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United States

Patent Office.

GEORGE W. SYLVESTER, OF BELLEVILLE, NEW JERSEY.

Letters Patent No. 110,800, dated January 3, 1871,

IMPRVOV'EMENT IN APPARATUS AND PROCESSES -Of}'_;el.'EANING COTTON-WASTE, &c,

The Schedule referred to in these Letters Patent and making imt‘-of the same, -

To all whom it may concern:

Be it-known that I, GEORGE W. SYLVESTER, of
Belleville, in the county of Essex and the State of
New Jersey, have made a new and useful Improve-
ment in Apparatus-and Process for Treating Cotton
and Woolen Waste used in cleaning machinery and
packing car journal-boxes, and in recovering and pu-
rifying the products from tlhe same; and I hereby
declare the following to be a full and exact descrip-
tion thereof; reference being to the accompanying
drawlug which forms part of this specification.

The nature of my invention is to regenerate cot-

. tonr or woolen waste used in wiping maclinery and

packing car jouwrnal-boxes by a process of washing, .
using.as_my solvent washing-liquid the heavler dis-

tillates of petroleum oil, such as kerosene or paraftine
oil, or the distillates ‘of vegetable-tar, such as spirits
of turpentine or camphene: also to reclaim all the
oil tuken up in the wvse of such-waste by its capilla-
ries, freeing said oil of its dirt, decolorizing, deoderiz-
' ing, and purifying. it L Lo

- I am aware: that various ‘methods hive been used
with the above purpose in view, but in ‘my estimation
they are defective. ) .

The use of alkalies and soaps but partially accom-
plisit this purpose, inasmuch as it is only applicable
to washing that class of waste known as “factory
waste,” aud the railroad !

It fails to answer the purpose in washing ear-box
waste, as oftentimes the lnbrieating oils used therein
resist the saponifying power of -these alkalies or
soaps; ‘but sheuld these alkalies ov soaps aet mpon
the oil in the waste, then the amount nsed neces-
sary to cleapse it would be so great that it wonld
be o serious bar to a profitable business.

The waste thus cleansed admits of no oil being re-
covéred. The oil s lost- in saponification, and is
,rinsed away In its sudsey mass. :

. The use of the light hydrocarbons as a selvent ap-
proximates -more closely to the desited result, bus
- they aye dangerous and.wasteful, and “each construc-
tlon for its use is defective when we consider the sei-
ence of wasbing. . . - e

o wash a fabric, it is firat pecessary to loosen the
dirt by some solvent and then rinse it out. -

Those constructions making use of the light hy-
drocarbons contemplate cleansing waste by only one
immeigion in the solvent liguid. It is apparent that
this would only fiee the waste of the heavier por-
tions of ol or dirt, or as- much as the selvent liguid
would hold in suspension. - . R

In thus failing to completely cleanse the wiste
the cleanser fails to yealize the greatest compensation
for his labors, for “discolered waste” falls bélow the

waste used in wiping its pro-
- pelling power. . : :

market of “white waste” several cents per pound, to

say nothing of the oil remaining, which is valuable
as a lubricator. ) . )

The use of the light hydrocarbous is dangerous
and wasteful, inasmuch as they volatilize at a very
low degree of temperature. Theip excceding vola-
tile nature make it imperative (if. we consult safety)
that each and every vessel used should be perfectly
tight. : :

I'his is simply impossible in the manipulation of
washing, and its volatile portions being constantly
passing off, intermix with the atmosphere, form a
highly explosive compound, the record of which is
familiar-to all. . : : R '

It is wasteful on aceouns of its volalile nature. Im
mense surfaces.of waste saturated with the solvent
must necessarily be exposed during the washing, and
hence the evaporations must be in that proportion
wasteful. : ‘

To obviate these objections, which appear to my
mind as radical faults; to render waste-washing en- .
tively safe and a commercial sucéess, and to enable
those skilled in the art to make:and use my inven-
tion, I.will proceed to describe its construction and’
operation, . .

