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o all whom it may concermn:

Beit known that I, NATHANIEL B. POWTER, .

a subject of the Queen of England, remdmﬂ*
inthe ¢ity of New York, borou O‘h of Bmoklyn

‘In thecounty of Kings and St&te of New York,

have invented a certain new and useful Proe-
ess of Kxtracting Oil or Grease from Qil-Bear-
ing Su Dsbauceﬂ, and I do her eby declare the
followmrr to be a full, clear, and exact deserip-
tion of the inven tlon %ueh as will enable oth-

make and use the same.

My invention relates to a process of ex-
131*&0131{10* grease and oil from oil-bearing sub-
strauoe% and particularly from waste prod
uet as refuse meat, tallow, lard, tank-
age, rarbcwe town lefuse and ﬁQ,h Wa%em

~ and from veﬂ‘etable matter' such as linseed,

20

s

~ the liberation of offensive fumes.

30

hemp-seed, cotton -seed, cocoanuts, or any
other Veﬂe‘ﬁa,ble material holding oil; and my
invention consists in the nevel st,eps of the
process herein described.

The object of my invention is to extract
oil and grease from oil - bearing substances,
and paltlcnlarly from substances such as

those mentioned above, in a thorough, effi-

cient, and economical manner and to avmd

This ob-
jectisattainedinthe process herein described.
In the drawings which accompany and form

‘a part of this %pemﬁmtmn I illustrate an ap-
‘paratus which may be employed in the car-

rying-out of the process and which forms the
subject-matter of an application for Letters

Patent, filed by me on December 21, 1898'

~ derial NO 699, 9086.

40

Kigure 1 is a general elevation of the ap-
paratus. Fig. 2 is a central vertical section
of the dw‘ester separator, drier, and puri-
fiers; and FIU‘ 3 IS a larger sectlonal view of

-~ an altmnatwe form of dlfrestel

RO

In the drawings, 1 is a dwebter 2, a sepa-

rator; 3, a drier; 4&11(1 5, pumﬁers 6 a vacu- .
S um 01 suemon pump, 7, fume-trap, and 8 a

tank for receiving the waste matter dis-

charged from the punﬁms

9 1s an elevator by which the grease-bear-
ing substances may be dehvered to the di-
U'estel

11 and 12 are hm rels Into which the grease
and oil extracted may be passed.

'I'he digester, separator, and purifiers are

!

of the same shape, their form being that of
two cones placed base to bhase. The digester
has running through it a vertical %hdft 13,
provided wwh arms carrying smrumr-bmdeq
14, and between these stirring-arms are sta-
tionmy projecting arms 15, secured to the
sides of the digester. The digester is con-
nected at its 1owe‘s‘ end with the separator 2
by a passage 16, provided with a gate-valve
17. The lower end of the shaft 18is provided
with stirring-arms 18, projecting downward
into this passage 16, rhe funetion of which
arms 18 to prevent solid matter from collect-
ing at the bottom of the digester to'sanch an
extent as to block the ontlet.

.The separator 2 is provided with a trans-
verse screen 19 near its upper end, the pas-
sage 16 being continued within the separator

1o an opening in the screen, through which
the matter discharged from Lhe dlu‘esbet may

pass into the lower portion of the separator.
Directly beneath the sereen 19 is a revolubly-
mounted screen-scraper 20, designed to pre-

veut clogging of the screen, and below the

scraper are revolubly- moumed stirring-arms
21, similar to the corresponding stlrrmﬂ-m ms
of the digester. No stationary arms located
between the revolving stirring-arms are re-
quired, however. As shown in the drawings,

‘the scraper 20 and the stirring-arms 21 are

mounted upon separate but concentric shafts
22 and 23, respectively, which may be driven
at will from a gear-wheel 24, itself driven
from any smtable source of power in any con-
venient manner by means of a jaw-clutch 25;

but both seraper and stirrers may be mounted

upon the shaft 23 and so caused to rotate to-

gether, if preferred, the outer shaft 22 bemn*

| {)mlf;i(-f‘d

The separator 2 is slightly smaller than the
digester 1, for a reason which will be given
helelnafter

The separator is connected at the bottom
with the drier 3 by means of a passage 26,
having in it a gate-valve 27. The drier is
steam- ]acketed a,n-:] 1s provided with a series
of stirring-arms mounted upon a shaft 28, by
which %a,ld arms may be rotated.

