(No Model.) = - o - . 4 Sheeﬁs—SheBt 1
I SINGER & M w. JUDELL

PROGESS OF GLEANING- WOOL.

‘No. 406,781. Pa,tented July 0, 1889
8

IR |
o IO
m lh

T
.. =

Ewewiiars |
Ewmﬁws N7 ngez
%riZ'ZWQj‘TmZ&ZZ

HFETEH‘& Phato-Lilthographar, Wshg:lunﬂc

%ﬁzw,s,s@s |




(No Model.) ' o .'..._'
(oMol 1 SINGER & M. W, JUDELL. Shee.“ fhest 2r

o ~ PROCESS OF CLEANING WOOL. B
No. 406,781. o Patented July 9, 1889.

il

—

C
Al
2 A

g

a

K

| !
”4.2.- /7 Jﬁ% ../

Zig 2.

&
0

O

3
LE’
LG

J

l
4

oo NPl o lmgio
3/~ -ﬂl::z "_ Ol

1. Fverttrm..
’§ Inﬂq‘:bIbS ,g‘bnger
1 [T wapmaen




. | L - o __:..'4 Shee‘ts_Sheet 3
I. SINGER & M. W. JUDELL.

R ' PROCESS OF CLEANING WOOL.
No. 406,781.  Patented July 9, 1889.

(No Model.)

1

.
- L]
! -
'
.
r
- El

. -

r - — ——— .
'“' )

T
.

|

H H
T TN

I]l §

e

|

-

- y—

I[
T3

;

E__..

|——|- el
f—.

b

—L]
~ T

i

T

|

_L-—_I

e— iy

iE

| [H

i

_L-_
!

il

!

|

HTE]I

HI

=

"

j=

[

f

=l

Tal
-
ol

|

i

i

1L, .

]

._4

|

I_

]

Il

i

I

o

—mll

—I
i ——
L ]

= -Izl

A

|

I

| p——

- _lnventsrs. ‘_
Lognatius Singe»

: MoriZ3 Holff Judell _

By AL ._

N - Atforneys. N

N; PETERS. .PholoiLithographer, Waghington, D, C. _




~ (No Model.) - o ' . 4Sheets.—8haet 4,
" I SINGER &; M W JUDBLL
PROGESS OF GLBAN"NG ‘WOOL.

- No. 406,781. Patented July 9 1889

- : 1’77 ve.?z?d'brs -
eSS€ |
W‘C;fﬁ/ 2 SI - _ijmt ) us S‘L?&j@?ﬂ

(5- WM - . -By o 'I ﬁf‘fmrne’ys '




UNITED STATES

PatENT OFFICE.

IGNATIUS SINGER AND MORITZ WOLFF JUDELL, OF ADELAIDE SOUTH
AUSTRALIA

PROCESS OF C_LEANING WOOL.

SPECIFICATION forming part of Letters Patent No. 406 781, dated July 9, 1889.

Applma,tlml filed May 18, 1888, Serial No. 274 287, (Nomodel) Patented in South Aunstralia I anuary 16, 1888, No, 9454 in Vie-

toria January 17, 1888, No, 5,666 ; in New South Wales Jannary 18, 1888, No. 443, in Queensland January 20, 1888, No 387 i
in New Zealand January 30, 1888 No, 2,772 in Tasmania Janua,ry 31, 1888 in England February 20, 1888 No. 2,632 in
Belginm March 3, 1888, No. 80, 861 in Luxemburg March G, 1388, Nu. 964 ; in France March 9, 1888, Nu. 189 234 ;in Grer-

many March 23, 1888, No. 46,015 in Cape of Good ]

Tone Mey 25,1888, No. 67807 in Spain June 30, 1338, Ho. 7,998 ; in

Ttaly .Tuly 12, 1888, KLVI 301 and in Austrm Hnngary October 3 1888, No, 18,5630 and No. 31,644,

To all whonv it may concern.:

Be it known that we, [GNATIUS SINGER,
chemist, of Adelaide, in the Province of South
Australia, and MorITZz WOLFF JUDELL, im-
porter, also of Adelaide aforesaid, subjects ot

the Queen of Great Britain, have invented an

Improved Process for Cleansing Wool and

~ Like Material, (patented in South Australia

- 10

January 16, 1888 No.945; in Vietoria January
17, 1888, No 5 566 in Queensland January 20,
1 888 No 387 in New Zealand Januar Y 30
" 888 No. 2 772 in Tasmania January 31, 1888;

