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This tarentien is for improvementsin or relat-
e o the manufacture of artificidl textile fibres.

The mrhificin]l textlle fibres that are &t present
manitisttureft on a large seale throughout the
wrxld cemsist wolely of cellilose dissolved by varl-
oug tethods ¢n -order 1o obtain -a viscous mass
which is successively transformed intc yams or
fibres according to various methods. Accordingly,
there artifidia]l products have an-clementary com-
position nedarly 1demtical to that of tire vegetable
textile Hbres and -espeeielly %o that of cotton,
whidh S8 sohstituted by pure vellilose.

Coniistgiitntly, apart from certaln differences
in outwi§d appearance, the properties of these
ertifictal fibres are nearly identical with those of
vegetable textile fibres, viz. the sald artificial tex-
tile fibres -are vold like cotton, are Inflammable,
are not adapted to be dyed with the dyeing stuffs
n-use for the textile fibres of animal nature, such
a8 wooland enimal hair generally, do not contain
nitrogen etc.etc.

Ome obect of the present invention consists in
the production of a novel artiflcial textile fibre
consisting solely of a nitrated suhstance of ani-
mal nature, having an elementary composition
nearly idemtical to that of natural wool, as will
be seen heretnafter. This artificial textile fikre
is therefore warm /like naturd]l wool, {s not in-
flatnmable, 1s adapted to be dyed with the same
dyeing stuffs as natural wool, contalns about
the same percentage of nitrogen etc., This novel
artificial textile fibre may  therefore with geod
reason be called synthetic weol, since it stends in
the same relation to natural wool as the cellulose
artificial textile fibres stend to the vegetable tex-
tile Aibres in general and 4o cotton in particular.

A secadd piject of the invention consists in the
production of & very important full serles of novel
artificial-textile fibres consisting vf & nitrated sub-
stence of ankmal nature and of & substance of
weeetalie (nen-pitrated) nature, intimeately com~
bined with eme mmother, the prapertles of which
fiboes are dntermediste those of the “rayon”,
which consists of vegetable substance alone, and
those of the synthetic wool just described, Wwhich
consists (solely) of nitrated organic substance of
animal prigin.

A further wvhjsct of Lhe mventmn consists in
the production of artificial textile fibres.as defined
in.either of the (wo immediately preceding para-
graphs, but with additions of minerad substances.

According o the invention, the above objects
are attained hy the manufacture of an artificial
textile fibre starting fram casein as the baslc sub-

18

15

2o

26

ad

85

a0

&5

stance and which is suitahly treated to Braduce

a fibre of desired softhess and strangth.

The above and other features and advaniages
of -the-invention will be clearly understood. from
the kollowing-explanation of the various basle:ma.-
terinls. and steps followed in the manufaciers.of
artificial textile fibres-according to the invantion.

Inthe production ef the artificial fibres aocord—
ing to the inventicn, the manufactureing process
is divided into the following essentlal phases: -

The first phasge .consists dn the preparation .of
the hasic.substance constituted by a niirated.or-
ganic substanee of animal origin. -

The raw material employed for this pumn”sg,ac-
coxding to the Inventlon is the casein nht.a.ln d
from cow milk after the milk has.heeq 5]
for example, for the mapufaciura ef.

The fcllowing is.a comparative iekle
elementary comppsition of casein and o.tila
woal.

Elementary composifian . o
- H ,VK' ot
Per ;
QOB e oo eeereeeemmeeeeeeneee Pl
PERL -
Xygen. . _
PErogdn:
Sulfur..... .
Phosphptus P UUIUR R

Howevar, the vareus types of oasein.-that .are
ut present produced in the cheeso factoriesof ihe
whole world ars :but Hitle suitable ﬁrﬂa.rrpamu-
production of artificial textile fbres. . -

The -casein -obtained -by magﬂhﬁng th.e
skimmed milk with rennet 18 used in the maunu-
facture of galelite. This casein is insoluble dn
alkalis amd for this reason it is impossible aven
to {1y fo employ the sa.mem the mamﬁamu.m of
textile flbrea.

