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UNITED STATES

PATENT OFFICE,

JOIUN W. EVANS, OF CLEVELAND, OHIO.

APPARATUS FOR EXTRACTING OIL.

SPECIFICATION forming part of Letters Patent No. 618,791, dated January 31, 1899.
“Application filed April 8,1896. Serial No. 586,677, (No model,)

To all whom it may concern.

Be 1t known that I, JOHN W. EVANS, of
Cleveland, Cayahoga county, Ohio, have in-
vented certain new and useful Improvements

in Apparatus for Extracting Oil from Grain

and other Oil-Containing Material; and I do
hereby declare the following to be a full, clear,
and exact description of theinvention,such as

will enable others skilled in the art to which |

it pertains to make and use the same.

My invention relates to apparatus for the
treatment of grain, seeds, and other vegeta-
ble matters by the solvent process for the ex-
iraction of their contained ci1l when such
orain, seeds, &c., are designed for or suscep-
fible of subsequent br eatment and usein the
manufacture of other products from their re-
maining constituents—as, for instance, the
manufacture of whisky, aleohol, beer, &c.

T'he obJect of my invention is to utilize and
save such oll which in the ordinary process
of manufacture 1s wasted; and myinvention
consists 1in the novel apparatus especially de-
signed for such purpose, although applicable
also to other uses.

In the drawings, Figure 1 is a2 view in ele-
vation of a percolator especially designed for
use in the extraction of oil by the solvent
process. Ifigs. 2 and 3 are respectively side
elevations and sectional views of a device es-
pecially adapted for separating the remaining
solvent from the meal or other material after
the o1l has been extracted. Figs. 4,5, and 6
show enlarged views of some of the deta,lls

A lepresents a percolator provided with
the usual feeding or charging opening A’ at
1ts upper end and also the usual solvent and
vent pipes W and Y, as will be hereinafter
set forth. Idreakers or supports B B may be

also provided for holding up the mass in the |

percolator to prevent it from packing, these
breakers being preferably provided with pipes
3’ B’ for introducing hot air into the mass

“after the oil and solvent have been drawn off.

The breakers are supported at their outer
ends in any suitable’ manner on the sides of
the percolator and are held in horizontal po-
sition at their free ends by a suitable sup-
port, such as a ring or center piece C, which
i3 suspended from a chain C', which in turn
extends from the top of the percolator and

-or the other.

which is fitted a perforated plate H'.

| suitable manner—such, for instance, as the
It will be

manner shown in the drawings.
understood that these breakers are loosened
at their inner ends when it becomes desir-

55

able to empty the percolator of the material, -

and when thus loosened they will fall or drop
down and lie against the sides of the perco-
lator, as shown in dotted lines in Fig. 1.

60

At the lower end of the percolator, which

1s preferably formed funnel-shaped, is the
discharge-opening D, both for the mixed sol-
vent and oil or for the meal, asitis desired or
becomes necessary to discharge either the one

opening D isan agitator K, provided with ra-

Directly above the discharge-

dial teeth and so constructed and attached

as to be revolved when it is desired to empty
the meal or crushed material as it falls and to
keep 1t from becoming clogged or from chok-
ing the outlet D.

Inasmuch as the discharge-opening at the
lower end of the tank is used for the purpose
of discharging either the mixed solvent and
o1l or-the meal or other material I have pro-
vided suitable valve mechanism whereby
either function may be performed, as desired,
without interference. Thisconstructionisas
follows: | ' .

The lower end of the discharge-opening is
elongated and formed into a spout D' D? D?

/90

75

30

D* made in sections and joined by means of

flanges d d d d and suitable bolts passing
through them. I prefer to form this spout
rectangular in cross-section, but do not limit
myself to such shape. Between two of the
sections, as D' D7, or at that part where they
meet, I form a valve seat or way K, tapering
toward the lower end and inclined toward one

35

Q0

side, as are also the flanges and meetlnff joint

of the sections D’ and D

In the seat or way F is a valve H of pecul-
1ar construction especially designed for and
adapted to my device. This valve consists of
a perforated plate I, which is provided with
upwardly-projecting flanges orledges i, which
form a depression or pan-shaped recess, into
Between
the plates 0 and H', I place a filtering cloth
or medium H* of such character as to freely
admit of the passage of the oil and solvent
and prevent the passage of the particles of

1s operated either to raise or lower it in any meal or other material being acted upon.
| P y P
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65 Jisclosed and the valves X and I are opened, |
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Plate II' is retained in its seat on plate H
in any suitable manner, so that it may be
easily removed in order to replace the filter-
ing medium or cloth when it becomes neces-

sary to do so. I have shown the top plate
held down by the upper ledge of the valveway
and the weight of the material in the perco-
lator.