In Spam June 30, 1888, No. 7,998; 1In New

South Wales Ja,numy 18 1888 No 443; in
Great DBritain February ‘90 1888 No..2 932,

in Belgium March 3, 1838, NO 80, 861 in Lux-

| embu_rg March 6, 1888, No. 964; in KFrance
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March 9, 1888, No. 189,234; in Cape of Good

Hope May 25, 1888, No. 6 ~307; in Germany
March 23, 1888, No. 46,015; in Italy July 12,

1888, Vol. XLVI, No. 301, and in Austria-Hun- |

gary October 3, 1888, No. 18,5630 and No.
31,634,) of Whlch the followmn is a specifica-
tiom.
Our invention 1(,lates to an 11111:)1 oved pro-
cess for cleansing in a continuous and auto-
matic manner wool and like material’ from

orease and other foreign matters by tr eatment

w1t11 bisulphide of ealbou In what follows

we include in the term “ wool” all similar ma-

terials to which our process is applicable.

Our process consists in macerating the wool
by passing it automatically and contmuously
through bisulphide of carbon, removing sand
and othel earthy matters dmmﬂ the (,mhel
stages of the maceration, and in the latter
‘St&ﬂ es eliminating potash and other salts

_.soluble in water but insoluble in bisulphide

of carbon, We pass the bisulphide, after
it has become laden with fatty matters from

the wool, through a filter and thence into a

retort, whele it is distilled off, and after be-
ing eondensed re-enters the macerator. The

| resultant fat or grease is treated in a rectifier,
and on the last traces of bisulphide bemn'
driven off is removed for further treatment
The wool is, in its course through the macer- |

45

ator,
5101:1 whereby the greater portion of the solv-
ent is removed, and in order to drive off tk e
last traces of thesolvent the wool is conducted
through a drying-chamber, where it meets a
eounter—emlent of dr y—heated air.
on-emerging from the apparatus may be sub-
jected to the action of revolving beaters, in

order to remove any loose f01eln*11 mattel |
~which may still adhere to 1t. -

1epeatedly sub,]ected to cold compres-

The wool

55

We carry out our process in such a ma,nner

that the wool in a thin layer is keptin con-

stant motion, and while passing through the

6o

macerator 18 met by a counter-current of the

solvent. By causing the solvent to enter the
macerator at the 0pp051te end to the wool
and 1o flow through it in a continuous stream
the wool, as it becomes cleaner, meets purer
b1sulph1de until the last traces of. grease are
removed. The wool is then made to pPass

through water, by which the potash and other -

salts, soluble in water but insoluble in bisul-
phlde of carbon, are removed. - By the cold
compression of the wool during the process

of maceration the greater por t1011 of the solv-

ent is expressed without subjecting the wool
to a continuously high temperature. A great
saving of fuel and lee is effected in the fmal

_'recovel y of the solvent by distillation, which

is by this means accomplished with S(,a,rcely
any loss. After being placed on the feeding-
table the wool does 11013 require to be touche’d
by hand until the operation of cleansing is
completed. The flow of the solvent 1s auto-

75

30

' matic, and when the cells are once filled to

the required height the outflow and inflow

are practically equal As a further advan-
tage, the grease is recovered in a filtered con-

facilitated.

_d11310n whel eby its atter t1 eatment 18 ﬂleatly _-

For the purpose of carrying our process

Toct, we employ apparatus which partly
the SubJ ect of another application filed

into e
forms

January 19, 1889, Serial No. 296,277, but which

we oW descube in order that our process
mnay be more clearly under stood.
The macerator 1s a large trough divided

Q0




into a number of cells by double partitions |

which gradually increase in height from the

- end where the wool enters. Lmtll the highest

10

is attained at the end where the qolvent en-
ters the macerator.
the wool enters, the solvent leaves the mac-
The wool
13 placed between a donble endless band or
‘apron composed of suitable wire gauze or net- |
ting, which passes between pairs of rolls

At the lowest end, where

erator Sdtumted with grease or fat.