The pthar oammsefﬂ:ebmde Mbyaﬂd
coagmlation of the skimmed milk (these casein
&re JRQFE OF -less de-mineralised), are-saluhle in
the . alkells and are sultable for the preparation.of
viscous glues for the manufaciure of DlYWnod.
satined paper, tissue slzes efc. N .

-8 & Fesult of nlynerons experiments, ﬂ;.hasmw
beoen asceriainod that these cageins can he-tratss
formed Into yarng and fibres. by the methoed ac-
earding te the .invention, -but -genersily are—
among .ofbiers—ioo scolls, .50 that . r.ezular
splaning s diffieylt.  dn additlon, it .been
foung that the ﬂ.hnsnts ohtained frem 'these
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caseins through the acld coagulation bath and
through multifilament spinning nozzles are dif-
ficult to isolate from one another, since they often
stick together and in this case, after drying,
present themselves in the form of compact, hard
and brittle masses.

Buch difficulties are encountered both when
lactic casein is employed (viz. casein obtained by
coagulation of the skimmed milk by means of
spontaneous acld, or fermentation at suitable
temperatures) as well as when using caseins ob-
tained by direct acidification of the milk by
means of additions of acids according to the gen-
erally known methods. Hence the necessity of de-
vising & method for procuring a textile casein, viz,
a cagein which is perfectly suitable for a regular
manufacture of artificlal textile fibres.

In the production of lactic caseln the coagula-
tion 1s ohtalned with the lactic acld which is
progressively formed by the lactic ferments pres-
ent in the milk, The coagulation of the casein
takes up a perlod of time which iz variable ac-
cording to the temperature and to the amount of
ferments present in the milk. When the tem-
perature Is maintained between 25°C and 30°C,
and the milk contalns a normal amount of lac-
tic ferments, the coagulation generally takes from
12 to 24 hours from the beginning of the fermen-
tation.

When the coagulation is completed, the devel-
opment of lactic acld spontaneously ceases be-
cause the acld produced has progressively reduced
to Impotence the lactic ferments hy which 1t is
originated.

At this point the casein is heated In its serum
up to but not above 65°C. In order to avold the
coagulation of the albumin contalned in solution
in the serum. The casein is then washed one or
mote times and extracted from the serum and
pressed in order to remove as much as possible
the Hquid present in the casein, which 1s finally
dried and ground.

At present the de-mineralised casein Is gener-
ally prepared by the method above described,
that is to say through spontaneous acidification
of the skimmed milk (lactlc essein). In some
countries, however, in order to shorten the time
taken by the coagulation, the casein is prepared
by means of additions of mineral or organic acids
to the skimmed milk, whereby an immediate co-
ggulation is obtained (acid casein). The amount
of acld to be added to the skimmed milk varies
gccording to the neutrallsing power of the acld
employed and according to the temperature of
the milk at the moment the acld 1s added. The
higher the temperature of the milk, the smaller
i the amount of acld necessary to bring about
the coagulation of the caseln. Of course, if &
strong mineral acid s employed, for instance sul-
phuric acid, the requisite amount of acid 1s much
lower than when a weak organlc acld is employed,
such as for Instance lactic or acetic acid.

In other words, In the preparation of acld case-
in, the alm is to realise In a few minutes the
same result that Is achleved In about a day with
the preparation of lactic casein through spon-
taneous acldification,

Both methods realise the coagulation of the
caseln by means of acld agents and consequently
hitherto the amount of acld added to the milk
or spontaneously produced by acid fermentation
of the milk is deliberately confined to the amount
strictly necessary to achleve, at a determined
temperature, the coagulation of the casein, any
excess of acid belng carefully avolded since it
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might give rise to the so-called *acld redissolu-
tion of the casein” which Is afirmed by all writers
and techniclans In the art dealing with milk,

The lactic caseln necessarily remains a con-
slderable time in contact with the acid in its
serum, and this favours the demineralisation
which is desired in order to obtain a casein adapt-
ed to supply good viscous glues, Also, in the pro-
ductlon of acid casein some manufacturers pro-
long the duration of the contact of the coagu-
lating casein with the acid added to the milk, and
sometimes energetically stir the easein in the acid
serum, always solely in order to achieve a better
de-mineralisation, but of course in this case there
s lost & good portlon of the time that had been
gained through the rapid acid coagulation.

