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anited States

~ GEORGE V. SYLVESTER, OF BELLEVILLE, NEW JERSEY.

Lotters Patent No. 110,300, dated January 3, 1871,

- IMPROVEMENT IN APPARATUS AND PROCESSES OF CLEANING COTTON-WASTE, &c.

The Schedule referred to in these Lietters Patent and ma.ﬂng i:tr_t‘-uf the mne'.'

To all whom it mey 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 usefal 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 the same; and I hereby
declare the following to be a full and exact descrip-
tion thereof; reference being to the accompanying
~drawing which forms part of this specification.

The nature of my invention is to regenerate cot-

ton or woolen waste used in wiping machivery and

packing car journal-boxes by a process of washing, .
using. as my sotvent washipg-liquid the heavler dis-

tillates of petroleum o1l, such as kerosene or paraffine
oil, or the distillates of vegetable-tar, such as spirits
- of turpentine or camphene: also to reclaim all the
oil taken up in the uvse of such-waste by its capilld-

ries, freeing said oil of its dirt, decolorizine, deoderiz-
2 gp | -3 it oy WL

- Ing, and purifying-it. . - L T o

- I am aware-that various ‘'methods hive been used
with the above purpose in view, but in my estimation
they arc defective, | B

The use of alkalies and soaps but 1Jai'ti1tllj'accom-

plishv this purpose, inasmuch as it is only applicable

to washing that class of waste known as ““factory

waste,” and the railroad waste used in wiping its pro-
- pelling power, S

It fails to answer the purpose in washing ear-box
waste, as oftentimes the Inbrieating oils used therein

resist the saponifying power of -these alkalies or-

soaps; ‘but sheould these alkalies or soaps act upon
the oil in the waste, then the amount tsed neces-
sary to cleanse it would be so great that it wonld
be a'serious bar to a profitable business. o
The waste thus cleansed admits of -no oil being re-
covered. The oil is lost in saponification, .and is
rinsed away in its sudsey mass. : :

. The use of the light hydrocarbons as a solvent ap-
proximates morc closely to the desived result, but

- they'are dangerous and wasteful, and “each construe-
tion for its use is defeetive when we consider the sei-
ence of wasbhing. . . - SLem T
- o wasgh a fabrie, it is first pecessary to loosen the
~ dirt by some solvent and then rinse ibout. - .

Thoee constructions making use of the light hy-
drogarbouts contemplate cleansing waste by only one

immeision in the solvent liquid. It is apparent that

this would only fiee the waste of the reavier por-
tions of oil or dirt, or as- much as the selvent lquid |
would hold in suspension. - . o

In thus failing to completely cleanse the waste
~ the cleanser fails to realize the greatest compensation
~ for his labors, for “discolored waste ” falls below the

L]

familiar to all. . |

tion, L will proceed fo desc

market of *white waste” several cents per pound, to
say nothing of the oil remaining, which is valuable
as a lubricator. S . o

The use of the light hydrocarbons is dangerous
and wasteful, inasmuach as they volatilize at a very
low degree of temperature. Theip exceeding vola-
ttle nature make it imperative (if. we. consult safety)
that each and every vessel used should be perfectly
tight, - | S

A'his 18 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 |
It is wasteful on aceount of its volalile nature. Im
mense surfices.of waste saturated with the solvent
must necessarily be exposed during the washing, and
hence the evaporations must be in that proportion
wastefal. B B .
+ To obviate these objections, which appear to my
mind as radical faults; to render waste-washing en-
tirely safe and a commercial success, and to enable
those gkilled in the art to r[{akﬁiaud use my inven-
ribe its construetion -and
operation. | S |
X construet tubs, tliree or more in number, situated
side by side, or so that the process of washing and
rinsing shall be consecutive. T
. 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
as not to interrupt the free flow of the solvent liguid.

~Into these separate receptacles the waste is loosely -

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 liguid.

I'bis movement is continned until the oil and dirt in

the waste is softened and thoroughly dissolved into
the liquid solvent. - , S
~On each of the partitions which divide the tubs I =
place a pair of pressare-rollers, through vhich I pass
the waste from tab to tub,-pressing out the solvent

Kquid 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. Its motion is the same, and is kept up -

as before. o L
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 exXhausted,
After the waste placed in Nos. 1 and 2 have received.

their appropriate agitation in the solvent liguid, No.
2 is wrung out, and, if found sufficiently cleansed, it
is passed to the evaporator, which drivesoff any remain-~

ing solvent liquid remaining after the waste has passed




hwugh the pressure-rollera If it is- mt suﬂmlently
leansed, it is placed in tud '\u 53 and rinsed in the
solvent llqmd again. |

