I0

.20
_' 25

| -_30.

UNtTED STATES PATENT OFFICE,

'JOHN H. WINGFIELD, OF MONTCLAIR, NEW JERSEY.

'PROCESS OF EXTRACTING SUINT FROM AND CLEANING WOOL AND PRODUCTS OBTAINED THEREBY.

SPECIFICATION forming part of Letters Patent No, 548, 942 dated October 29,1895,

Application filed February 1,1895, Senel No. 536,996.

(No specimens,)

-

To all whom it may concern:
Be it known that I, Jorx H. WINGFIELD a
citizen of the Umted States of America, re-

siding at Montelair, county of Essex, State of

New J orsey, have mvented certain new and
useful Improvements in Processes of Extract-
ing Suint from and Cleaning Wool and Pro-

ducts Obtained Thereby, of whlch the follow-

ing is a specification.

My invention is an improved process for re-
moving suint from wool or like fiber by means
of heavy petroleum-oils, of washing out from

‘the wool the solution which remains after the

major part has been drawn or thrown off by a

centrifugal machine or otherwise removed,

and of separating certain constitnents of the
suintafter the solutionhas been removed from
the wool; and my invention further consistsin
certain Valuable products resulting from the
improved process. The term *“suint” is used

to define the mass found on wool in its natural |

state, resulting from the sweating of the sheep

In my process I dissolve the crude suint in
a warm heavy petrolenm-oil having certain
properties hereinafter deseribed. The exact
quantity of solvent used is unimportant, ex-
cept that there should be enough of the warm
solventtodissolve thoroughly the constituents

of thesuint soluble therein at the tem perature

employed
Inother processes of recovery smnt often ac-

quires foreign matters and loses some of its

valuable characteristic constituents, and the
products obtained are different from and less
valuable than the produects obtained by my

- process of treating suint when applied to it as

existing on the wool in the grease. Therefore

I prefer toobtain the crude suintdirectlyfrom

. the wool by applying thereto as a solvent of
40

the suint a warm petroleum-oil having the
characteristies and properties hereinafter de-
seribed. - A convenient method of treating the

- fiber in carrying out my process is to pldce a
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quantity of wool in the grease in a suitable
vessel, as the basket of an ordinary hydro-ex-

_tractor using a sufficient amount of the solv-

ent to completely cover the wool—say about

~one-half to one gallon of solvent for each

- pound of wool.
- 50

siderably; but I prefer to have it about 135°

Fahrenheit. Thistemperature willnotinj ure |

The temperature of thesolv-
ent when applied to the wool may vary con-

¥

1.

| the ﬁber, and it is desirable to use the solvent

as warm as may be without injury to the wool,
so as to quicken the operations herein de-
scribed. After the wool is steeped until the
suint is dissolved, which may require from ten
to twenty mmutee the solution is drawn off
ang eub‘]eeted to the further steps of the pro-
COSs.

I have discavered the,t the selublllty of

suint In the petroleum-oils varies not only
with the temperature, but with the composi-
tion of the solvent used, of which the specific
gravity 1s with commercial oils the most ob-
vious index. Some of these oils deposit from
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a warm solution in large measure certain eon-

stitnents of the suint on cooling and retain
in solution in large measure other constitu-
ents of the suint, and the products obtained
by dissolving eumt in such oils, and also the
products obtamed by effecting the separation
suggested, are new and valuable The petro-
leum-oils in which this deposif of certain con-
stituents of sunint is effected on cooling the

solution have high boiling-points, and they

can be heated euﬂiclently to accomplish the
solution of suint in open vessels with safety.

The temperature to which they must be cooled

in order to effect the valuable separations
which I have indicated is within range of
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the ordinary temperatures which are usually

maintained in woolen mills, which of course
vary somewhat with the season, but may be
approximately stated as _between 65° and 80°
Fahrenheit. Therefore a main point of ad-

vantage in my process is that it can be car-

ried on conveniently in open vessels in woclen

‘mills without the necessity of heating the

solvents to a dangerous point or of cooling
them artificially. In practice I usually aim

to cool the solution to about 74° Fahrenheit

or a little lower.

00

Both the paraffin or cmeked and the un-

cracked petroleum -oils possess the desired
property; but the latter are preferable be-

cause they do not stain the wool. These un-

cracked oils are known to the frade as “ neu-
tral” oils, an expression which, however, does- |
‘not refer to reaction on test-pdper |

The solvent properties herein described are

found generally in the heavy petroleum-oils,

95

|Nole)

by which I mean oils as heavy as the burn- -

ing or kerosene oﬂs or heavier—say below 51°
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Baumé. Thekerosene-oils, however,ranging | off from the deposit by decantation or fil-

from about 47° to 51° Baumeé, possess these
properties in a more limited degree than the
heavier oils. The lighter oils, as the naph-
tha and benzine, do not possess these proper-
ties to any deﬂ*lee sufficient for practical use.

