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the impact of the meal, and a rotary conveyer, -

To all whom it may concern:

Be it known that I, MORRIS LANCASTER, a
citizen of the United States, residing at Rich-
mond, in the county of Wayune and State of
Indiana, have invented new and useful Im-
provements in Apparatus for Extracting Oil
by Means of a Solvent,of which the following
is a specification.

Thisinvention relatesto an apparatus for the
exftraction of oil or fats from vegetable sub-
stances by means of a solvent and the recov-
ery for reuse of the solvent employed.

The object of my present invention is to pro-
vide certain improvements on the apparatus
shown in Letters Patent of the United States
No. 253,722, granted to me February 14, 1382,
50 as to render the operations of said patented
apparatus more rapid, and to adapt the same
to more perfectly and economically remove the
solvent from the treated meal and oil. This
object I attain by means of the apparatus il-
lustrated in the accompanying drawings, in
which—

Tigure 1 is a section taken through the ex-
iracting-tank, and shows in plan the lower
portion of the same with its several operative
parts. Tig.2 is a vertical seetion taken trans-
versely throngh thesaid extraeting-tank. Fig.
3 represents i elevation the evaporator and
a condenser, with the chute or outlet-spout
connected with the evaporator, a portion of
said spout being broken away in order to
more clearly iliustrate the arrangement of
pipes for introducing steam ot steam and air
into the same, Fig. 4 represents, partly in ele-
vation and partly in section, my combined oil
and solvent separator, and also illustrates the
superheaterand condenser connected with said
portion of the apparatus. Tig. b illustrates a
modification of the same. Tig. 6 illustrates
the condenser.

It wiil be understood that in this apparatus
many of the partsare constructed and arranged
in a manner similar to those shown in my said
Letters Patent. Such parts will not therefore

require a minute deseription.

The separating-tank A, like that shown in
my former Letters Patent, hasits bottom made
slanting toward a central transverse depres-
sion, and is provided with the screen A/, lo-
cated above said bottom, the rotary shafts a
for the endless chains a/, that serve to break

B,forremoving the meal from the tank, Inmy
present apparatas I provide, near the bottom
of the tank and above the perforated screen,
between the shafts a, return-coils of steam-
pipes C, for the purpose of heating the con-
teuts of the extracting-tank., These pipes are
of sufficient length and number to cover the
entire available area at the bottom of the ex-
tracting-tank, and are arranged over each in-

clined’ portlon ot the bottom,as showu in Fig.
1. I may, however, employ other analogous
means for heating the contents of the tank—
such, for emunple, as a steam-jacket or false
l)otfom—armnoed to leave a suitable steam-
space at the bottom of the tank, the steam-
pipes, however, being a simple and economi-
cal mode of supplying the requisite heat. A
chate will be connected with the extracting-
tank for the purpose of conducting the meal
to the evaporator D after the meal has been
treatedintheextracting-tank andisdischarged
therefrom by the conveyer, a portion of said
chute being shown at d, Fig. 3, This evapo-
rator is the same as the evaporator which is
fully shown and deseribed in my aforesaid
Letters Patent, the meal beiug rolled over hot
surfaces composed of pipes, so that it is heated
and agitated for the purpose of freeing the
meal from the remaining solvent.

E indicates the chute that is connected WIth
the evaporator. In liea of forming air-holes in
the lower portion of this chute, as in my for-
‘mer patent, I introduce into the chute a small
steam-pipe, e, from which a jet of steam can be
discharged into the chuate; or I can introduce
into the chute a jet of stmm mingled with alr,
and for this purpose I providea steam -pipe, €',
having its discharge end located in a funnel-
Sh‘lped opening, €%, so that as the steam is in-
jected into the chute through said opening it
will carry the air along with it. The meal can,
however, be treated after its final discharge
from the evaporator in a separate apparatus.

Referring now to Fig. 4, I indicates a tank
for receiving the oil as it comes from the sepa-

