steam into
the mass of exhausted material in the perco-
lator. |

B represents a vapor-offtake pipe, through
which the steam and vaporized solvent pass

from the pereolator A to a separating appa-

“ratus D, ecomprising a closed chamber D2, in

20

25

the upper part of which are a number of
pipes E, which communicate with a vat or
chamber, as ¥, from which they are supplied
with the solution of solvent and extracted
matter, which may be pumped from the re-
celving-tank S to which the solution from
the percolators is conducted. The pipes E
are closed at their ends i and are slotted or
perforated on their upper side and placed
horizontally, so that the mixture of solvent

- and extracted matter will fill them for their

30

entire length and then overflow uniformly
and drip down upon a series of pipes J, which
are arranged In vertical lines beneath and

- through which the steam and vaporized sol-
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vent escapiug from the percolators by the off-
take B are caused to pass, heating the solution
and vaporizing the solvent, which escapes in
the form of vapor from the chamber D? by an
outlet, as K. In the particular form of sepa-
rator shown the central chamber D? is sepa-
rated by partitions G G' from a series of cham-
bers C C' C* C°%, &c., which oecupy the ends
of the separator and are separated from each
other by partitions ¢ ¢’ ¢* ¢, which extend
from the partitions G G’ to the end walls of
the separator D. The offtake I3 enters one
of the chambers, as C. The pipes J are open
at both ends and extend through both parti-

tion-plates G and G', so that the steam and |

naphtha vapors enter Ing chamber C from the
vapor-pipe I3 may pass unrestramed through
chambers C' C* C* C* C° successively and
in passing give up their latent heat to the
mixture of solvent and oil which is flowing
over the outside of the pipes, thereby vaporiz-
ing the volatile solvent, which, rising, passes
out of the chamber D* throucrh the outlet K
into any suitable condensmfr apparatus (in-
dicated by O) with or mthout the assistance
of a vacuum-pump. In the meantime the
oil or other extracted matter, freed in part or
wholly from the solvent, passes down to the

- bottom of chamber D? and is drawn off from

the bottom thereof through pipe L by gravity
in case no vacuum-pump is used for the edue-
tion of the volatilized solvent and by means
of a suction-pump if a vacuum-pump is used
for removing the naptha vapors. The steam

through the apparatus to the chamber C® in
giving up their heat to the solution flowing
over the pipes J become partially or wholly
condensed and then pass, partly or wholly
condensed, from the chamber C° through the

pipe M either to an auxiliary condenser or,
| if wholly condensed, to a separating-tank,

from which the solvent is pumped back to a
storage-tank or other receptacle for further
use in extracting, and the condensed steam

is either allowed to flow away or is used for:

any available purpose, as for boiler-feed wa-
ter, &c. |

The volatilizing - chamber may be con-
structed of any_smtable material, but I have
found cast-iron the best material for the walls
and division-plates and copper the best ma-
terial for the tubes J, and I prefer to so con-
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striet the chamber that the steam and naph-

tha vapor shall pass several times back and

forth under the pipes K, thus giving the sol-
vent and oil more time to pass from the top of
the apparatus to the bottom than if the steam
and naphtha vapor made but few passes from

one end to the other.

Whero operations are conducted upon a
large scale, the amount of oily solution to be
t1eated 1s ordinarily too great to be com-
pletely freed from the solvent by the hot va-
pors produced in the ‘““steaming out” of the
residual meal or other material, and an addi-
tional quantity of steam has to be used direct
from the boilers or from a superheater to ef-
fect the complete and perfect elimination of
the last traces of solvent from the solution

00
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in the same manuer that the entire separa-

tion has been heretofore performed. ThlS-

final treatment may be conveniently per-
formed by conducting the partially-separated
solution which flows from the outlet I of the
separator D to a closed tank, as T, Fig. 1,
which 1s provided with a steam-coil {, through
which steam 1s passed to heat the solution
sufficiently to drive off the last traces of the
solvent, the vaporized solvent passing away
through the outlet v to a condenser.

The process above described 18 applicable
to the extraction of oil from seeds or any
other oil-bearing substances-—such as tank-
age, garbage, offa,l, wool, and waste—and to
the extraction of other extractive matters—
such as essential oils from vegetable matters,

&C.; but the use to which I have applied itis

the extraction of oil from flax-seed, and the

- extraction of oil from cotton-seed, corn, nuts,
and other seeds and grain is to be conducted

in the same manner. The percolaters and
other apparatus aside from the separator
may be such as are already in extensive use

| in the manufacture of linseed-oil by the sol-

vent process.
No part of the appatatus herein descubed
i8 claimed in this application, as the same

forms the subject-matter of my pending ap-
plication, Serial No. 35,007, filed October 31,
1900.
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- heated volatilizing agent, such as steam, and
volatilizing the residuﬂl solvent in the mass,
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Ha,v:[nﬂ' fully deseribed my invention,what | into the exhausted material in the extraetion-

I claim as new, apd desire to secure by Lettel S
Patent 1§—
1. The process of extracting and recovering

soluble matters from mateual containing Lhe-
‘same, which consists in subjecting the mate—

rial in a elosed extraction-chamber to the ac-
tion of a volatile solvent, edueting the solu-
tion thus obtained and subsequently passing
it into a volatilizing-chamber, then passing

‘into the exhausted material in the extraction-

chamber a volatilizing agent, such as steam,

and volatilizing the IESIdH’Ll solvent left in

the material, conductmﬂ sald heating agent
and vapor into the volatlhszr eha,mber fmd
there utilizing their heat to ‘volatﬂlze more

or less of smd solvent from said solution, and

conducting said partially- condensed Va,pm%

thence to a condenser or separator.