When the c¢rude suint has been dissolved
and the solution drawn off from the wool and,
if desired, filtered from dirt, if it is then al-
lowed to stand and cool to a temperature
such as is ordinarily maintained in woolen
mills it breaks up or separates, a large part
of the suint subsiding and forming a dark
unctuous flocculent slightly translucent mass
of a neutral reaction on test-paper.
settles at the bottom of the vessel, while
the rest remains in solution. The question
whether there will be actual subsidence or
not depends, of course, on the relative spe-
cific gravities of the solvent and of the sev-
eral constituents of the suint thrown out of
the solntion. I use the word “deposit” and
its derivaties or words of similar meaning

~ throughout this specification and the elaims
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to indicate that the so-called ‘‘deposit” 1s
thrown out of the solution. This process
o1ves results which differ when solvents of
different composition are employed, or when
the solutions are cooled to different tempera-
tures, or when suint of different qualities or
in different quantities relative to the amount
of solvent is treated.

Speaking generally and somewhat rouﬂ"hly
1t may be stated that the process described
results in a substantial separation of what 1
call the “cholesterine group of constituents of
suint,” which are in the main deposited from
the glycerides, which latter are chiefly held
in solution. With the cholesterine group are
deposited potash compoundsand albuminoids

and more or less of glycerides and a dark-

brown liquid of bad odor which contains much

of the coloring and odoriferous matter of the

suint. If the temperature is still further low-
ered, more of the glycerides come down,
and if the oil is cooled o the freezing-point
of water the major part of the cholesterine
group and the glycerides is deposited. It
should be stated, however, that a material
though small percentage of the cholesterine
group of constituents always remains in 80-
lution. While it is not possible to state ex-

- actly the composition of the deposit, this is
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1ot of great importance, since the product re-
sulting from the process herein described is
perhaps quite as valanable in the form of the
mixed solutlon and deposm as in any other
form.

By the cholesterme group of constituents I
mean cholesterine, isocholesterine, and cho-
lestryl and isocholestryl ethers,and other cho-
lesterine and isocholesterine compounds, it
any others are present.
valuable constituents of the deposit.
term. “glycerides” is used in its ordinary

sense of combinations of glycerine with fatty

acids. Theliquidsolution may now be drawn

This |

as a lubricant and for use on leather.

These are the most |
The

tration. The product, which consists of a
heavy petroleum-oil with certain constituents
of the suint in solution, obtained by cooling
to ordinary temperatures, is neutral and 18
valuable as a lubricant, and it is highly use-
ful as a leather-oil. It can also be used sev-
eral times for the recovery of suint.

- The presence of the constituents of suint
which remain dissolved in the solvent adds
oreatly to its value as a lubricant, and also
as a wool-oil and as an oil to be applied to
leather. Thesolution formsan emulsion with
water and has a much lower cold test—u. e.,
solidifies at a lower temperature—than the
solvent alone. The deposit is useful for the
same purposes and for manufacturing into
other forms of suint, and the mixture of solu-
tion and deposit obtained without decanting
or filtering off the solution is highly valuable
- Re-
specting the useon leather, these produects are
found to have very remarkable penetrating
power. They keep the leather soft for a long
time.

Neither the solation nor the mixture of so-
lation and deposit just deseribed is to be con-
founded with the analogous solution or mix-
ture of English degras and petroleum -oils.
Degras has only the crude appearance or
semblance of wool-fat and is obtained {rom
scouring-waters by the use of sulphurie acid.
This method of preparation causes the lossof
many of the valuable constituents of the suint,
including, probably, a large portion of Lhe
cholesterine group of eons_titue nts, and results
in the presence of a large amount of free fatty
acids, which render both the solution and mix-

ture of degras and petrolenm-oil hurtful both

aslubricantsand when used on leather. After
the bulk of the solution has thus been drawn
off from the wool I pursue the further process
of cleaning the wool. T'o aceomphsh this, the
basket of “the hydro-extractor in which the
wool is placed can be revolved at the rate,
say, of about twelve hundred revolutions per

r minute and part of the residue thus thrown

off by centrifugal action, and I then wash or
scour off the residue with water or any other
suitable agent, and I believe that 1 am the

first to make the discovery that the solution-

of constituents of snintin a heavy petroleum

‘solvent, such as is described, can be washed
out or scoured off by water or some suttable

aqueous solution.
After the basket of the hydro- eXtra.ctor has

‘been revolved and the greater part of the solv-

enft thrown oif the wool may be cleaned of the

‘solution in several ways, the method prefer-
“ably depending partly upon how completely

the wool is to be cleaned of the solution and
also on considerations of
economy. One way is to subject the wool to
theaction of alight petroleum solvent ranging

from 65° to 80° Beaumé, a sufficient quantity
‘being used to completely subject the wool to
| the action of the light solvent.