- placed over each partition of the cells and
~around -a single lower roller in each ecell.

After passing through a number of cells con- |
“taining bisulphideof carbon, the double band

with the wool passes through two or more
cells containing water, in which are dissolved

the potash and other salts insoluble in bi-.
sulphide of carbon, and thence up a vertical

- passage into a dl"ying‘-cha,n'lbelgWhere, after

. 20
- rollers, in order that as much as possible of |

passing through a series of cold and heated

~ the solvent may be expressed, it moves over

30
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-a heated surface and between heated rollers
met by a counter-blast of heated air; by which |
the last traces of the solvent are drwen off,
5o that the wool leaves the drying- chamber-
The
‘band may then pass under revolving beaters,
‘which shake out the dry particles of foreigm |
matter still adhering to the fiber, after whl(,}“* |
- the wool 1s depomted on a delwery—ehute
The bisulphide of carbon saturated with |

pertectly tree from grease or moisture.

grease as 1t leaves the macerator passes

- 'thl‘Ouﬂ’h a stiitable filter and flows thence into

a retort, where it is quickly evaporated, and
after passing through a condenser it re-enters
the macerator, thub continuously circulating.
The vapors from the drying-chamber are
driven by the heated blast, before mentioned,
into a suitable worm, c,md pass through the
same condenser into fur ther use. The 2rease
obtained in the first retort flows into a seeond
retort or rectifier. IHere the last traces of the
solvent are removed, and the grease in a
purified condition is then re :;'Ldy for further
treatment. The water for the dissolving of
the potash or other salts is drawn off, when

necessary, and replaced. by taps pmvided for |

the purpose. The first six cells (more or less)
at the end where the wool enters, and where

consequently the greater quantity of earthy
matters are dep(mted are provided with re-
volving dredgers, which remove the solid par-
ticles and depos:tt them as sludge in a chan-
nel placed above the upper rolls. This chan-

- nel is provided with a serew-carrier and end-

60

65

less band, by means of which the sludge is
carried to a kiln, where the adhering Solvent
18 recovered. The rolls through Whlch the
double band containing the Wool passes and
from which it receives its motion are pro-
vided with cog-wheels and gearing driven in
the usual way by shafts connected on the
outside of the apparatus. The whole of the

gearing except the 01113531(10 driving-wheels is

408,781

‘the 1"01161‘8 Figs. 6and 7
-of the eoncenmatmﬂ' and rectifying retorts;

lower at the top than A’.

contained inside the apparatus,which is made
alr and vapor proof by means of lids pro-

vided with water seals.

- In order that the apparatusfor carrying out
our invention may be the better understood

we now proceed to deseribe the same by refer-

~enice to the accompanying drawings, in which |

Slmllm" letters refer to similar parts
Figure 1 is a side elevation of the appara-

tus ;. Fig 2; a plan of the same; Fig. 3, a sec-
‘tional elevation of the mucerator and (:11*ymﬂ-
~chamber with frame-work removed; Fig. 4, a
vertieal section of the same throunh a lme Y

Zi; Fig. 5, a plan of the macemtor showing

, 8ectional elevatmns

Ifig. 8, sectional elevation of the sand-drying

| chamber . -
The metal ttouﬁh A 18 construeted w1th an
~outer frame-wor k or covering of wood or iron,

the roof of which is eomposed of lids eonsast—-
ing of iron frames-having glass panes, and is .
| m*'Lde vapor-proof by hydraulic seals 7, IFigs.

The trough A is divided by double
partitions A’ A?in fo a convenient number of
~cells, numbered, respectively,
- 'Fig;

g and 4.

1, 2, and so on,

valves close to the bottom of the cells, lead-
ing from one into the other, through w1110_1
the contents can be drained. oﬂ_’ when desired
The partitions A’ of the cells No.1 and 2 are
constructed of such depth as not to quite
reach the bottom of the trough,the other par-
tition A* reaching to the bottom but being
In cells Nos. 3 and
4 and the others afterward this order is re-
versed, A’ in each case being lower than A?
and 1*e&chmc- to the bottom, whﬂe A* termi-
nates at a short distance fmm the bottom.