I construet tabs, three or more in number, situated
side by side, or so that the process of washing and
rinsing shall be consecutive. o
. In each of these tubs is a frame-work, its bottom
and ‘sides composed of coarse wire webbing. They.
are divided into compartinents by partitions, but so
a8 not to interrupt the free flow of the solvent Hyuid.
."Into these separate receptacles the waste is loogely -
placed and the solvent. liquid. poured upon it. - This-
| frame-work containing the waste is now set in motion,
passing back and forth through the solvent liquid.
This movement is continued until the oil and dirt in
the waste is softened and thoroughly dissolved into
the liquid solvent. ] . :

* On each of the partitions which divide the tubs-I
place a pair of pressure-rollers, through which I pass
the waste from tab to tub,pressing out the solvens
Hquid and oil as it passes from one tub to the other,
in this instance from tub No. 1 to tub No. 2. .

The frame-work in tub No. 2 is exactly the same -
as tub No. 1. TItsmotion is the same, and is keptup -
“as before. T o :

I again charge fub No. 1 with another supply of -
heavy-soiled waste, inasmuch as the solvent power of
the solvent liquid therein is not fully exlhiausted.

After the waste placed in Nos. 1 and 2 have received
their appropriate agitation in the solvent lignid, No.
2is wrung out, and, if found sufficiently cleansed, it
is passed to the evaporator, whick drivesoff any remain-
ing solvent liquid rémdining after the waste has passed




‘hrough tha pressure-rollers. If it is not sufiiciently
sleapsed, it is placed in tub No. 8 and rinsed in the
solvent ligiid again. :

When tub " No.'1 Las dissclved all the oil {from the
vaste Ait"is capalie.of holding in solution, then tub
No. 2798 the tub to be used for the first washing of
eavy-soiled waste, and the remaining tubs as rins-
ng-tubs, :

When the solvent power of tub No. 2 is exhausted,
:hen No. 3 is the tnb to receive the first washings of
ieavy-sviled waste, and Nus. 1 and 2 are rinsing-tubs,
ind 50 on. . ' »

After the waste iswasked it is found to contain
nore or less of the solvent liquid. To disengage.this

[ place it in & steam-tight receptacle, where it is.

soiled :in fresh water ol over perforated steam-pipes
sutrounded Ly a steam-tight. jacket.

The vapors of steamn and the vapors of the splvent
will pass over together and through a condensing-
joil. The solvent being the lghtest, it can be gath-

ared by-floating it off from the water in any recepta-

He, which may be placed under the condensing-coil
or catehing its condensations, :

It ig-vell at this juncture to place the waste ina
lasb-whieel commonly used in: lauadries, and revolve
it there awhile in soapsuds. :

After this process it should be.thoroughly rinsed,
ind always in boiling or very hot water. This last
arocess is surc to divest the waste of fine particles of
tust which may adhere to the fiber.

After this process the waste is again wrung out
and placed in a drying-room, when it is found re-
stored 'to its original integrity and fit for its former
ase agam.

It is a well-known fact that while in use the capil-

aries;of the Waste take and hold a larger quantity of
7il, Tutle process of ‘washing in the solvent liquid
this ott 18 taken out ana held dissolved 1nto the soiv-
ent liguid. This is recovered from the solvent liquid
by the ordinary process cf distillation. The solvent
iguid Deing very much the lightest, passes offy leav-
mg behind the oil taken from the waste.
- Oare should be used not to oveérheat, the oil in dis-
Alling off:the solvent, for in that case it would injure
‘he lubricating qualities of the oil recovered from the
wvaste.. i '

The best method to drive off the solvent liquid is
2y the use of a steam coil, inasmuch as the teinpera-
:ures necessary to use are regulated by adding or di-
ninishing the steam pressure. o o
" -After the solvent liguid is driven off from tlie oil
ecovered from: the waste it ean be again used in
vashing otber waste; but the heavy oil reclaimed from-
:he waste is a dwrk, dirty, impure mass, and in that
itate unfit for its use. as & Jubrlcator.. ‘

To' restore this, I first pass-the oil through any
1ltering . edium, such as felt, marble-dust, ov sand
vell waghed to free it of its par:icles.of dirt, I then
naccrate it with ¢ animal charcoal;,” commoniy kiiown
18 “bone-black,” in & peculiarly-devised apparatus.

