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To all whom it may concern:

Be it known that I, CHARLES W. PRESTON,
a citizen of the United States of America,
and aresident of the city of Brooklyn,county
of Kings, and State of New York, have in-
vented certain newand useful Improvements
in Extracting Apparatus,of which the follow-
Ingis a specification, reference being had to
the accompanying drawings, forming part of
the same, in which the different portions of the
apparatus are represented in side elevation.

My invention relates to improvements for
extracting from various substances, particu-
larly bones and garbage, such of its constitu-

ents as are soluble in volatile solvents, where- |

by I am enabled to separate them from the
mass leaving a residuum which is frequently
of value asa fertilizer and by thereafter sepa-

rating the water from the liguid parts and re-.

covering the solvent to obtain the fatty mat-
ter, &c., in condition for useand to again use
the solvent in the same apparatus. It is nec-
essary that this should be acecomplished in an
inexpensive manner or the expenses of the
process will more than equal the value of the
products and the net result would be a loss.
In the apparatus which I have devised, the
operations of the devices are automatic, I
make use of gravity for the greater part of
the separation and am thereby enabled to at-

taln satisfactory results with great economy,

though in addition to the main feature of the
invention there are minorones which also add
to the efficiency of the apparatus as a whole.

B is the receiving tank or digesting tank
provided with a charging orifice for the intro-
duction of the material to be treated, closed
by a door B’ and an outlet for the residuum
closed by door B% It has also a perforated
false bottom B® between which and the bot-
tom face of the tank a heating coil B* is ar-
ranged with inlet and outlet pipes governed
by valves B®and BS I also provide a live
steam pipe controlled by valve B7 and open-
Ing into tank B, preferably below the bottom
B® in evaporating what solvent may remain
in the material after it has been allowed to
drain off.

A 1s a tank for holding the solvent prefer-
ably located above the level of tank B and
below the level of condenser E. Said tank
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A 1s provided with an inlet pipe F* and
valve F* and an outlet pipe &’ and valve
a®. These two pipesare connected by a third
pipe K° having a valve K°, the joints being
made farther from tank a’than are valves I
and a® that the liguid may be lead directly

from pipe F*to tank B withoutentering tank

A, if that should be desired.

L is a condenser of ordinary construction
with an inlet at the top and an outlet at the
bottom and in the connection between it and

tank A, I prefer to locate a separator F to be
presently described. |

From the lower end of tank B, a discharge
pipe C’leads to a separator C and from thence
a pipe C° leads to the vaporizer D whence a
connection D° extends to the condenser E.
Pipe C’ may be,and usually is, provided with
a drip valve C°and a controlling valve C? but
they are only preferable features.

The main feature is the separator C as
shown; it consists of two cylinders connected
at right angles, to the horizontal one of which
pipe C’ is an inlet and pipe C°® an outlet, the
latter being located above the bottom of the
device. The vertical pipe or well is prefer-
ably provided with a gravity over-flow pipe
C4, that is, a pipe extending from, at or near

the bottom of the separator to a point some

distance above said bottom but below the
level of the port of exit (C° otherwise though
the separation will take place as stated some
one must watch that the water (if its escape
were prevented by a valve) does not get too
high in separator C; a pet cock C® may also
be connected to C. The separator F and at-
tachments are substantially similar to sepa-
rator C, but, of course, differently lettered.
The vaporizer D is preferably provided with
inclined and overlapping plates or shelves d.
It has a live steam inlet governed by valve
D? and a gravity overflow D’ extending from
its lower part. Connection between D3 or
some source of pressure and tank B may be
made by a pipe B® to enable the apparatus to
be operated under pressure if desired.

The operation is as follows: Tank A is
charged with a volatile solvent having an af-
finity for grease or fats and a specific gravity
less than that of water, such, for instance, as
benzine or naphtha, and tank B is charged
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with garbage or the substance to be treated. | vaporized and the fatty matter may fill and

Then valve a* is opened and the solvent flows
into tank B and into and through the sub-
stance therein, which meanwhile has been
heated from the coil B* and if desired, by
live steam through B?. I may close valve C?
and permit the mass to be digested by steep-
ing in the solvent, or I may leave it open
and permit the solvent to percolate through
the matter under treatment. In either case
1t will take up the grease, oils, fatty matter
&e., and displace whatever water there may
be. The charged solvent and water will
pass out through pipe C’. Now, to recover
the grease and the solvent, a separation must
be effected and to do this by evaporization
of the entire ligquid would be too expen-
sive, though that isthe best method of finally
recovering the solvent. 1 therefore arrange
the gravity separator C in the path of the

liguid between the extractor and the vapor-
Thelignids enter the separatorthrough

pipe C"and the water having the greater spe-
cific gravity, of course, seeks the bottom, the
solvent and fatty matter being borne upon it.
This water will continue to rise until in both

the separator and the overflow pipeit reaches

the level of the orifice of the overflow [rom
which time any increase will flow out of said
overflow and escape antomatically, though
effectually preventing the escape of the solv-
ent and other matters held in suspension
thereby; the quantity of said solvent will in-

crease on the surface of the water until it

reaches the level of outlet C° when any fur-
ther increase will escape through C° to the va-
porizer and this separation will proceed con-
tinuously so long as there is any flow from
tank I3.
fore, that of freeing the solvent and suspend-
ed matter from the water, is automatically,
continuously and economically accomplished.
It will be readily manifest that the separator
need not be in the exact form shown,thereq-
uisites are, an inclosed space sufficient to pre-
sent opportunity for separation, an inlet for
the material, an outlet for the solvent, an out-
let for the water with its opening at a point
lower than the outlet for the solvent and an
overflow extending from said water outlet up-
ward to a point above it but below the level
of the outlet for the solvent. These features
being present,the exactform or arrangement
is not material. So, too, while I prefer to lo-
cate the separator below the level of the bot-
tom of tank I3, it might be otherwise placed
and as long as the water and solvent could
find their way into it by gravity,it would act
in the manner described. The water having
been eliminated, the solvent and suspended
matter passoninto vaporizer D wherethey are
subjected to heat and thisis most convenintly
applied by introducing the liquid at the top
and causing it to flow, as gravity will cause it,
downoneplate and uponanother and another.
Bythe time the last plate is reached, the vol-
atile solvent will be almost, if not quite, all

first needs no further explanation.