-rator G, WhICh latter device is constracted and

qrranded in the same manner as the separator
shown in my former Letters Patent, This tank
T has a funnel orconical shaped top and bot-
tom, and it should be of suafficient size to hold
all the oil from a single charge of the extract-
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ing-tank, Thetank I'is provided with asteam-
pipe, f. connceted to its bottom, and a vapor-
Pipe, f*, connecting its top end with the con-
denser H, which latter will be hereinafter more
fully described. It is also provided with an
oil-discharge pipe, f? counecting its bottom
end with a superheater and agitator, H’, con-
structed similarly to that shown in my former
patent; or the oil may be simply discharged
from tank IF into a settling-tank. The pipe f%,
which extends down through the tank F to a
point near its bottom, passes out through the
side of said tank and connects with the pipe g
of the separator. In place of the oil-tank F,
however, the oil tank or colamn F’ shown in
Fig.5 can be employed. This column consists
of a galvanized-sheet-iron tank inclosing a se-
ries of horizontal perforated shelves or parti-
tions, T, and it is divided eeutrally by means
of a solid disk-shaped shelf or partition, 4, hav-
ing a central opening only, in which is fitted a
pipe, Iy which leads outside of the colnumn and
connects with the superheater and agitator H'.
If desired, the oil which passes down through
the column I/ above the partition 4 can be re-
turned to the column below said partition for
further treatment by means of a pipe, %, that
connects with the pipe I’ and enters the col-
uinn below its central partition. These pipes
1’ and ¢ are provided with sunitable cocks, %,
for controlling the How of 0il. The perforated
shelves are each provided with a cup, 1%, which
said cups are arranged alternately at opposite
sides of the vertical axis of the column, as
shown, the central cup-shaped partition, 4, be-
ing also provided with oune of these cups. The
oil-pipe K from theseparatorentersthecolumn
at its upper end, and is formed with an arm
which extends down into the cup of the top-
most shelf. The oil-pipe ¢* Las a similar arm,
that extends into the cup of the shelf next be-
low thecentral partition, ¢,in the column, while
all of the shelves except the lowest shelf in the

-series have each a vertical pipe, L, extending

down into the cup of the next lower shelf,

M indicates a pipe, which enters the column
Jjust above its central partition, whereby the
steam admitted by said pipe will ascend
through the upper set of perforated shelves,
as indicated by the arrows, and then pass off
through the vapor-pipe m. This vapor.pipe
should connect with a condenser for the pur-
pose of recovering any solvent carried out by
the jet of steam. The pipe K, connected with
the separator, discharges the oil into the cup
in the top shelf, and as the oil overflows it
will spread over the said shelf, the ascending
current of steam preventing the oil from pass-
ing down through the perforations in the shelf,
The oil is thus maintained on the shelf until it
overflows the end of the pipe L, that extends
above the shelf, and, passing down through
said pipe, it flows into the cup of the next lower
shelf, and so on until its final discharge from
the column through the pipe I’ As before

mentioned, when it is desired, the oil, after hav-
ing thus passed through the upper portion of

265,517

the column, can be returned to the lower por-
tion of the same below the central partition, 7,
by means of the pipe ¢, in which case the cock
¢ in pipe I’ will be closed and the cock ¢ in
pipe ® opened. The oil will flow from pipe
into the cup in the first shelf below said cen-
tral partition, and in passing down from par-
tition to partition, as in the former instance
hereinbefore described, it will be subjected to
a blast of air, which will be introduced into
the column at its base through the medium of
a pipe; N, provided with a suitable cock, the
air from this pipe ascending through the per-
forations in the shelves and escaping through
the air-discharge pipe @, that connects with
the column at a point below the partition 4.
As the air that passes out through this pipe
contains nothing of value, it is allowed to es.
cape. The oil, after passing down through
the tubes L from shelf to shelf of the lower set
or series of shelves, is finally discharged
through a pipe, O, into an oil - tank, P, said
pipe O also having a branch, O/, connecting
with the conecaved bottom of the casing of the
column, so as to convey all drippings into the
oil-tank.

The mode of operation is as follows: The
extracting-tank A, Figs. 1 and 2, being filled
with the substance to be treated and flooded
with the solvent, steam will be admitted into
the pipes C, so that the entire contents of the
tank will be warmed by the heat radiated from
the pipes, and thereby render the extraction
of oil more rapid than if the mass were in a
cold condition. This heating also enables me
to use a hydrocarbon as a solvent for sub-
stances whose oils and fats in a cold condition
will not combine with that solvent—such, for
example, as castor-beans, or lard and tallow
crackiings from rendering establishments, or
any other oils or fats that are not fluid in a
cold state,

I may bere remark that it will be seen that
I do not employ the commonly-termed * pro-
cess of extracting oils by means of vapor,”
since, as a matter of fact, vapor alone has no
efficacy in extracting oils under any conditions,
the heat which I use being simply to liquefy
the thick oils and fats, so as to enable thewm to
combine with the liquid solvent, and thus be
in a condition to be drawn off with the same.
The heat absorbed in warming the contents of
the extracting-tank is principally utilized in
the evaporator for freeing the meal. The hot
meal will also drain much drier than cold
meal, thus rendering the action of the evapo-
rator much more rapid and etfective. ,