B is a vertical channel leading from the

macerator to the drying-chamber C above.

D’ D* are shafts in A and O by which the
rollers are driven.

I 1s a hood connecting - the Vertlcal cham-
ber B with a eondensuw-wm m . _

(> is the entrance of macerator A for the
double band or apron carrying the wool.

I 1s a gutter for sludge obtmned from cells
near the wool entrance of A.

I is an Archimedean-screw carrier in A.

J 18 a chute leading from the gutter H to
an endless band IS, eonnectmn W1Lh the kiln L.

M M’ are endless wire aprons for c 3,1‘1‘5?1 ng
wool.

N is the main driving-pinion connecting

wheels of equal size N’ N-?, atiached to the
shafts D’ D= |

P is the plate of steam-chest in C.

"R isa flue leading from worm T, :;m{] > 1S
the receiver of the worm.

T 18 the concentrator for solvent charged
with grease. -

U is the rectifier for the grease.
Visa chmmel connectnw T'and U with the

- recelver S.

5. 1'he partitions are provided with

] 70
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a & are pairs of 1olls connected by cog-

wheels and plaeced over each partition in the
macer ator A.

a’ is a roller or idler in the body of each
cell.

b is a pipe for entmnee of the solvent.
is the settling-tank under the filter d,

above which 1s an OVGlﬂOW-plpe e, leading to

B the concentrator T.

I0

7 is the lid of settlmfr-tank ¢, Prov ided with
a water seal. | |
| g is a stop-cock for drmmnn‘ C.

g’ is the stop-cock of supply-l eservoir.

 h is a water seal over wool-entrance cell.

7 7 are water seals of roof of A. -

J’ J? are partitions extending down into

,the cells at both ends of A.

20
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k' k* I* are shafts of dredger -plopellels
[ are buckets of dredger.
m 18 the entr anee of the sand drying cham-

ber ]-.J

n’ to nd, I‘10* '8, are endle% bands of the_

chamber. -
o is the exit for dried matters.

», Fig. 4, are worm-wheels of the main driv-:

1nn-shaft<; D" D-<.

q’ q° are eecentuc 1olle1s in the d1ymﬂ*—-' _
| partition J?is fixed a small exhaust-pump g5

cha,mbu C.
7 72 3 are cold 1’01161% in the vertical pas-

aﬂ'e 13.

- 8’ to s° are heated 1011@15 in the drying-
chamber.

{2 are endless felt bands carried bvmllel S
s’ to s’

w is a steam-inlet into chest P

v" v* are pipes of. hot air bla,st of (113?1110-
chamber. -

w are gutters of 100f of same.

€ are 1ev01vuw beaters for 161110V111ﬂ chy
foreign matters. . :

1 is a wool-chute to balmn'—ﬂom

z’, Fig. 6,1s the cup of eﬂncenu ator T.

In carrying out our process by means of
this apparatus we fill the cells 1 and 2 with

water and all the others with bisulphide of

carbon. The bisulphide of carbon,which en-

ters at b or fallsthroughthever tical chamber

B, being specifically heavier than water col-
lects at the bottom of cell No. 1, and, rising
between the partitions A’ A%, overflows into
cell No. 2, and thence into No. 3. 1In each of
the other cells the lower partition A? allows
the grease (which being specifically lighter
than bisulphide of carbon rises to the sur-
face) to flow with the solvent from one tothe
other until it reaches the settling-chamber ¢

by which time the solvent -has “become sat-
urated. Inorder toentirely prevententrance
of waterinto cell 3, cell 2. may first be charged

with bisulphide as high as the bottom of par-

tition A’, or a. Sllﬂ‘ht quantity of water may
be per mitted to be forced over into cell 3 at
the commencement of the operation. Onleav-
ing the settling-chamber ¢ any solid particles
of earthy matter are retained below by the

filter d, the purified solution being conducted
from above the filter by the pipe e to the re- |

| tort or concentratorT. Fromthe pipe e, Fig.
G, the solvent passes into the cup 2’ and over-

| lows through a spout into a half-round chan- 70

nel which runs along the back of a spiral
steam-coil. Alarge heating-surface 1s thus -

| obtained and the greater portion of the sol-

vent driven off in vapor through the con-
densing-channel V into the receiver S. The 75
grease is'run off from time to time into the
second retort or rectifier U, Fig. 7, where the
last traces of the solvent are removed by a
revolving steam-coil, the liquid grease being
then drawn off. We remove the sediment 8o
accumulated in ¢ through the stop-cock g