In:coming in- contact with-the coal'in this ‘macer-
itor ‘the oil is purified, deodorized, and decolorized.
[t :is purified of: any rancidity, which always occurs
xhen -tlie  lubrieator used is.either aninal, vege-
:ztn.btl;g, or fish oils, these oils being in a transitory
itate, R : )

To accomplish this result I construct from three
‘0 six tanks in number, and situate them 8oithey can
re.worked separate or together. - ) K ,

At .a suitable distance from. the bLottom I locate
ialse bottoms, perforated. *On thess I place thick felt.
[ connect the bottom of each of these tanks under-
eath the false bottoms oir bath sides, with a line of
sipe to the suction of two pumps, one situated at the
ight of the apparatus, and one: situated to the. left.
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| I break the connection of each of these tanks with

the line of pipe by stop-cocks, so that one or raore
ean be worked at option by either of the pumps.

From the discharge of these pumps I riin a line of
pipe up and over the top of the macerators, provid-
ing each with a stop-cock outlet, so as to discharge
into eitlier of them. :

In these tarks I place animal charcoal. I then
start the pump situated at the left of the apparatus,
an¢. open the cock which connects its suction-pipe
with- a tank containiug oil to be treated. I then.
open the cock on tep of tank No. 1. I then start .
the pump, and the impure oil "passes. into tank
No. 1

_When the oil appears at the bottom, I then cloze
my connection with the impure-oii tank and open
tock at the bottom of tank No. 1. The oil is then
pumped from the bottom to the top of tank No. 1,
where it is allowed to stand to receive the action of
the boune-black upon the oil. ‘

When the oil 4s sufficiently treated it is pumped-
off iuto a reservé® provided for that purpose. Again
tank No, 1 is charged with impure oil, with the same
pubip, opening the same-inlets and outlets, and the -
same process of rotating the oil in the tank from bot-
tom gone through with as before. . v

This time it will be found that the coal in tank
No. 1 has parted with much of its purifying power,
and it will be found necessar; to pass the oil from
tank No. 1 to tank No, 2. .

To do this I stayt the pump sicuated at the right
of the apparatus, opening the cock at the bottom of
tank No. 1, and open the cock im discharge-pipe of
the same pump over tank No. 2, ) :

Whiie I am pumping the.oil from Ne. 1 to No. 2,
the impure-oil pump can be started, and tank No. 1
filled with oil to: Dbe trested while:the oil partially
treated is being pumped into tank No. 2.. This pro-
cess is kept up, and impure oil is. continually pumped
into tank No. 1 autil the claritying power of the ani-
mal charcoal is found to be completely exhausted.

When so found, tank No, -2 is charged with im
pure oil until its claifyiiig power is exhausted and
the oil is passed on from tank to tank to receive its -
treatment as the necessities of the case.appear.

The object of this construction is to obtain the

.complete power of the animal-charcoal.. This ean

only be done by repeated charges of fresh liguid

‘When the contents of €itlier -of the tanks are ex-
hausted they are dug out and the oil washed out of
the bone-black, for its capillaries absorb a large .
amount.  ‘This is necessary, for the bone-black can-
again be re-used after having been're-burned.

I wash the oil from the bone-black. in the following
manner: '

I construct a tank to hold
beside it a still. . .
In the still I place a steam-coil. I then -charge
the still with benzine, inasmuch as this apparatus

can be used entirely steam or benzine-tight. .’

The benzine, coming in contaet vith the steam-
coil, vaporizes and pa=ses up and throngh a condens-
ing coil, and down and through the coal, washing with
it oil held. in the bone-black baclk into the still, i
 ‘Now, as the benzine volatilizes .at one. degree .of
heat, and the oil once in the bone-black, another, and
much less; the benzine again vaporizes and passes
through the. condensing-coil, through the bone-black,
and back into the still again, conveying with it still
another portion of oil, ' o

This process is continued: until the bone-black is
thoroughly washed of leavy oil. = ‘

Now, benzine has talken the place of the heavy
oil in the bone-black, I now pass steam through the
Ylack ;. it vaporizes the benzine, which, together with

the coal, and.situate.




ing.

the stean, passes through the condensirig-coil, when
it is collecteds. :

In the still we now have benzine and heavy oil.