1o the digester 1 is connected at the top a
pipe 29, leadmﬂ* downwardly to the bottom of
the punﬁer 4. 'The separator 2 is also con-

| nected to this pipe 29 by a branch 30 enter-
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35
- -digester, the stirring-arms being rotated so
~as to grind and disintegrate the matter being

ing the separator at the top, and a pipe 81,
also connected to pipe 29, leads to the vacu-
um-pump 6. The pipe 29 is provided with a
valve 32, through which grease may be drawn
off without pascsmﬂ' it into the Sepa,mtor 4, 1f

-~ desired.

10

15

fler 5.

‘bar rel 11.

A plpe 33 1s conne(*ted to the purifier 4 at
the top and leads to the bottom of the puri-
To this pipe is connected a valve 34,
through which oil may be drawn off into the

may be dmwn off intu the barrel 12. Puri-
fiers 4 and 5 are connected by pipes 37 and 33
with the vacuum-pump 6. The purifiers are

provided with shafts and stirring-arms, by

~which their contents may be stirred, if de-

sired. The purifier5isprovided with a steam-

jacket, by which its contents may be heated

20

to any desired temperature. The purifiers

are arranged to discharge their fluid contents

when desired into a tank 8.

36 is a pipe connecting the drier 3 with the

“vacuum-pipe 31.

30

37 and 38 are nipes colnnecting' the pipes 33

~and 35 with the vaccuum-pipe 31.

39 and 40 are steam and watersupply mains,
respectively, connected to the digester, sep-
arator, and purifiers at the bottom.

The process is carried on as follows: The di-

gester is charged with the material to be

treated through a manholein its top by means

- of the elevator 9 or in any other convenient

manner. ‘T'he manhole is then closed and
steam is admitted to cook the contents of the

treated. Thecookingiscontinued from three

to five hours, according to the nature of the

substance Ltedted no escape of steam -or

fumes being allowed Theaction of the steam

and of the condensed vapor and the mechan-

~ eal disintegration produced by the action of

45

" ter settles to the bottom of the digester.

55
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the Stlr*rmtr-arms breaks up the fibrous strue-

ture of the matter under treatment, liberat-
ing the olls and grease, while the solid mat-
For
the treatment of some substances dilute sul-

| fllPlG acid or other suitable Ieduemﬂ' agent
may be added to the mass within the dmestel |
“When the substance being treated QODtdln&

glue and similar substances salt orotherglue-
restrainer may be added to the mass to-re-—
strain the glue from going over with the
orease. ' Inan -application for Letters Patent
filed December 6, 1899, Serial No. 739,407, 1
have described and claimed a process for ex-
tracting both oil and glue from fish material,
in whmh process salt is used for 1estmmmﬂ'

the glue until the oil has been removed.

When the mass in the digester has been suf-

~ ficiently treated therein, connection with the

vacuum-pump is opened and the steam and
vapors are drawn out and caused to pass
through the water in the tank 7. This I do

for two reasons—I{irst, to avoid the escape of

- The purifier 5 is provided with a |
pipe 35, Dh]‘OUﬂ'h which grease or oil within it

27 18 then closed,
steam-jacket surronmding the drier, and the

s R 668,210

| from the mass of grease and oil' and othersub-

stances within the digester certain light oils

and greases which I have found will pass off

with “the steam and vapors when suc¢tion is

applied in a practically pure condition. By

this means these lighter oils may beseparated
from the heavier oils and grease. The oiland
orease thus carried off are canght by the wa-
ter in the tank 7 and tloat upon the top of the

water and may be collected in any convenient

manner. The vapors which passthrough the
water in the tank 7 are passed into a conven-
ient furnace, such as the furnace of the botler
by which stemn is supplied to the apparatas,