"H® represents a valve-stem secured in any
manner to valve H and extending through a
casing D’ provided at the side of the spout
D’ D3 and thence through a stuffing-box D*
at the outer end of the casing D®. The casing
D3 is partly formed by extensions which are
integral with the spout D’ D* and which are
provided with flanges d?* d*, and at the outer
end isformed bya casing,whichisalsoflanged
at d® and attached to flanges d* d*. All the

flanges or joints are provided with suitable |
gaskets or packing.

The casing D?®is cham-
bered, so as to accommodate the valve H when
it is drawn back by means of the stem H?,
and a rubber packing may be provided at 7/,
against which the innerend of the valve abuts
when closed, thus forming a tight joint. By
thus seating the valve the mass in the spout
beneath the agitatoris more orless prevented
from packing, as it would were the valve at
right angles to the spout or directly horizon-
tal. T'he meal or other material will also feed
through more easily when the valve is partly
opened on account of its incelining, as shown,
and hence the feed will be better regulated,
Iinasmuch as the material will tend to slide
down the incline instead of packing. The
object of flanging the outer part of the cas-
ing D®to the inner part is to admit of its be-
ing removed in order that the valve I may
also be removed and repaired or provided
with a new filtering cloth or medium. Any
suitable mechanism, such as a lever, may be
secured to the outer end of the valve-stem H3
to operate the valve. "‘Beneath the valve H
and -communicating with the spout D’ D? is
a pipe J, which carries off the mixed oil and
solvent to any suitable tank or device for sep-
arating the oil from the solvent. This pipe
1s preferably, but not necessarily, in part D3
of the spout and at the lower end of the space
between the two valves.

K represents a slide valve or gate which is
located beneath the pipe J and is preferably
seated between the parts D® and D* of the
spout. Thisvalve seats oil-tight, so as to pre-
vent the passage of any of the oil and solvent
which passes through the holes and filter in
valve H. It will thus be seen that all the
mixed oil and solvent will pass out through
the pipe J, inasmuch as the valve Kisalways
kept closed or seated while the process of ex-
tracting the oil is in progress.

Afterthe oll has all been extracted from the
meal or other material and run off, with the
solvent, through pipe J the valve insaid pipe

so as to leave a free passage through spout

D' D?* D3 D% The agitator E is now set in
motion and the breakers loosened, and the
meal or mass is properly fed through the
spoutintoadeviceespecially adapted to purge
it of the solvent used in extracting the oil
therefrom. The solvent-extracting device 18
constructed substantially as follows:

Upon any suitable frame L L is mounted
a number of long cylindrical conduits M M

M M, which are wholly or partly incased by |

jackets N N N N, preferably communicating
with each other.
casings M M vapor-chambers S are provided,
said chambers communicating with the in-
terior of the casing M aund in turn being pro-
vided with vapor-pipes S’, which in turn com-
municate with horizontal pipes S°. The pipes
S® are connected at their ends, as at S°®and
S4, and at their central part they communicate
with a vertical pipe T through suitably-ar-
ranged pipes ¢ ¢ {, the whole system com-
municating with a pipe T', which may lead
to a suitable vacuum-pump Z=.

U U represent, shafts extending through
the casings M M, said shafts havingconveying
devices secured thereto and operated thereby
in such a manner as to feed or carry the meal
along to the ends of the casing M in alter-
natelyopposite directions, a connecting-spout
V being provided between the casings for the
passage of the meal from one to the other as
it 18 carried to the ends of the casings. bduit-
able gearing is secured to the shafts, so as to
operate them in the proper direction to carry
the meal and feed it from one casing to the
other. ,

Although I have described and shown my
preferred apparatus as I wish to construct
and operate it, still I do not wish to be un-
derstood as limiting myself to the exact con-
struction herein described and shown, as it
1s apparent that modified construnctions may
be used withoutdeparting from myinvention.

The main purpose for which my apparatus
18 designed is to extract and save the oil from
seeds, grain, &c., as a preliminary step to
the utilization of such seeds, &c., in other
manufactures, and 1t 1s therefore important
that such extraction should be so conducted
a8 not to impailr the availability of the ma-
terial treated for use in such further manu-
facturing treatment. To effect this, I employ
a solvent process founded in some respects
upon the general principles of the solvent
process heretofore employed for extracting
oil, but in some respects modified therefrom
and supplemented by additional features.
The grain or other material from which the
oil 18 to be extracted having been suitably
ground or crushed, as the case may require, is
placed into the percolator through the open-
ing A’ at the top of the percolator, and said
opening being then properly closed and sealed
the solvent, such as naphtha or like highly-