The acid and lactic caseins produced by the
methods above described are sufficlently de-min-
eralised and usually contaln only 2-3% ashes.

In order to obtain a pure caseln, that is to
say an almost completely ash-free, casein, the
Tactlc and acid caseins are agein dissolved in
alkalls and then precipitated with an acid, The
operation may be repeated two or three times, a
substantially pure casein being thus obtalned.
The cost of this pure caseln, however, is so high
that the method could never be introduced itself
into the industrial pratice.

It has how been endeavoured to ascertaln if at
least this pure casein was sultable for the manu~
facture of artificial textile fibres. As & result of
numerous experiments, however, it has been found
that also this pure casein presents the same dis-
edvantages as the other trade cascins previously
referred to,

Ag a result of numerous other experiments,
however, i has now been found that in order
to obtain & ceseln (and even a full serles of
caseins) sultable for the manufacture of artificial
textile fibres, it is necessary to Introduce into
the sklmmed milk an excess of acld over the
amount which is strietly requisite to bring about
the ecoagulation of the caseln,

The acld coagulation of the casein must thus
be carrled out In such a manner as to bring
about what the makers of trade-caseln ecarefully
seek to avold and what the writers and tech-
nicians have inappropriately called “acld re-
dissolution of the caseln” which acid re-disso-
lution it has been found, as a result of numerous
experiments, does not exists actually but only
apparently.

The above will be more fu'ly understood from
the following examples.

Example I

In order to cosgulate 10¢ (one hundred) litres
of skimmed milk heated to 40°C., 110 (one hun-
red and ten) cm3. of 66° Be sulphuric acid are
sufficlent previously additioned with 80 ecm3 of
water. The acidity of the serum at the moment
of the coagulation is equal to about 4.9-5 PH.
The casein thus prepared i5, among other, but
little de-mineralised and iz absolutely unsuitable
for a regular and convenient mahufacture of tex-
tile Ahres

Example I

In order to coagulate the same 100 litres of
skimmed milk, but heated to 20°C, about 160
(one hundred and sixty) cm3 of 66° Be. sul-
phuric acld are used previously additioned with
1440 cm®. of water. The acidity of the serum
at the moment of the cosgulation 1s equal to
about 4.6-4.7 PH. This is the minimum PH,
viz. the maximum acldity used for the coagula:
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tion of all the lactic and acid caseins of ihe
toade.

This .cageim I8 better than the one chtajned
by the wmethod inscafed inm Bxaormmde 1, espe-
ciadly from the :stardpoint of the tde-minenalisg-
thon, but slso fhis raseiy presents, in the agpu-
factare of sxtificial {exiile Bhres, the sare dis-
advgniages and diffioudties that are eneounjered
when employing the lactic and acid caseins .of
the trade.

The amptint of suiphuric acid nsed being lefi
unaltered, various experbmepts have bacn made
with vartous modifications of fhe mbove exam-
ples, as follows: introducing the sulphamte acid

inho the skimmed milk in varions porttens and ;

at lime intervals sme from the atirer; lebting
the eoagulaling casein remein in its serum; heat-
ing the coagulating easein 1a its serum to all
temperatures comprised between 20 ang $9°C.

and for durations somprised between 5 mdnutes .

and 88 hours; lefiing the .saitl easein mature in
pressed conditions enly or also, in ground, washed
and smwashed conditions at the wmeost various-
temperature and for the most warious perieds

of time; drying the cesein slowly or gquickly, the ..

temperature and ventilation bsing wverled. In
many ceses a deterloration of the desired quali-
ties has been found, bui in ne case has a.easain
been cbtained with such substantigl modifica-

tions ws would result in overcoming the disad- .

vantages above referred to.
Example TIT

It hes ween fognd, however, that if fe the
same 160 litres of skimmed milk and at the same
temperpture of ;20° .C. as In Bxatnple II, there
are sfided, preferpgbly in twe amounts, 2b0 Gwo
hundred and Afty) ¢m? of 166" Be. sulphurle acid,
Previously agdditioned with 2250 em?® of wader, a
casein is obtained -which ds perfectly adapbed {o
Dbe transformed imte arntificial textile fibres. The
acidlty of the serum at the moment of coagu-
lation 13 equal te 2:9-3 PH.