and are burned, no odoriferous gases ‘being
allowed to escape. The fumes h&Vle? been
drawn off completely, the valve 17 in the pas-
sage connecting the digester and separator
may be opened and the contents of the di-
gesterdischargedinto theseparator. The size
of the separ ;11:01" is so proportioned to that of
the digester that a full charge of the digester

after treatltlent as above described, wheu
transferred to the separator fills the Littel al-

most up to its sereen. Hence after the mass
has settled down acomparatively small quan-
tity of water admitted into the separator at
the bottom will raise all of the oil and grease
through the screen and cause it to pass of

throuﬂ‘h the pipe 30 into the purifier 4 or oth-

erwise. Theseparator having been charged,
as above described, water is admit_ted, as
above mentioned, the stirring-arnis being ro-
tated and the screen-seraper also when nec-

essary,and the grease and oil within the mass

are caused to rise through the mass and are
concentrated in the narrow conical topof the
separator, passing off into the pipe 30 and so
into the purifier 4. Before sufficient water
has been added to raise the grease within the
separator to the level of the discharge-open-
ing, suction may be applied to the separator
to draw off any of the light oils capable of

passing off in this manner and which have

been raised to the surface of the mass by the

action of the water. After the grease has

‘been drawn off from the separator the admis- |

sion of water is stopped, the gate-valve 27
opened, and the contents of the separator
permitted to passintothedrier3. The valve
steam 1s admitted to the

connection of the drier to the vacuum-pump
being opened the drying of the contents of the
drier is commenced, the stirring-arms being
rotated, as required. Drying 18 continued

until the mass within the drier 1s reduced to

a dry pulverulent condition. The fumeslib-
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erated within the drier are drawn off by the

suction-pump 6 and caused to pass through
the water in the tank 7. "The grease, which
is passed over into the purifier 4, is allowed
to remain quiet therein for a time 1n order
that any solid matter which may have been
carried over with it may be allowed to settle.
If any decomposed matter has passed over

odoriferous gases, and second, to separate | intothepurifier4,steam maybe blownthrough

13"
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the'mass therein for a time and then dry air
passed through it by means of a vacuum-
pump, thus purifying the grease and draw-
ing off all odoriferous vapors. "While the oil

and grease are within the purifier 4, they may

also be treated with any purifying liqnid with
which it may be desirable to treat them, the

~greaseand oil being caused to pass up through
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said liguid in the purifier 4 by reason of their

lighterspecific gravity. Thelighteroils may
t into the barrel 11 by ad-

then be drawn o
mitting water into the purifier 4 at the bot-
tom. The heavier greases, such as lard, may

‘be passed over into the purifier 5 and heated
by passing steam through the steam-jacket
of said purifier until all water has been driven
When this has been done, water may.

be admitted at the bottom of the purifier 5,
50 as to cause the grease within such purifier
to pass out at the top thereof, the water be-

‘1ng admitted so slowly that it is not mixed to
any appreciable extent with the grease. |
"T'he operation of separating the grease from

the solid matter conducted in the separator 2
might be conducted in the digester itself, a
digester being employed which has a screen
and a sereen-scraper, such as the digester
illustrated in Fig. 3; but during the process

~of digestion the mass in the digester settles

down so as tooccupy much less volume than
when first charged into the digester. To float

the oil, therefure, would require the admis-

sion of a very considerable quantity of water
to the digester, and all water admitted to the

digester muast be evaporated in the drier 3.
The admission of such an excessive quantity |

of water for the mere purpose of floating off
the grease is obviated by passing the contents

- of the digester, after digestion is completed,

Ly |
it

Into the separator 2, the size of which bears
a proper proportion to the volume ocecupied

by a full charge of the digester after the di-

gestion is completed, and the use of such a
separator, independent of and separate from

5 the digester, resultsin an important economy

both in time and in cost of treatment. The
drying of the solid residue might be conduected
in the separator itself orin the digester itself
if the separation of the grease from the solid
matter also takes place in the digester; but
this is not desirable, because such drying can
be conducted more efficiently and economic-
allyin a vessel especially adapted for this pur-
pose. Moreover, by using aseparatedigester,
separator, and drier the process of digestion
may be carried on in the digester while the
separation of the grease from the solid matter