"After the
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wool has been steeped in the light petroleum

for a sufficient time to d1sselve the solution
of heavy oil and suint on the wool the bas-
ket of the hydro-extractor is again revolved
and the wool dried as completely as feasible.
The residue of the light petroleum ean then
be removed by water, prefera.bly warm. This

can be done by turnmﬂ' a jet of water on the

wool while the besket 18 revolving. After
the suggested removal of the light petroleum-

- oll the wool will usually be sub,]eeted to the

process of scouring. Throughout the entire

. treatment the Wa,ter is usua]ly kept at a tem-

perature of from 75° to 100° Fahrenheit.
Low temperatures are more favorableto main-
taining the integrity of the fiber; but the

| temperature should be kept high enouo'h to
- maintain the suint in solution.

- lations.

‘than those of the oils alone.

‘The residue of the solution of soluble con-
stituents of suint in the heavy petroleum-oil

“has the property of making an excellent

emulsion with warm or cold water and espe-
cially with warm or cold alkaline aqueous so-
The detergent and soluble or misei-
ble properties of the heavy-oil solutions of
constituents of suint are decidedly better

Therefore, as

B alternative to the light hydroecarbon process,

after throwing off as much of the solution as
possible by the use of the hydro-extractor, as
above explained, instead of proceeding then
to apply a light hydrocarbon I rinse the wool

~1n warm water of a moderate temperature,

33

o preferably somewhat below 100° Fahrenheit.

This rinsing will be assisted by centrifugal
action; but thls 1S not necessary, nor do I in
praetlee use it.  If thereisa good deal of dirt
present, it may be necessary to use an aque-

'-eus alkaline solution instead of water, or,

B 40

first, an aqueous alkaline solution, and then
an aqueous soapy solution. Rinsing with
water oran agueous alkaline solution renders

- the wool clean enough for manufacturing

45

- purposes generally. The solutions whieh I

obtain of the soluble constituents of suint in

the heavy petroleum-oils being excellent wool-
oils, by which is meant a. lubrlcant applied to

- wool that is to be carded and spun or other-

T
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 in the said applwetmn, Serial No. 563,440, for
whereas in that application I look to the re-

wise manufactured, it is not usunally neces-
~sary to clean them off entirely. If, however,
it is for any reason desirable that the wool be

white at this stage, it should be subjected to
the. process of scouring after being rinsed
with the water or an aqueous alkalme solu-
tion. This alternative method of rinsing off
the heavy petroleum from the wool with Water
or aqueous-solution I claim in another appli-
cation filed by me September 27, 1895, Serial
No. 563,440, and in another a,pphcatlon filed

by me Ju]y 24, 1893, Serial No. 557,028, I have
described and clelmed 8 Process Wthh Ideem

to have advantagesover the process desceribed

moval of the solution from the wool as effect-

ually as may be convenient before the scour- |

|

|
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557,028, 1 leavea portion of thesolution there-
on, hamnﬂ' discovered that the portion so left
forms an excellent detergent with the seour-

Ing liquid to remove the dirt.

The foregoing discoveries—namely, the fea-

s1b111ty of freemﬂ' wool from suint a,nd obtain-

1ng its essentlel constituents in marketable
form, either mixed with the solvent or as
sepctreted from it by merely cooling the solu-
tion in place of having recourse to evapora-
tion of the solvent, and the feasibility of re-
moving the heavy petmleum oils from wool
by a method which is kindly and leaves the
“wool in thoroughly workable condition—ren-
der possible the employment of heavy and
high-boiling petroleum-oil for removing suint
frem wool or like fiber and makes prectleel
the production of very desirable and supe-
rior prodnets in a simple and inexpensive
manner, effecting a great saving of plant by
dlspensmn* with the cost] y apperatus required
for distillation and avoiding the dangers from

fire and explosion 1ne1dent thereto or to the
employment of low-boiling petroleum-oils, be-
sides saving the waste which mverlebly oc-

curs when the low-boiling oils are employed.
The solvents which possess the herein-de-

| seribed properties are not useful in equal de-
The Ameri-

greein carrying ouf this process.
can petroleum 18 preferable to the Russian

petroleum, because it is comparatively free
from the aromatic group of hydrocarbons

which impart a disagreeable odor to the-oil,
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and, as above sta,ted among the petroleum- |
oils the uncracked oils are preferable to the

cracked oils, because they do not stain the
It may also be stated thatoilsasheavy

wool.
as about 29° Banmé or heavier are not desir-
able to be used in cleaning wool, except with
a view to the produect, lrrespeetlve of the con-
dition in which the wool fiberitself is left after

cleaning, and the value of the produets, if

kerosene-oils are used, is not so great as when
heavier oils are used, nor do thev wash out so

readily as the oils of speuﬁc gravity between
30° and 38° Baumé.