2. The process of extracting and recovering
soluble matters from mateual containing the
same, which consists in subjecting the mate-
rial in a closed extraction-chamber to the ac-

‘tion of a volatile solvent, educting the solu-

tion thus obtained, then passing 111130 the ex-
hausted material in the extraction-chambera

conducting the heating agent and vaporized
solvent into a volatilizing-chamber and heat-
ing the same thereby, conductmn‘ the solu-

| t1011 of solvent and extracted mattel into the
volatilizing-chamber and there exposing it to

the heat of sald vaporized solvent and heat-
ing agent, whereby more or less of the sol-
vent is volatiliaed from said solution and said

heating-vapors are partially or wholly con--

densed and conducting said partially-con-
densed vapors to a condenser or separator.

3. I'he processof extracting and recovering

soluble matters from materlal containing the
same, which consists in subjecting the mate-—
rial in a closed extraction-chamber to the ac-
tion of a volatile solvent, educting the solu-
tion thus obtained and then passing into the
exhausted material in the extraction-cham-
ber a heated volatilizing agent, such as steam,

and volatilizing the resadual solvent leftin the
material, conductmn‘ said heating agent and
vVapors into a, Volamh?mﬂ*-chamber tthUﬂ‘h
closed pipes, passing the educted solution into

- the volatilizing -chamber and ecausing the

55
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same to therein flow in thin layers over the
pipes containing the heating agent and va-
pors, thereby more or less eornpletely vola-
tilizing the solvenl from sald solution and
partlally or completely condensing said heat-
ing agent and vapors, and conductmﬂ' sald
partlally -condensed va,pms to a condenser or
separator.

4. 'I'he processof extractingand recovering
soluble matters from material containing the

same, which consists in subjecting the mate- |

rial in a closed extraction-chamber to the ac-
tion of a volatile solvent, educting the solu-
tion thus obtained and subsequently passing
it into a volatilizing-chamber, then passing

chamber a volatilizing agent, such as steam,

hot air, gas or other heatmg agent and vola-
tilizing the residual solvent left in the mate-

rial, (,onduetmfr said heating agent and va-
pors into the volatilizing-chamber and there

‘utilizing their heat to volatilize more or less

!
A

of sald solvent from said solution, conduct-
ing salid partially-condensed vapors thence to
a condensex or separator, and then complet-

' 1ng the volatilization of the solvent from the
| solution by the application of heat from a dif-

ferent source.

9. Theprocessof extracting and recover ing
soluble matters from matemal containing the
same, which consists in subjecting the mate-
rial in a closed extraction-chamber to the ac-
tion of a volatile solvent, educting the solu-
tion thus obtained, then passing into the ex-

hausted material in the extraction- enamber-

a heated volatilizing agent, such as steam,

-and volatilizing the 1esidual solvent in the

mass, eonductmﬂ* the heating agent and vap-
orized solvent mto a volatilizin n*-cha,mbel and
heating the same thereby, conduetmw the so-
lution of solvent and extracted mattm into

the volatilizing-chamber and there exposing

it to the heat of said vaporized solvent and

heating agent, whereby more or less of the

Solvent 1S mla,tlhzed from said solution and
sald heating-vapors are partially or wholly
condensed, conducting said partially - con-
densed Vapors to a condensel or separator,

and then completing the volatilizing of the
solvent from the solution by the a.pphca.uon
of heat from another source.

6. T'he process of extracting and recovering
soluble matters from materlal containing the'

~
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same, which consists in subjecting the ma,te— |
rial in a closed extraction-chamber to the ac-

tion of a volatile solvent, educting the solu-

tion thus obtained and then passing into the
exhausted material in the extraction-cham-
ber a heated volatilizing agent, such as steam,

and volatilizing the 1681(11.1&1 solvent left in
the material, eonduetmﬂ' sald heating agent
and vapors into a Vola,mhzmn' - ehambel
through closed pipes, passing the educted so-

II0

I8
111{71011 into the volatilizing-chamber and caus-

ing the same to thelem flow in thin layers

over the pipes containing the heating agent

and vapors, thereby more or less eompﬂetely

volatilizing the solvent from said solution
and partlally or completely condensing said
heating agent and vapors, conductmﬂ' sald
partlally—eondensea vapors to a condenser or

separator, and then completing the volatili-

zation of the solvent from the solution by the

apphcatlon thereto of heat from a differ ent
source,

- In testimony whereof I hereto affix my sig-
nature in presence of two witnesses.

LA FAYETTE DENTON VORCE.

ertnesses

JNO. T. DE MILLE
WILLIAM IRWIN,
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