The manner of discharging the treated con-
tents of the extracting-tank and the construe-
tion and operation of the evaporator D and the
separator G- are all fully set forth in my afore-
said Letters Patent. Care should be taken,
however, in the construction and fittings of the
devices employed for transferring the warm
treated material from the extracting-tank to
the evaporating-tank, so that all exposure to
the air may be avoided.
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in my former patent, as a final treatment of

the meal for th® purpose of removing any re--

maining traces of the solvent, the meal issub-
jected to ablast ofair. Ihavefound, howerver,
that even after such treatment the meal is left
with a bitter taste,whieh, in the case of human-
food preparations—such, for example, as corn-
meal for export to foreign or tropieal couun-
tries—is not desirable. ITu the place of air,
therefore, I introdnce a jet of steam through
pipe ¢, or steam and air combined, by meaus
of pipe ¢ and the funnel €% [t is not desira-
ble to vaporize the solvent by the use of free
steam, as no appreciable quantity of solvent
can bevaporized without condensing thesteam,
which will injure the meal both in color and
quality. Itisintended,therefore,that the solv-
ent shall be vaporized in the evaporator by dry
heat and agitation, and that the steam shall
only mingle with the meal after the latteris so
hot and dry that only the slightest amount of
condensation will take place. Under these
conditions the steam will remove any trace of
either the odor or bad taste of the solvent.
The oil, asit flows from the separator G, enters
the tank I through the pipe f%, it being dis-
charged from said pipe near the bottom of the
tauk,where it meets a jet of steam entering the
tank through the steam-pipef. The steam ris-
ing through the oil carries with it all remain-
ing traces of thesolvent,and, escaping throngh
the vapor-pipe f7, is discharged into the con-
denser. H, where the steam and vapor are con-
densed and the solvent retained for future use.
As soon as the tank F is full of oil the action
of the separator is suspended, the jet of steam
stopped, and the oil drained from the tank F
through the pipe f?, all of these said pipes be-
ing provided with suitable cocks,which can be
closed or opened asrequired. This oil can be
deposited in another tank and the water of con-
densation from the steam allowed to setile, or
it may be passed through the superheater and
agitator H’,which is operated as in my former
pateut, and there cleared of the water.

Another way of treating the oil with a blast
of steam is illustrated by Fig. 5, the operation
of which has already been described.

In the case of linseed-oil or any drying-oil I
prefer not to use a blast of air, as the air has
a tendency to oxidize the oil and injure its dry-
ing properties, and hence the oil,as it comes
from the column after being subjected to a
blast of sleam, is introduced to my superheater
and agitator H’ and treated as set forth in my
aforesaid patent for the purpose of removing
any water it may contain.

In the case of non-oxidizing oils—such as
castor-oil and all animal oils and fats, and also
cotton-seed oil, which in a crude state is only
a partially-drying oil—after treatment in the
upper portion of the column to a jet of steam,
the same can be returned to the column by
closing the cock in pipe 1’ and opening the
cock in pipe %, and then subjectiug the oil to
a blast of air to remove any water introduced
by the condensation of steam, the oil being

finally discharged into the tank P. In thislast-
described instance the superheater and agi-
tator can bedispensed with. Also, a modified
application of the blastof steam to theoil can be
made as it comes trom the superheater and agi-
tator, as described in my said Letters Patent,
whieh will removeéany bad taste or odor,and as
the temperatureof theoil is greater than that of
boiling water no condensation will take place
and no farther treatment will be required.
Also, as the steam wiil carry away nothing of
value, it can be allowed to escape.

The condenser H indicated in Fig. 4is more
fully illustrated in Fig. 5, which shows a con-
denserof the preferred torm. Itiscomposedofa
galvanz-Qd-sheet-iron tank about thirty inches
in diameter and eight feet high, a cold-water
pipe, k, at the top, a perforated shelf, 2/, near
the top, an overtlow-pipe, 12, connecting tlhe
space above the shelf with the space below the
shelf, an air-eseape pipe, k3, a pipe, &%, for the
entrance of the vapor to be condensed, the out-
let-pipes 7 and A% connected with the tank at
different heights, for condueting away the wa-
ter and solvent, and the hand-plate H? for
opening the condenser, so as toallow the clean-
ing out of any deposited sediment.