1 from time to time, or by opening the lid f

and taking out the filter d. The cell nearest
to the wool-entranceat G 1s disconnectedfrom

| the rest and is kept empty during work, but 33

at other times is filled with water. A parti-
tion J’/, secured to the frame-work of the wa-
ter seal 2 and soldered to both sides of the
cell, by dipping into the water forms a hy-
draulic seal which prevents the escape of go
any vapors from the macerator. A similar
seal is formed by the partition J?, which

| dips into the water of the cell No. 1 near-

est the. entrance of the bisulphide. To the

actuated by an eccentric fixed to the shaft
D’. The pump, by sucking air from the
macerator A and discharging it into the
channel B, removes any bisulphide vapors
which may be generated, and thus prevents 1oo

.| their escape at . The second and several
| following cells from the wool-entrance G (we

do not confine ourselves to any definite num-
ber) are provided with dredgers, each consist-
ing of two endless link- ehams which pass 105
lenﬂ‘thwme down the cell clearof the frame of .
the idlers a’ and at right angles to them. The
dredger-chains aredrivenin the usual manner
by thl ee shafts &/ /* I3, Fig. 4,actuated by the
shaft D’. To the chmns are attached a num- 110
ber of small dredger-buckets l, which bring up
the sludge from the bottom of the cells “and
empty 113 into the gutter H, the bottom of
which 18 perfomted in order that the bisul- |
phide may drip back into the cells. An end- 115
less screw-carrier I takes the sludge to the
chute J,through which it falls 0111:0 an end-
less band .‘:md is carried to the chamber L,
Fig. 8, where the bisulphide is driven off.
.The chamberis a modification of L.ecambre 120
and Persac’s drying-chamber, and consists of
achamber containing a series of endless bands
n’ to nS, Fig. 8, which revolve at a uniform
speed and on which the sludge after being

‘sage a blast of heated air until it reaches the
outlet at o in a perfectly dry condition. The
vapors of bisulphide driven off in the process -
pass through a channel into the condenser
and flow thence into the macerator. The axles 130
of the upper rolls a, Fig. 4, rest in a slide,as
in ordinary wringers or mangles, and are.
pressed down by spiral springs placed in the
upper part of the hollow frame-work. The

introduced at m iscarried, meeting in its pas- 125
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able: taps.

Jower rolls are fitted with a worm-wheel p, |
Fig. 4, by means of which they are driven in:
the usual way from the shafts D’ D=2
upper and lower rolls are connected with cog- |
‘wheels of equal size in the usual way.
~ main driving-shafts D’ D? are provided with
. gear-wheels of equal size, both actuated by the |
omain driving-wheel N, and therebya uniform |
. speed of the rolls a, and consequently of the |
‘band M, 1s secured throughout the apparatus. |
The endless bands or aprons M M’ are con- |
structed, preferably, of thin ecopper or brass:
wire
'smesh, . and
through the appamms.

‘net; with one-quarter: to one-halt ineh
are

They are

moisture is absorbed. Asthe band M travels
on, the wool 18 next taken 1in an undulating
manner by the eccentric rolls ¢ ¢* over the
drying-plate 7, being met in its passage by

a heated blast from the pipes 2’ 27 and
leaves the drying-chamber at o’ perfectly |

dry. Any dry earthy particles still adhering

to the fiber may be removed by the revolving

beaters x, under which the wool is passed be-
fore 1*ed,chmﬂ‘ the delivery-hood chute y,where

the bands M’ M? separate and allow it to fall

from them. ™The plate I’ is heated by means
of steam introduced from the 1)1‘;)@ i, the con-
densed water being drawn off at /.
heated blast from fhe pipes v’ v° carries the
bisulphide vapors toward the delivery-hood E.
The inclined roof of the drying-chamber C is
provided with internal gutters on either side,
which catch any con den%ed vapors and carry
them to the channel B. The vapors from the
retorts T U, the chamber I, and the worm I
are carried to the common receiver d, provided
with a glass bell-cover,whence the condensed
liquid flows back to the macerator through
the inlet 6. It will be seen that the whole of

the solvent leaving the macerator flows back

The: | the macerator.