When tub No. 1 bas disseiv ed all the oil {from the
vaste 4t is capable.of holding in solution, then tub
No. 27s the tub to be used for the first ﬁmshmfr of
weavy-soited waste, and the rewaining tubs as rins-
nff-tub% -

SWhen tm, solvont plm er of tub Ixo 2 s e\lmnsted
‘hen No. 3 is the tnb to receive the first w ashings of
ieavy-soviled waste, and N¢ US. 1 and 2 are lmsmtr-—tuba,

ind 50 on.
;‘xft,er the waste. Ib uﬂshbd 1L is found to contam

nore or less of the solvent liquid. To disengage this

[ place it in a steam-<tight receptacle, where it is

soiled :in fresh water ol ever perforated steam-prpes
sutzounded Ly a steam-tight jacket.

The vapors of steamn and the vapors of the splvent:
vill pass over together and through a condensing-
oil.  The solvent being the lghtest, it can be ﬂ'a.th-
wred by floating it off frow the water in any 1mLpt.1-'
le, which may be placed under the cumlensmg-cml
m catehing its condensations,

It ig-vell’ at this juncture to plaee tllb \mste in a
lash-wheel commeuly used .in lau. ulnes, anG revolve
t there awhile in soapsuds. ,

After this process it should be.thoroughly rinsed,
ind alwa}s inr boiling or very hot water. This last
ywocess is surc to divest the waste of f{ine pad ticles of
tust which may adhere to the fiber.

After this process the waste is agnin wiung uub
wnd p]aced in a drying-room, when it 1s found re-
stored 'to its original Integrity and ht for its former
1s¢ agam.

Itisaw ell-lmuwn fact that while in use the capil-
aries of the Waste take and hold a larger quantity of
sil.  Tun-the process of -washing in the solvent hquld
chis ott 18 taken out and held issolved 1nto the 8oiv-
:nt liguid, This is recovered from the solvent liquid
by the ordinary process cf distillation. The solvent
iguid being very much the lightest, passes offy lem*
ng behind ‘the oil taken from the waste.

- Oare should be used not to overheat the oil in dis-
illing off the solvent, for in that case it would injure
he lubt watmg qua,hues of the oil recovered from the
vaste.

The bt.st method to tlrwﬁ oﬁ' the solvent liquid is
Jy the use of a steam coil, inasmuch as the tempera-
\lres necessary to use fue regulated by addmrr or dl-
muishing the steam pressure. *

After the solvent Jiquid is driven oﬁ' from tlie oil
ecovered from the waste it ean be again used in
vashing otber waste; but the heavy oil reclaimed from-
e waste is a durk, duty, impure mass, zmd m that
itate unfit for its use as & Jubricator. =

Mo restore this, I first pasa-the oil thmugh any
1tering medium, sueh as felt, marble-dust, or sand
vell washed to free it of its par:leles of dirt, I then
nacorate it with ¢ animal charcoal,” coinmonly known
S “bone-black,” in'a pmuharly-devlsed apparatus.

In coming in contact with the coal in this macer-
itor ‘the oil is purified, ‘deodorized, and decolorized.
[t is purified of any mncidity, which. always occurs
vhen . the lubricator used is.either animal, vege-
?bil;g, 01 ﬂsh oiis, these oxls being in a tmnsitmy
ita :

To accomphah thls resulb I cnnstmct from three.
o six tanks in number, and situate them ao they can
ye worked separate or together. SR

At a suitable” dlstance from  the bottom I lacate
alse: ‘bottoms, perforated. 'On these I place thick felf.
[ connect the ' vottom of each of - these tanks under-
1eath the false bottoms oi both sides, with a line of
sipe to the suction of two pumps, one situated at the -

1trht of the wpparatua, and one altuated to the left. .

| .complete power of the animal .charcoal..

110,800

I break the counectlon of eaeh of these tanks with
the line of pipe by stop-cocks, so that one or raore
can be worked at option by either of the pumps. -
From the discharge of these pumps I rin a line of
pipe up and over the top of the macerators, provid-
ing each with a stop-cock outlet, so as to disuha.rga
into eitlier of them. | '
In these tanks I place mumal charcoal I then
start the pump situated at the left of the apparatus,
anG open the cuck which connects its suction-pipe
‘with- a tank containiug eil to be treated. I then.
open the cock on top of tank No. 1. I then start .
the pump, and the impure oll "passes. into tank
‘No. 1.

“When the oil appears :ut the bottom, I then cloze =

my ‘connection with the impure-oil tank and  open.
cock at the bottom of tank No. 1. The oil is then
pumped irom the bottom to the top of tank No. 1,
where it is allowed to stand to receive the action of
the Lone-black upon the oil.