“Now -all-communication with the tank holding the
coal is.cut off, I turr on steam through the coal in
the still, and the benzine yaporizes and leaves the
heavy oil behind in the still.. '

The following description will enable any one to
construct and use my invention. —-

Tigure 1 is the washer, with three consecutive tubs
or vats, as they are designed to be used. In each of
the three tubs the frame-work—the several divisions:
in them to hold the waste to be.eleaned, and on the
several partitions, the pressure-rollers designed to pass

" the wash through as it is taken from tub to tub.

Along the side of tliis apparatus will be seen a par-
allel sliding-bar or rod, and fixed to it by a mova-
ble joint is 2 hook hooked .to a crank-arm, which

vocks a shaft which traverses each one of the several |.

tubs. On this shaft are two tongues fitted into 2
slot on each side of the frame-work. -

The parallel sliding-rod now being set in motion -
by the crank motion A, it will be seen that the frame-’

work will pass back and forth in each of the fubs. -
‘When it is necessary to cease the operation of either
of these tubs it only heeomes necessary to lift the
liook attached to the sliding-bar off the crank-pin,
Figure No. 2 .3 a view of the frame-work as it ap-
pears detached from the tub.in' which it works. 1t

shows its various partitions and. its surrounding net- .

work of wire. . e

Figure No. 8 is the apparatus into which the waste
is placed after having passed through its washings
and pressure rollersy to expel any remaining solvent
liquid. It is simply a steam-tight D-shaped jacket,
sovrounding perforated pipes. At the end is a tub
containing a condeusing-coil. . )

Into this receptacle, fig. 3, I place the washed waste,
adnit steam to the perrorated pipes, and the steam,

_passing through these perforations, volatilizes the re-

maining washing solvent i the waste, and it passes
over and is condensed with the steam through the
coil,

Figure No. 4 is the apparatus for deodoriging, de-
¢olorizing, and purifying the oil extracted from the

wagste after bhaving distilled off the volatile solvent.

used in the process of washing: It represents six
tanks with their pipe-counections, pumps, and. stop-
cocks for directing the inlet and outlet of the oil to be
treated. ’

B C.D EF G are six tanks, courposed of any suit-

" able metallic substance. - .

*-H is the impure-oil pump. .

O is the discharge-pipe.of H.. This discharge-pipe
is-provided with a stop-cock for discharging into any
one of the six tanks, but is not shown in the draw-

g . :

I is the treated-oil pump;

M, its suction-pipe, with its stop-cocks K; aud
1, its discharge-pipe, with its stop-cocks J.

Figure 5 is a view of the perforated false bottoms
of fig. No. 4. Its bottom lines of suction-pipe of’
- pumps Hand L. :

Figure 6-is-an-end view of the apparatus.

_To work this apparatus and treat the impure oil I
first charge these tanks with animal-charconl; Ithen
open stop-cock ¥ in suction-pipe of pump H. ’

~The oil is thei pumped up through O, through the

“stop-cock over B. It percalates through the bone-

black in B, through the false bottom, to the bottom of
B. 1then shut stop-cock P and open the cock in
the snction-pipe back of B. -

Stop-cock: ¥ being closed, and the outlet in dis-

- eharge over B being open, the oil is rotated from the
‘bottom of B.to the top of B

| of my invention.
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When I take the oil from B and place it-in G, I°
_close all connections with pump H, open stop-cock K
at the bottom of B, then the stop-cock J on the top
of C, and set pamp I in motion- "~ _ -

The oil flows threngh suction-pipe M, pump I,.and
discharge-pipe L, to tank C. , :

Tank B can aZain be filled while the -oil is being
pumped to C by starting pump “H, as before, only

_keeping the cock K closed in the bottom of .B.