The great task of the process there--

finally escape through overflow pipe D', this,
too, providing a continuous, ready and auto-
matic means for removing the fatty matter.
The vaporized solvent rising through pipe D’
will pass into condenser E and there be con-
densed, whence it escapes through pipe E and
connections to tank A and is again ready for
use. -
To provide forseparating from it any water
which in the form of aqueous vapor may have
passed over and been condensed with 1it, I
have inserted a second separator in the con-
nections between the condenser and tank A,
the operation of which being similar to the
I have
thus devised a simple, efficacions and eco-
nomical apparatus, substantially automatic

in its action which will continuously digest

and extract from the mass to be treated, the
soluble parts, separate the water therefrom,
recover the solvent and return it to the res-
ervoir and lead off the fatty matters; requir-
ing but little attention and yet complete 1n
its operation. ‘Whenever desired, the valve
a® may be closed, the liquids allowed to_es-
cape as described and the solid residuum then
removed through door B% New charges of
material may be at any time introduced
through door B’ with or without suspending

the operation meanwhile.

What I claim as my invention, and desire

to secure by Letters Patent, is—

1. In an extracting apparatus the combina-

tion with a solvent holder and digesting tank
connected by a gravity feed, of a vaporizer, a
oravity separator, connections between the di-
cesting tank and separator and the separator
‘and vaporizer, a condenser, suitable connec-
tions between the latter and the vaporizer,
and a gravity separator connecting the said
‘holder and condenser, substantially as set

forth.
2. In an extracting apparatus the combina-

tion with a solvent holder and digesting tank,

oravity feed connections between the same,a
vaporizer, connections between the latter and
thetank, including a device for automatically

| separating the heavier from the lighter lig-

uids, a condenser and suitable connections
between the latter and the vaporizer and be-

tween the condenser and the holder, substan-

tially as set forth.

3. In an extractor the combination of a di-
gesting tank, and an escape pipe leading
therefrom, a gravity separator, substantially
as described, connected to said escape pipe, a

vaporizer, a pipe connecting said vaporizer

with the upperoutlet of the separator, a grav-

ity overflow connected to said vaporizer, to-

gether with a condenser, a vapor pipe leading
from the vaporizer to the condenser, and a
solvent holder with connections, one leading
into it from the condenser and one out of it

‘to the digesting tank, substantially as set

forth. |
4. The combination in an extractor with a
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between the two,the inlet to which vaporizer | tions between said vaporizer and tank, in-

18 located below the final outlet of the digest-
ing tank, of a separator located in a connec-
tion between the digesting tank and the va-

~ porizer, and consisting of a vessel provided

(O

with an inlet located below the level of the
outlet of the digesting tank, an outlet for the
lighter liquid leading to the vaporizer and
entering above the level of the bottom of said
vaporizer, an outlet for the heavier liquid,
whose inner port is below the port of the out-
let for the lighterliquid, and an overflow lead-

- Ing from the outlet port to the heavier liquid

20

30

to a spout above said port, but below the out-

let portfor thelighterliquid, whereby through

gravity the water is separated from the sol-
ventand grease and carried off automatically,
substantially as set forth.

9. The combination in an extractor with a
solvent holder and a digesting tank of a va-
porizer and a separator located somewhere in
a connection between the digesting tank and
the vaporizer, and below the level of the bot-
tom of said digesting tank, and consisting of
a vessel provided with an inlet, an outlet for
the lighter liquid, an outlet for the heavier
liquid whose inner port is below the port of
the outlet for the lighter liquid, and an over-
flow leading from the port or outlet for the
heavier liquid to a point above said port, but
below the outlet for the lighter liquid, sub-
stantially as set forth. |

6. The combination in an extractor with a

cluding a separator, connected to an outlet
for liquids leading from said tank and con-

3

digesting tank and a vaporizer, connections | digesting tank and a vaporizer, of conneec- 35

| sisting of a vessel provided with an inlet, an =~

a
l

outlet for the lighter liquid, an outlet for the
heavier liquid, whose inner port is below the
port of the outlet for the lighter liquid, and
an overflow leading from the port or outlet
for the heavier liguid to a point above said
port, but below the outlet for the lighter lig-
uid, substantially as set forth.

7. The combination in an extractor with a
digesting tank and vaporizer, of connections
between sald vaporizer and tank, including

-a separator, connecied to the outlet for lig-

uids leading from said digesting tank, and
consisting of a vessel provided with an inlet,
an outlet for the lighter liquid and an outlet
for the heavier liquid, whose inner port is be-
low the port of the outlet for the lighter lig-

uid, whereby the lighter liguid being carried

on the surface of the heavierliquid will sepa-
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rate therefrom and pass on through its out-

let, while the heavier liguid is below the level
thereof, substantially as set forth.
In testimony that I claim the foregoing as

my invention I have signed my name, in pres-

enceof two witnesses, this 23d day of Janunary,
1893. | |
CHARLES W. PRESTON.
Witnesses: | |
W. GREVEL,

ROBT. L. PRANGE.
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