Allspecific gravities herein specified are as-
sumed to be determmed at a temperature of
about 60° Fahrenheit.

gravitiesand degrees Baumé in Cairn’s Quan-

titative Ohemwal Analysis (Henry Holt & 00 ) |

New York, 1890) is followed.
Having now particularly deseribed and as-

certamed the nature of myinvention, what I

claim, and desire to secure by Letters Patent
of the United States, is— -

1. Theprocessof removing suint from wool,
which consists in subJectmO' the wool to the
action of a warm petroleum oil not lighter
than 51° Baumé, which forms a solution of the
suint, in which, if it is cooled, there is effected

2 sepa,ra,tion o_f the constituents of the suint

by the deposition of certain constituents and

the retention of others in solution, substan-

tially as deseribed.

2.-The process of remo‘vmﬂ' sumt from wool,

ing, in my other said eppllcetlon, Serial No i whwh consists in subJeetmn' the wool to the

The table of specific
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action of a warm petroleum oil of specific
oravity 30° to 38° Baumé, which forms a solu-
tion of the suint, in which, if 1t 1s cooled, there
1s effected aseparatwn of the eonstItuents of

the suint by the deposition of certain con-
stituents and the retention of others in solu-

tion, substantially as described.
3. The process which consists in subjecting

- suint to the action of a warm petroleum oil

IO
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not lighter than 51° Baumé, which forms a so-
lation of the suint, and depositing certain con-
stituents of the suint from the solution by
cooling it, substantially as deseribed.

4. I'he process which consists in subjecting
suint to the action of a warm petroleum oil

of specific gravity 30° to 88° Baumé, which
forms a solution of the suint, and deposnmo*
certain constituents of the Sumt from the so-
lution by cooling it, substantially as described.

5. As a new COHJPOSI'LIOH of matter, the lig-
uld product consisting of a petloluem oil not
lighter than 51“’-Baume, in which are dissolved
such constituents of suint as are held in solu-
tion therein at ordinary atmospheric temper-
atures, substantially as described.

6. Asa new composition of matter, the lig-
uid product consisting of a petroleum oil, of
specific gravity 30° to 38° Baumé, in which
are dissolved such constituents of suint as are
held in solution therein at ordinary atmos-
pheriec temperatures, substantially as de-

seribed.

7. As a new composition of matter the
unctuous, flocculent deposit having a neutral

-reaction, snbsta,ntially such as is obtained by

subjecting suint to the action of a warm petro-
leum oil not lighter than 51° Baumé, which
forms a selutlon of the suint, 1n whl_ch if it
i5 cool, there 1s effected a separatlon of the
constltuents of the suint by the deposition of

certain constituents and the retention of oth- |

548,042

rs in solution, and eoolmrr the Selutmn sub-
stantially as described.

8. As a new composition of matter, the
unctuous, floceculent deposit having a neutral

reaction, substantially such as is obtained by
subjecting suint to the action of a warm heavy

petroleum oil of specific gravity 30° to 33°
Baumé, which forms a solution of the suint,
in which, if 1t 18 cool, thereis effected a sepa-
ration of the constituents of the suint by the

45

50

deposition of certain constituents and the re- -

tention of the others in solution, and cooling
the solution, substantially as described.

9. Asanew composition of matter, the mix-
ture of suint and petroleum- oil not lighter
than 51° Baumé, snbstantially as described.

10. As a new composition of matter, the

mixture of sunint and heavy petroluem oil of

specific gravity of 30° to 38° Baumé, substan-
tially as described.

11. The process of cleaning wool Wh1eh con-
tains suint, consisting in dlSSOlVlHD‘ the suint
in a petroleum 0il s_elvent, not lighter than 51°
Baumé, separating the bulk of the solation
from tlle wool, and removing the residue with
a light petroleum oil, and removmo"rhe light
petroleum o1l, substantmlly as described.

12. T'he process of cleaning wool, consisting
in dissolving the suint in a petroleum oil of
30° to 38° Baumé, separating the bulk of the
solutionfrom the wool, and removing the resi-

-1 due with a light petroleum oil, and removing
“the light petrolenm oil, substantially as de-

scrlbed
- Signed by me, in New York city, this 31st
day Of January, 1895.

JOHN H. WINGFIELD.

‘Witnesses: _
THOMAS EWING, Jr.,
SAMUEL W. BALCH.
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