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

Phis time it will be found that the coal in mnk_
No. 1 has parted with much of its purifyiag power,
and it will be found necessary to pass the oil from
tank No. 1 to tank No. 2. - |

To do this I stayt the pump. suuabed at the wrht
of the apparatus, opening the cock at the bottom of
tank No., 1, and open the coek m dl:,ch'v.rge-plpe ot'
the same pump over tank No. 2

‘Whije I am pumping the. 011 from No. 1 to No. 2 2

the impure-oil pump can be started, and. tank No. 1
filled with oil to-be ‘treated while: the oil partially
treated is being pumped into tank No, 2.. This pro-
‘cess is kept up, and impure oil is contmua]ly pumped
into tank No. 1 autil the clarvitying power of the ani-
mal charcoal is found to be complﬂtuly exhausted.
When so found, tank No. -2 is charged with im
pure oil until its c]milg, ihg power is exbausted and
the oil is pn.ssed on from tank to tank to reccive its
treatment as the necessities of the case.appear. X
The object of this construction is to obtain the
This can
only be done by repeated charges of fresh liguid .
When the contents of éither 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 011 fmm the bone-black in the follomnrr
manner:
I constract a tank to liold the coal, and. Bituata._
beside it o still. *
In the still I place a Btmm-cml 1 then -charge
the still with Dbenzine, inasmuch as this appa.r.-.ttus;
can be used entirely ﬂtemn or benzlne-tight. : |
‘The beunzine, coming in contact with the steam- -

| coil, vaporizes and pasés up and through a condens-
ing. cml and down and through the coal, wa.shmg Wltll o

it oil held i in the bone-black back into the still..

‘Now, as the benzine volatilizes .at one. degree of
hea.t 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 ag mn, nonveying wibh it Btlll 8
another portion of oil, B

This process is cnnbumed untll the bonenblauk is -
thoroughly washed of heavy oil. .

Now, benzine has taken the place of the heavy
oil in the bone-black, I now pass steam throughi the

jblm,k 1t vaporizea the benzine, whlch together wu‘h




the steam, passesfhrdth the- cond_ans’iﬁg-éoil,' when

it is collected: - | -
- In the still we now have benzine and heavy oil.
~ “Now all.communieation. 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.. - S
The following description will enable any one to

- construct and use my invention.

I'igure 1 is the washer, with three co_nsecutii*e 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.cleaned, and on the }.
~ several partitions, the pressure-rollers desiguned to pass
the wash through as it is taken from tub to tub.

Along the side of this apparatus will be seen & par-

allel sliding-bar or rod, and fixed to it by a mova-
‘ble joint is a 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 a-
 slot oh each side of the frame-work. -
~ The parallel sliding-rod now being set in motion :
by the crank motion A, it will be seen thatthe frame-"
~ work will pass back and forth in each of the tubs.

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., |

“Figure No, 3 is the apparatus into whieh the wimsté |

is pluced after having passed through its washings
and . pressure rollers, to expel any remaining solvent
liquid. It is simply a steam-tight D-shaped jacket,
surrounding perforated pipes. At the end is a tub
containing a condensiug-coil. | -

into this receptacle, fig. 3, I piat:e the washed waste,

adniit steam to the perrorated pipes, and the steam,

‘passing through these perforations, volatilizes the re-

maining washing solvent in the waste, and 1t passes
over and is condensed with the steam .through the
COiII . | ' o

~ TFigure No. 4 is the apparatus for deodorizing, de- |
¢olorizing, and purifying the oil extracted from the
waste after having distilled off the volatile solvent.
used in the process of washing. It represents six

tanks with their pipe-connections, pumps, and stop-
cocks for directing the inlet and outlet of the oil to be
treated. - | | ' |

o B CDEF Gare six tanks, courposéd of any suit-
“able metallic sulistance, - T
- 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-

ing. -

1 is the treated-oil pump; =~ |
M, its suction-pipe, with its stop-cocks K; aud
L, its discharge-pipe, with its stop-cocks J.

~ Figure § is a view of the perforated false Dottoms
of fig. No. 4. Its bottom lines of suction-pipe of’
-pumps Hand L. =~ | | |
" Figure 6'is'anend view of the apparatus.
- To work this apparatus and treat the impure oil 1-
first ¢harge these tanks with animal-charcoal; I then

open stop-cock ¥ in suction-pipe of pump H.

" The oil is theiy pumped up through O, through the

110,800 -

" When I take the oil frqml 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 pump I in motion- - _ .~ |
The oil flows threngh suction-pipe M; pump I,.and

| discharge-pipe L, to tank C. -

- Tank B can again be: filled. wl_l_ilé theml is .bé_ing
pumped to O by starting pump H, as before, only

‘keeping the cock K closed in the bottom of B.