~of a previous charge is taking place in the

6_-::

separator and while the solid matter of a still
earlier charge is being dried in the drier, the
process being practically continuous. The
shape of theseparatorisimportant. The con-
ical upward-tapering upper part of the sepa-
rator causes the grease after rising above
the screen to be concentrated at the mouth

of the pipe through which it is removed, so

moved from the separator without the passing
over therewith of an appreciable quantity of
water. Dby making the lower portion of the
digesterconical,withinwardly-taperingsides,
1t has been found that clogging of the mouth

of the digester may be prevented and that

when the valve 27 is opened the entire solid

contents of the separator will fall into the

drier. | -

It will be noted that throughout the opera-
tion of extracting and purifying the oil and
grease and drying the residue there is no es-
cape of vapors or gases into the outside air,
the entire process being conducted in closed
receptacles. -

‘T'he treatment in the purifiers and drier
may be omitted without departing from the
essential features of my process. In some
cases—as, for instance, in the fishing indus-
try, when the process may be earried out on

shipboard—the purifiers and drier may be

omitted, the oils and grease being discharged
directly from the separator or from a com-
bined digester and separator, such as that
shown in Fig. 2, (with or without the sepa-

rate shaft 22 for carrying the sereen-scraper,)

70
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into barrels or tanks, the residue being thrown

overboard or utilized in any suitable manner.

When the oil-bearing substance treated
contains no floating matter which it is neces-
sary to restrain from going over with the
grease, the screen and scraperin the separa-
tor or combined digester and separator may
be omitted. |
- Having thus completely described my in-
vention, what I claim, and desire to secure
by Letters Patent, is— | | |

1. The herein-described process of extract-
ing grease and oil from oil - bearing sub-
stances, which consists in subjecting such
substances to the action of a heated vapor
or liguid within a closed receptacle, and to
mechanical disintegration, drawing off the
vapors produced, by suction, after the diges-
tion, and separating the grease and oils from
the solid residue, substantially as described.

2. The herein-deseribed process of separat-
ing oil and grease from oil-bearing sub-
stances, which consists in first liberating the
oil and grease, and then applying suction to
the mass, thereby separating and drawing off
the lighter oil and grease, and collecting the
oil and grease so drawn off.

3. T'he herein-deseribed process of separat-
ing oil and grease from oil - bearing sub-
stances, which counsists in first heating a mass
of such substance, and then applying suction
to the mass, within a closed vessel, at a point
above the level of the mass, thereby separat-
ing and drawing off the lighter oil and grease,
and colleeting the oil and grease so drawn off.

4. The herein-described process of separat-
ing oil and grease from oil- bearing sub-
stances, and recovering the same, which con-
sists in first liberating the oil and grease and
then applying suction to the mass, within a

that practically all of the grease may be re- | closed vessel, at a point above the level of
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the mass, thereby separating and drawing off

the lighter oil and grease with vapors within

~ the vessel, and passing the vapors so drawn

off throuo‘h wafter or other liguid, so as to
separate the oil and grease 80 drawn off flom |
the gases and vapors.
- 5. The herein-described proeess of extract-
'ing grease and oil from oil- bearing sub-
- stances, which counsists in adding to the mass
10

to be treated a glue-restrainer, qub]ectmﬂ' the

~. mass to the action of a heated vapor or liquid,
and to mechanical disintegration, and then
separating the grease and oil so liberated
from the solid residue, by adding water to
the mass so as to_float such grease and oil
u pwa,r-d subqtantlally as deserlbed

. Ly | - - o | | 668,2:10

[

6. The herein-described process of extract-
ing grease and o1l from oil - bearing sub—_*

stanees which consists in adding Sa,lh to the

mass f0 be treated, subjecting the mass to
the action of a heated vapor or liquid, and to
mechanical disintegration, and then separat-

ing the grease and oil so liberated from the

solid remdue by adding water to the mass so
as to float such grease (LIld oil upward sub-
stantially as deserlbed
In testimony whereof I affix my signature
in the presence of two witnesses.
NATHANIEL B. POWTER
‘Witnesses:
GEO. HASSLEMAN,
DANIEL W. ALLAMAN.
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