The |

driven at a uniform :rate
Thewool 1s:fed to M | .
odna thin layer or open fleeces, and . on enter«

~-1ng the macerator at 18 covered by the see- |
o Passing through the first set |
. of rolls, the wool isdipped by theidler ¢’ into |
thesolvent, and onleaving the cell is squeezed

reached. |
ftiﬂuiously through a

The dry

406,781

In a eontinuous and untform stréeam inte the -
first cell to circulate again and again through

‘The flow of bisulphide into 65
the retort is thus self-regulating, governed by =~ =
the flow from the receiver'S into the macera-
tor, Insuring a constant supp]y Of ’%a,tumted RN

solutwn 10- the retort. - -
- Wewish it to be understood thLLt we do not

as a solvent.:

o
clzum as new the use of blsulph1de 0{“ Gmbon S

~Having now p&l‘tl@ﬂ]&l‘ly desorlbed and ax-

ter-currentof bl&-ulphlde of carbon for the pur-

chamber in whiceh it 1s sub

”The process of ‘eleaning wool f:Llld hL

phide of carbon for the purpose of removing
grease and other impurities, then removing
the solvent by the action of heated air, then
condensing the volatilized bisulphide of car-
bon, and then returning the said produect of
condeusmwn to the Smd vessel, substantially
as set forth.

4. T'he herein-described process ot elemmln
wool and like material, consisting in passing
the same into and out of the successive cells
of a trough or vessel adapted to contain a

ligquid, and simultaneously passing a liquid

current of bisulphide of carbon from one cell
to the next in a direction opposite to the
movement of the wool, whereby the material
1s alternately immersed in and withdrawn
from a liquid of progressively -increasing
purity, substantially as set forth.
- In witness whereof we have hereunto signed
our names in the presence of two sub%rﬂ)mn
witnesses.
IGNATIUS SINGER.
| MORITZ WOLFE JUDELIL.
Witnesses: |
FRrRANCIS HUGH SNOW,
JOHN EDWIN JEFFREYS.

he wool through a -
jected to the metmn
zof heated alr, snb%mntlally as set forth. |
2, T'he process of cleaning wool and hh{:} e
mater al, consisting 1n passing the same con-:
constantly-flowing coun-+ -
ter-current of bisulphide of carbon for thepur- - ¢
pose of removing grease and otherimpurities,
and then expressing the solvent without heat,

pldmed the nature of our said invention and SERE
| the best manner we know of performuw ’rhe SIS
~same, we elaim— -
1. The process of: ele&n%mﬂ wool and 111~._e SEEEE RN
; materml consisting 1n passing the same:con-: -
tmuously through a constantly-flowing coun-- =
58(5:); S
pose of removing grease and other impurities, =
and .bubsequenﬂy passing -
-+ by the rolls a a before entering the nextcell. |
passes from ¢ell to cell;: mpetmﬂ in its:|
. .oeourse aeonstant counter-current of the solv=:|

- ent until the water-cells 2and 1 are
Ilere thesalts, insoluble in bisulphide of car- |
bon, are removed: by the action of water, re-|
o newed as may be required: by means of suit- |
~ The wool then passes inzigzag |
fashion overtheidlersa* in the vertical cham- |
ber B, and alter being well squeezed in the
i+ eold rolls 7" to7* enters the drylnﬂ-ehamber C.
oo Itids here met by the drying-rolls s’ to s°.: The

orolls: 8" to $* are hollow and are heated by |

~ooisteam.

y QO
and afterward passing the wool through a
“heated chamber provided with heated rollers
1 and a-eounter-blast of heated air for the pur-- .. - -
- pose of removing the remaining tr Ace% of the EEEE S

?Selvent Subst&ntlally as set forth SRS
also provided with end- | 3
less bands of felt, or: thick flannel, between |
which the wool passes and by which the

95

;materml , eonsisting 1n passing the same con--
’tinu-ously through a vessel containing bisul-

100

105'
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