It is desirable o again charge B with oil, inasmuch

as the purifying power of the coal would be by ne

means exhausted.  This can be repeated several times

and tlie oil passed onto O and D, and so on, until the
‘power of the coal to extraet color or to purify is found

~ Tigure 7 is the apparatus for washing the oil ouf
of the bane-black taken up by its capilliaries while ..
performing service of purifying the oil. ..
~ Pigure 8 is the same apparatus, and
in operation. | R

Figure 9 is a top view of the same apparatus. .
 Fig..Tis the gpparatus cut through from top to
bottom. o | A | A

Tn Q. I place the bone-black. It rests upon the per- -

i appears

| forated false bottoms.

In T I place the benzine. -~ - . .

Tlirough the steam-col U 1 pass sfeam.w - |
- The benzine is reduced to vapor, passes up through
pipe S and is condensed, and in its liquid state passes.
down through th& bone-black in @ down through the -
false bottom, thirough V, back again into still 1. . |

- The oil washed out of the bone-black by the pass-

age of the benzine through it is now in still T, and,
being the heaviest, remains there, while the benzine
again passes over to be again condensed, and through
the bone-black to wash stjil anogher portion of oit-out.

The operation of coufinued distillation of the ben-
zine over upon the bone-black is to _be continned un- -
til no traces of heavy oil remain bebind. o

" This is designated by a glass tube being inserted in

'V, and when the liquids pass back throagh the glass

to still T colorless it is evident that the black is thor-
oughly washed. S
Communication between Q and T is niow shut off,
and steam is admitted to @, and the béngine which
has taken the-place of the heavy oil-is driven. off when .
‘the bone-black is ready for the re-burning procass..
1 have deseribed thre¢ washing-tubs, but I do not
Hmit myself to this number, nor to- the form showu.

{ The number may be increased or diminished and the
| form changed without -departing from the principie
| of my invention. .. BT |

1 desire to be distinetly anderstood that successive
washings or rinsings are necessary to give the best
restlts, aud this constitutes one feature of my inven--
tion. | | S T

I have.described a D shaped retort to receive the
waste after being washed, toexpel any remaining vol-

| atile washing liquids

Any torm, shape, or size of vessel would answer the
sune purpose so long as it employs the principle of *
ciploving heat sufficient to expel thie volatile solvent.
I also have deseribed six macerating tanks, but do-
ot limit myself to. this. number, as they may also.be
increased-or diminished in numbers. - R ~
- The object and design of this apparatus are to utilize
the extreme and the shole power of the bone-black
to extract color and purify, and to exert that influ-

- the suction-pipe back of B.

“stop-cock over B. It percalates through the bone- | ence upon the substance to bé treated.

black in B, through the false botfom, to the bottom of It is-an apparent fact that the upper stratas of any

B.- 1tlien shut stop-cock P and open the cock in. filtering medinm are exhausted first, and become less

| exhausted as you descend through the filter, and 1t i3

- Stop-cock ¥ being closed, and the 6ut_-let.- in dis- only by taxing the lower stratas with fresh supplies -
- eharge -over B being open, the oil is rotated from the | that it yields up its power. R
-bottom of B.to the top of B | | o

By repeating these {resn supplies at last the lbWeat o




- to filter or to extract is gore. | |
- ' Having thus described my invention, - - . .
"~ What I claim, and desire to secure by Letters Pat-
1. The apparatas herein’ described for washing and
cleansing  cotton and woolen waste, composed of a
geries of tanks or vesscls, .o as to alternately im-
merse and wring or squceze the material, as set forth.

--.'ﬁtré.ﬁa.'-is ré:wﬁeﬁ, and only then can we say its..hﬁp_tme;r' |

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 hydvecarbons, such as herein described, applied sub- |
 stantially in the manner set forth.. =~ | 1
4. The macerators herein deseribed, aiianged soas| - .
| Witnesses: -

to purify the oil by filtration in.the manner described.
5. Tlhie method described for purifying oilfrom waste

by macerating or filtcring with bone-black or its equiv-

alent, as set forth.

| digester ‘Q, st
pipes S and V, and condensing-chamber R, arranged

110800

- 6. Tlné; apparams.described, for separating the haavy ;
oils from the light solvents, consisting of the still Ly,
.- steam-coil U, its connecting-passages or

and operating substantially a3 described.

7. "The combination of the following sepé_irate paris,

|- whicli constitute a complete method, viz., successive
washing and squeezing ov wringing, the separating
of the impurities from the mixed oils by maceration -
“and filtration, . the separation of the heavy oils from
‘the filtering mediam by solvents, and the tinal SapL-
yation of these from the heavy oils, all substantially

as set forth. -

GEO. W. SYLVESTER.

T, 'G.“Cmm}nw, '
1. LEAMANN.,
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