In operation a stream of cold water lowsinto
the condenser through pipehand falls upon and
spreadsover partition /. The wholeareaof this
shelf being filled with fine perforations causes
the water to fall through the space below the
shelfinaninoumerablenumberof sinall streams
or showers. The overflow-pipe A? is provided
to conduct surplus water below. The vapor
enters thie condenser through pipe A* near the
bottom,and comingincontact with the shower
of water is quickly condensed, and with the
water falls to the bottown of the tank. The
dotted lines X and Y respectively indicate the
level of water and solvent where the specific
gravity is less thau that of water. When the
gravity of the solvent is greater than the water
their respective positions would be reversed.
The advantages of this over any form of sur-
face-condenser are, first, particles of fine meal
cannot clog it; second, the entire condensing
capacity ot the water can be utilized; third,
the stream of air that is constantly passing
through the condenser is more perfectly freed
from the solvent; fourth, the cost will not ex-
ceed one-third of a surface-condenser of same
capacity. :

It will be observed from the explanalions
hereinbefore given that mwy invention com-
prises a new process of treating the oil-bear-
ing matter for the extraction of oil, the essen-
tial and important steps in the process consist-
ing in delivering the meal or other material
from the oil-extracting tank or vessel to the
evaporating tank or vessel through a passage-
way, or in any other suitable manner which
will not permit the material in such removal
to be subjected to the infleence of the external
atmosphere. Further,thesolventremainingin
the material is vaporized or evaporated by agi-
tating such material in the evaporator while in
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contact with lheated surfaces, such as coiled
pipe; and, further, after the said solvent is
evaporated Dby the radiated heat from the
heated surfacesor pipes, the meal, asitispassed
from the evaporator or after it has been re-
moved therefrom, is snbjected to the action of
ajet of steam or steam and air combined, the
object of which is to entirely free the treated
meal from all taint, odor, and objectionable
taste. Thismannerofremoving thefinal traces
of the solvent by dry or radiated heat is of
importauce in treating flaxseed or other grain
or seeid which possesses or is rich to a con-
siderable degrec in albuminous matter, for the
reason thatif the meal is subjected totheaction
of steam for the purpose of removing the re-
maining traces of solvent the nature and char-
acter of the product are entirely changed, and
the taint, odor, and taste eannot be eftectually
removed from the meal.

What 1 claim is—

1. The process herein described of treating
oil-bearing matter with a solventto remove the
oil, which counsists in removing the treated
matterfrom theoil-extracting tank to an evapo-
rating-tank without exposure to the air, then
evaporating theremaining solvent by agitation
of the material while in contact with hot sur-
faces—such as lieated pipes—and afterward
freeing the treated matter trom any taint or
odor by sabjecting it to the action of a jet of
steam and air combined.

2. The process of treating oil-bearing mat-
ter with a solvent for the removal of its oil,
the same consisting in extracting the oil from
the meal while in a heated condition, removing-
the treated matter from the oil-extracting tank
while in a heated state to an evaporating-tank
withont exposing the treated matter to the air,
evaporating the remaining solvent by heat and
agitation, and then freeing the meal from any
taint of taste or odor by a jet of steam or steam
and air combined, substantially as described.

3. Phecombination, with the extracting-tanlk
A, having an inelined bottom, the inclinedl
sereen, the conveyer arranged centrally in the
bottom of the tanl, the rotary shafts ¢ o, and
thechains earried thereby, of the coils of steam-

pipes, located respectively between the shafts
carrying the chains and above the inclined
sereen, anevaporator, D, and an air-tight chute
connecting the evaporator with the extracting-
tank, substantially as described.

4. The combination of the evaporator D, the
oil-extracting tank A, the coil ot steam-pipe C,
located within the latter and above a screen
therein, an air-tight chute conunecting the tank
and the evaporator, and a conveyer located
within the extracting-tank for delivering the
heated meal from the same to the air-tight
chute, substantially as described.

5. The combination, with the separator and
the condenser H, of the oil-tank I¢, the steam-
pipe connected with said tank at its bottom,
the vapor-pipe /7, leading from the upper por-
tion of the tank to the condenser, and the pipe

73, leading from the separator to the lower por-
. ? =

tion of the oil tank, snbstantially as deseribed,

6. The combination of the extracting-tank
A with the evaporator D, the chute E, the pipe
¢, adapted to admit a jet of steam only into
thie chute, and the steam-pipe ¢/, entering the
fannel ¢* in the ehute, whereby air will be ear-
ried along with the jet of steam entering the
chute from said pipe,substantially as described.

7. The combination of the separator with the
oil-tank F and pipe /7, the steam -pipe F, the
vapor-pipe // and condenser H, and the super-
heater and agitator 11’ with pipe f?, substan-
tially as deseribed.
tank H, of the water-inlet pipe at its top, the
perforated shelf below its top, the water-escape
pipe connecting the gpace above and below the
perforated shelf, the vapor-pipe eonnecting
with thelower portion of the tank, and the out-
let-pipes 1”19 respectively connecting with the
tank at different heights, sabstantially as de-
seribed.

Intestimony whereof I have hereunto set my
hand in the presence ot two subscribing wit-
nesses.

MORRIS LANCASTER.

Witnesses: '

War. MENDENIALL,
A. L. HAMPTON.

8. The combination, with the condensing-
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