It is desirable to again charge B with oil, inasmuch

‘s the purifying power of the coal would be by ne

means exhausted. - This can berepeated several times

“and tlie oil passed onto O and D, and o on, until the

-power of the coal to éxtract color or to purify is found
‘to be gone. . : oo
Figure 7 is the apparatus for washing the oil oub
of the bone-black taken up by its éapilliaries  while .

performing service of purifying the oil: ‘
Figure 8 is the same apparatus, and as if appears
in operation. o s
Figure 9 is a top view of the same apparatus, .
Fig.. 7 is the apparatus eut through from top to
bottom. g C L
In QI place the bone-Ulack. It vests upon the per-
forated false bottoms. ’ S .
In T I place the benzine, ‘ P
Tlirough the steam-coil U I pass steam.” .-

- The benzine is reduceil to vapor, passes up through
pipe S and is condensed, and in its liquid state passes
down through th& bone-black in Q down through the -
falsé bottom, thiough V, back again into still T
" The oil washed out of the bone-black by the pass- -
age of the benzine through it is mow in still T, and,
being the heaviest, remains there, while the benzins
again passes over to be again condensed, and through
the bone-black to wash stiil another portion of oil-out.:

" The operation of coutinued distillation of the ben-
zine over upon the bone-black is to_be continued un- -
il no traces of heavy oil remain bebind, T

This is designated by a glass tube being inserted in
V, and when the liquids pass back through the glass .
to still T colorless it is evident that the black is thor-
oughly washed. ) )

Communication between Q and T is tiow shut off,
and steam is adimitted to @, and the bénzine whicl
has taken theplace of the heavy oil is driven off when
the bone-black is ready for the re-burning procass,

" 1 have described thre¢ washing-tubs, but I do not
limit myself to this number, nor to the form showu.

| The number may be increased or diminished and the

form changed without ‘departing from the principle
1 desire to be distinctly understood that suceessive
washings or rinsiugs are necessary to give the best
results, and this constitutes one feature of wy inven-
tion. o
I have.described a D shaped retort to receive the
waste after being washed, to expel any remainiug vol-

| atile washing liquids

Any torm, shape, or size of vessel woald answer the
siune purpose so long as it employs the principle of -
cmploying heat sufficient to expel the volatile solvent.

I also have deseribed six macerating tanks, but do-
ot limit myself to this number, as they may also.be -
inereased-or diminished in numbers. ’ :

The object and design of this apparatus are to utilize
the extreme and theavhole power of the bone-black
to extract color aud purify, and to exers that influ-
ence upon the substance to beé treated. :

It is-an appavent fact that-the upper stratas of any
filtering medinm are exlausted first, and become less
exhausted as you descend through the filter, and it is
only by taxing the lower stratas with fresh' supplies
‘that it yields up its power. ‘

By repeating these fresn supplies at last the lowest
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_strata i reached, and only then can we say its power
to filter or to extract is gore. .
Having thus described my invention, . - . .
“ What I claim, and desire to secure by Letters Pat-
ent, is— ' e -
- 1. The apparatus hercin’ deseribed for washing and
cleansing . cotton and woolen® waste, composed of a
series of tanks or vesscls, &o as to altermately im-
merse and wring or squceze the material, as set forth.
2. Apparatus for expelling the solvent, composed
of a steam-tight jacket and perforated steam-pipes: -
3. The process of cleaning. waste by the application
of hydroearbons, such as herein described, applied sub-
stantially in the manner set forth.. ) ]
4. Tlic macerators hercin deseribed, aiianged so.as

to purify the oil by filtration in.the manner deseribed. |

5. The method described for purifying oilfrom waste
by macerating or filtering with bone-black or its equiv-
alent, as set forth. ' '

.as set forth. -

110,800

6. 'The apparatus described, for separating the heavy .
oils from the light solvents, consisting_of the still T,
digester 'Q, steam-coil U, its connecting-passages or
pipes S and V, and condensing-chamber R, arranged
and operating substantially as described. :

7. 'The combination of the following separate patis,

‘|- whicli constitute a complete method, viz., successive

washing and squeezing ov wringing, the separating
of the impwrities from the mixed oils by maceration -
and filtration, ‘the separation of the heavy oils from
the filtering medinm by solvents, and the tinal g2pa-
yation of these from thie heavy oils; all substantially

GEO. W, SYLVESTER.
Witnesses:

T. C. Cox¥NenLy,
T, LEAMANN.




