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(No model.)

To all whom it may concern:

Be it known that I, WALTER S. PIERCE, a
citizen of the United States residing at New
York city, in the county and State of New

York, have invented a certain new and use-

ful Improvem ent in a Combined Digester and
Drying Apparatus, of whmh the followmn‘ is

a Specification.

The object of my invention is an a;ppa)ratus

wherein can be carried on several successive |

steps desirable for the separation of oleagi-

nous substances from such materials as eot-

ton or other seed, refuse of any kind, &e.,

and drying the residue to convert it into

usetul product—as, for instance, a feltlllzel
My apparatus is designed, ﬁrst,, to act as a

digester, and is so constructed as to maintain

the material undergoing treatment in a con-

stant state of agitation, so asto insure a thor-

ough and mitimate mixture of the contents,
which in most cases are composed of the ma-
terial undergoing treatment and a solvent,
usually of the hydrocarbon class, added there-
to to facilitate the separation of ‘the oils, fats,
&e., from the balance of the material. ‘Such,
separatlon is hastened by heating the mate-
rial and its admixed hydrocmbon, preferably

by means of a jacket to contain steam or

other heating medium, surrounding the con-
talnlnﬂ'-vessel and mixer or stirrer.

Another step carried on in my apparatus is
that of separating the admixed hydrocarbons
from the oleagmous substances dissolved out
of the material undergoing treatment. This
is readily accomplished by continuing the
heat in the surrounding jacket and prefer-
ably providing a space in which the hydro-
carbon vapors may be collected and from
which they may be drawn off to a suitable
condenser. -

Another operation which may be carried on

1In my apparatus is that of thoroughly drying

the residuum remaining after having drawn
off the dissolved oleaginous substanees and
the volatilized hydrocarbon vapors. This is

preferably accomplished by employing a vac-.
unum-pump to maintain a vacuum, heat being
still maintained in the heat- Jaeket whereby
the moisture evaporated is drawn off, the op-
eration of the stirring device being continued
while the vacuum -is on and thus facilitating
the drying.

the main part of my apparatus.

transverse section taken on the 11ne 3 3 of
- Kig.

In the accompanying drawings, Figure 1 is
a vertical longitudinal section of an appara-
tus embodymn my invention, represented
partly in diagram. Fig. 2 is a plan view of

Fig. 3 is a

1; and Fig. 4 is an end view of a modi-
ded form of conveyer or stirrer, partly in sec-
t1on.

A 1s a hopper, through which the material
to be treated is fed, and is provided with a
cover a adapted to hermetically close the
mouth of the hopper. This hopper feeds its
material into a chamber B, wherein operates
a screw. or other conveyer C This chamber
B, as shown in the drawings, is provided with
a pail 0of sCrew conveyers G separated from
one another by a partition D which partition
at each end is cut away for a portion of its

| length, so as to admit of the material being
-fed flom one compartment to the other com-

partment, provision being made, as shown in
Fig. 2, for the operation of the conveyers in
Opposu;e directions, whereby a continuous
feed of the materml undergoing treatment
may be carried on over and over again through
the machine. At one end the ehambel B is
hermetically closed by a door E, which also
serves as the discharge-point f01 the dried
residue when the same has been completely
treated.

Surrounding the chamber B and other parts,
as will be hel einafter explained, is a heat-
jacket I, preferably supplied with steam
through an entrance-pipe G, and having an

'e:f;lt-plpe Il to keep up the circulation “and

draw off condensed moisture and water.

The conveyers C are preferably mounted
on a hollow shaft I, and the blades or flights
are themselves. hollow so that steam or othel
heating medium may be admitted ther eto,
wher eby the material undergoing tr eatment

will not only be heated from the steam- -Jacket,

but also from the shaft and the blades or
flights. I also mount on the hollow shaft I
short arms I', alsopreferably hollow and com-
municating Wlth the interior of said hollow
shaft, so as to be heated by the steam ad-
mltted thereto. These arms are designed to
facilitate the breaking up of the matenal un-
dergoing treatment.

In Flo‘ 4 ] have shown a modified form of
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the other of the material undergoing treat-