At the upper part of the
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volatile substances, is introduced through a

pipe W, which conveys the solvent from

a tank preferably located above the perco-
lator. After the mass or material in the
percolator is thoroughly saturated with the
solvent the valve in pipe J is opened, the
valves H and K being meanwhile kept closed,
and the mixed o1l and solvent passes through
the holes and filtering material in the ’mlve
H and is drawn of thtouc-h the pipe J to a
suitable tank, from whenee it may be pumped
or taken to be properly separated from the
solvent. Afterthe flow of oil and solvent has
continued for a sufficient time—say about fif-
teen minutes, more or less—the valve in the
pipe J is closed and the flow of oil and naph-
tha is stopped. A fresh supply of solvent is
meanwhile being fed to the percolator from
the supply-tank, and the object in closing the
valve in pipe J is to give the fresh solvent
time to act on the meal or mass and cut the
oil. After the valve has remained closed for
a short time 1t isagain opened, and the mixed
solvent and o1l again passes off through said
pipe J and into the tank..
be repeated as many times as is necessary

until the oil is all extracted from the mass or

material in the percolator,which is meanwhile
kept saturated with the solvent. After the
o1l has all been removed from the material in
the percolator, which is discovered by the
naphtha flowing through pipe J without be-
ing mixed with oil, air is admitted to the up-
per part of the percolator to facilitate the out-
flow of the solvent, and the direction of the
flow 1s altered by suitable valve mechanism,
so that the solvent left in the material in the
percolator is passed through pipe J into a
separate tank, from whence 1t may be taken
to be used as the first solvent upon the re-
charging or refilling of the percolator. After

- the naphtha has ceased to low from the mass

,50

55
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in the percolator valve J is closed and hot air

is introduced into and through the mass
B’ B’,which vaporizesin a great
“measiure the solvent remaining in the mate-

through pipes

rial in the percolator, the vaporized solvent
passing off through vent-pipe Y and from
thence to a suitable condenser. In order to
further purge the material in the percolator

of the solvent still remaining, the lower valve

I is opened to its full capacity and valve J
is closed, and the valve H is drawn back or
opened sufficiently to properly feed or allow
the passage of the material in the percolator
therefrom. T'he material as it passes down
is agitated by means of an agitator K and now
passes down through the spout to the spe-
cially-designed solvent-extracting device pre-
viously described, wherein the material is

“thoroughly freed or purged of the solvent by

being agitated and at the same time carried

- forward or conveyed through the conveyer-

65 being meanwhile properly heated either by |

casings and evaporating device, the casings

This process may

theintroduction of hotair, hot water, or steam

in the jackets surrounding them or in any
other suitable way or by any other suitable

heating medium, and I lower the volatilizing
temperature of the solvent by maintaining a
vacuum in the solvent-extractingapparatus,
which vacuum will of course be greater or
less according to the ordinary vaporizing-
pointof the particularsolventemployed. T'he
conveyers act to agitate the material during

the process of conveying, and thus allow the

heat to get at each and every particle ot the
same while it is being conveyed and acted

75

upon, and thus the solvent is completely vap-

orized and passes off to the vapor-pipes and
the material is thoroughly purged therefrom,
and the meal (if grain is operated upon) when
it comes from the machine is in the best pos-

sible shape for any use for which 1t may be

desired, such as the making of starch, beer,
whisky, or any other produet which can be
manufactured therefrom.

‘I may, if desired or required, plaee a dust-
separator between the vacuum dewee Or evap-
orating device and the pipe leading from the
conveyers or evaporating device to eatoh and
separate any finer particles which may be car-
ried along with the vapor as it passes from
the material in the evaporator to the con-
denser. This separator, if used, should be

- placed, as heretotfore sta,ted some place be-

tween the suction device or vacuum device
and the pipe leading thereto, as at Z. The
meal or material after it has passed through
the conveyer and evaporating device may be
elevated and properly stored until ready f01
use.

What I claim as my mventwn and desire

to secure by Letters Patent, is—

1. In oil-extracting apparatus the combi-

nation of a percolatorhaving detachable sup-

ports for the material to be treated, solvent-
inlet pipes and oil and vapor outlet pipes,
hot-air pipes adapted to intromit air 1nto and
throughout the contained mass, an agitator,

a series of conveyer-cylinders into the upper
one of which the percolator discharges and

which cylinders discharge from one mto an-
other, heating-jackets partially inclosing the

cylmdels and communicating with each other-
‘but not with the interior of the cylinders, and
“vapor-chambers communicating with the up-

per part of the cylinders and with a vacuum
device, substantially as described.

- 2. In apparatus for extracting oil- from
crushed or ground grain or other oil-contain-
ing substances, the combination with the per-

_eolator for receiving the crushed grain or

material and the solvent, of an inclined per-
forated valve located &bove the solvent and
the oil discharge pipe, said perforated valve
being pr 0V1ded with a

described.
3. In an apparatus for extracting oil from
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iltering medium, sub-
stantially as and for the purpose shown and
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I

crushed or ground grain or other oil-bearing In testimony whereof I sign this specifica-

substance, the combination with the perco- | tion, in the presence of two witnesses, this 6th 10
lator, substantially such as described, of two | day of April, 1896.

valves, one located above the oil and solvent I

discharge pipe and being inclined and per- JOHN W. EVANS.
forated and provided with a filter, and the Witnesses: |
other located beneath said pipe, substantially | W. E. DONNELLY,
as and for the purpose shown and described. Erna E. TILDEN.

Ln
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