convever, the blades being hollow, asshown, | solvent is being volatilized by the continued
and separated from one another, whereas in | heating action of the jacket If and creatinga
Fig.1thescrewiscontinuous,althoughhollow, | pressure. I prefer that the pressure should 7o
as shown at 7. Steam may be admitted and | be about forty pounds per square inch, which
¢ kept in circulation in the hollow shaft and | causes the hydrocarbon to permeate thor-
blades orserewin any of the well-known ways. | oughly every particle of the material treated.
Beneath each of the conveyers Cis located, It will of course be understood that the
in a chamber J of smaller dimensions than | temperature of the jacket I, while sufficient 75
the chamber B, a smaller conveyer K, which | to volatilize the hydrocarbons, is not high
10 conveyer, however, need not be heated. The | enough to volatilize’ or burn the fats, &e.,
chambers J and B communicate, being sep- | which it is desired to recover. In addition
arated merely by a sieve or screen 1., 'said | to the heat from the jacket I, by admitting
chambers J being designed to receive the | steam to the hollow shaft and blades of the 3o
fatty substances and water separated from | propeller and the arms 1’ thereof I insure that
15 the contents of the chamber B. the center of the mass undergoing treatment
M is a vessel located at the discharge end | will likewise be heated, thereby securing a
of the chamber or chambers .J, wherein are uniform heatforthe entire massbeing treated.
collected the oils, fats, &e., fed forward by | As desired, the gate N may be opened and 83
the conveyer K through said chamber J. | the liquid fats, &e., accumulated in the chan-
20 This vessel M isprovided witha gate or valve | bers J drawn off into the vessel M and thence
N, to be opened at suitable intervals to per- | into other vessels, as desired. When all the
mit the contents of the chamber J to flow off, | fats have been rendered and drawn off, I next
and is divided into two compartments by a | proceed to remove the volatilized hydrocar- go
sieve O, whereby whatever solid matter may | bons. This is done preferably through the
25 enter with the liquid fatty substances will be | pipe p by operating the cock therein and per-
separated, such liquid substances being | mitting said vapors to pass through the worm
drawn off through the pipe 0. Ahinged bot- | p’ in the condenser Q, where the vapors are
tom mm permitsthe solid accumulations inthe | converted into a liguid. Irom thence the 95
compartment behind the sereen to be re- | liquid is fed to a suitable vessel R, from
30 moved. - _ | whence it may again be carried to the dome
P isachamber in which are coilected the | P or other point where it is to be introduced.
hydrocarbon vapors, which pass off through | In this connection it is well to state that 1
“pipe p to the condenser-worm p’ in the con- | prefer to apply the hydrocarbons in the form 1c0
denser ), and thence as a liquid into the | of a spray, as shown, so as to insure an inti-
3¢ chamber R, which may form a part of the | mate commingling of the same with the ma-
condenser, as shown, or be a‘separate vessel. terial to be treated. | |
From this vessel R the hydrocarbon is again | When the hydrocarbons and fats have been
carried to the apparatus through the pipe r, | withdrawn, it then remains to dry the resi- 103
and discharged preferably in the dome I | due. 'This is accomplished quickly by oper-
4o through a rose or other spray . | ating the vacuum-pump S while the -convey-
S is a vacuum-pump, communicating by | ers or stirrers O are continued in operation,
pipe s, as shown, with the dome or chamber P. || it being understood that heat is maintained
The operation-of my apparatus may be de-| in the jacket T and also in the hollow con- 110
scribed as follows: A quantity of material to | veyer. S
45 De treated equal to the cubie capacity of the| When the material is suitably dried, it may
chamber B (and by the chamber B, Iinclude | be discharged hy opening the door K at the
its divisions) is introduced through the hop- | end of the chamber I3, when the conveyer
per A and the solvent poured in upon it, and || will feed it out. 115
the lid of the said hopper is closed and her-| By the arrangement shown inthe drawings
so meticallysealed. Preferably thesolventsuit-'| it will be apparent that a continuous feed of
able to the material undergoing treatment is | the material undergoing treatment through
showered upon the top of the material inthe | the apparatus may take place; likewise that
chamber B from the dome P> and while said | by a reversal of the direction of the-gears 120
material is being fed past said dome, so:as to!| at intervals the direction of feed may he
55 secure an equable distribution of the solvent. | ehanged. So, also, but one chamber and one
The quantity of solvent to be employed will | condenser might be used, and by reversing
of course depend upon the nature of the ma-i| the latter at proper intervals it would cause
terial undergoing treatment. Steam, if that || the material to be fed back and forth. 125
~ isthe heating medium employed, may, while I claim~— |
6o the solventis being admitted, be circulated 1. The combination with two compart-
through the steam-jacket F. The solvent) ments, through each of whichisconveyed the
will dissolve out the fats, oils, water, &e.,con-|| material in process of treatment, of a divid-
tained in the material undergoing treatment, | ing-partition cut off at each end, a screw con- 130
and the liquids will percolate through such'| veyer in each compartment, and means for
65 material and into the chambers J, thescreen || rotating same in opposite directions whereby
I. serving to keep out solid material from | a continuous feed from one compartment to
such chambers. Meanwhilethe hydrocarbon
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ment is obtained, su%fantially as and for the |
purpose set forth. '

2. The combination with a pair of compart-
ments, of a dividing-partition cut off at each
end, a conveyer in each compartment, means
for rotating same in opposite directions,
whereby a continuous feed from one compart-
ment to the other of the material undergoing
treatment is obtained, a second chamber for
each compartment, a sieve separating each
chamber from its compartment, and a con-
veyer for each second chamber, substantially

- as set forth. |

3. The combination with a pair of compart-
ments, of a dividing-partition cut off at each
end, a conveyer in each compartment, means
for rotating same in opposite directions,
whereby a continuous feed from one compart-
ment to the other of the material undergoing

20 treatment is obtained, a chamber beneath

the aforesaid compartments and separated
therefrom by a sieve, and a conveyer in said
lower chamber, substantially as set forth.

4. In an apparatus for treating fat-bearing
Substances, the combination of a semicylin-
drical trough or compartment having smooth
imperforate walls, and with a screen occupy-
ing a small section at its lower portion, a sec-
ond compartment beneath the same for re-
celving the liquid portion of the material
passing through said sereen, and a single con-

‘veyer in each of the compartments, substan-

tially as set forth.

This specification signed and witnessed this
20th day of July, 1894.

WALTER S. PIERCE.
Witnesses: |
EUGENE CONRAN,
JOHN R. TAYLOR.
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