The amouynt pf acid used for the coagulation
of the casein ip the gbove Bxample, represents
an excess of 36% .over tthe amount strictly nec-
essary o -obtain the .coaguletion as imdleated in
the preceding Example IT.

The.coagulafion of the casein talkes nlage som-

plately end in small flocons when into the 460 ...

litres of -skimmed milk hesated to 20°C, 160 .om3.
£6° Ee. splphuric acld have been introdwced as
indlcated in Example II. The additlion of the
acid then being continued umtil the ‘250 em? of

Example III are reached, ¥ is observesd dhat the .

coagulated cagein dissolves ltself agaln, but only
apperently, due.to the .exeesps of acld.

All writers and techniclans of the wmilk branch
afficm this re-dissolution of the casetn i an ox-
ess of vacld Is intredueed Into the skimared milk.
It 45 hereln afirmed, on the contrary, thst it
Is & guestion, not .of .2 Te~dissolution :proper, hut
only of an sexiremely fine subdivision of the
flocons of coagulated casein. The cosgMlation
of the casein remains intact evan -with -en enoess
of acid; -only an extremely fine suhdivisien of
the.caseln particles in the serum ogours. Neth-
ing is changed in the fact, .even -if the excess
«0f acld is pushed bp exaggeration, ss has heen
ascertained by intreducing Into the:skimmad rdlk
an amount of sulphuric aeid which was savergl
times the ameunt sufficient to realise a narmal
coagulation of the casein. There is only the
illusion ef -a:re-dissolution, hut the casein Beag-
utated by means of the acld absdlutely does nat
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dissolve itself again v am acld medivm, and
cebppruently cam be extracted and separsted
fram its gerwm. np matter what may have heen
the amount of acid employed far #s coagulation.

Anyhow It remsins established by the above
that ceseins speeially adepted for a rational and
reghitar preduction of artificlal textile fibreg have
been prepared by coagulating the skimmed milk
with an excess of acid over and above the quan-
‘tity that is strietly sufficient to bring about the
coggulation of the casein at the temperature pof
20° C., that js tp say # is necessary to go down
to & PH lewer than the ene (4.7 PH) wused for
the coagulation of the lactic and acid caseins
of the frggde.

Of eourse the percentage of acld eXxcess may
be varled wbove or below the §6% Iindicated -in
Example 11T, aceprding to-the eflect desired. For
instance, the .other factors pf the process re-
Thaelning unaltered, by coagulating 100 litres of
skimmed mailk heated tp 20° C. with 250 cm? 66°
Be. sulphuric gpeid, -a textile easein is obtained,
ViZ, & casein eapable .of supplying textile flbres
of excellent softness and strength, and by pro-
gressively reducing the amount of acid used for
the coagulation, the strepeth of the fibres will he
Increased but the softness progressively reduced
until the resulting fibres -are glued together and
brittle (anpd therefore unserviceable) when ‘the
amount of .66° Be, sulphuric acid employed is
confined to the amount -strictly reguisite to bring
about the coagulation eof the oasein, viz. 1s con-
fined 4o abput 160 mstead of 250 em?. Con-
vergely, by employing greater amounbs of acids,
‘the seflaxess is, up ko & certain ameunt, improved
bui to the prejudice of the fibre strength whieh
decresses acoarding to the greater gquantity of
acid -employed.

Al strong mineral aclds (salpetre acid, hydro-
chleric pcid efc.) may be used for coagulating
the casein -snitable for the manufacture of tex-
file Bbres. Acoording to the invention, the
auantity -therpef being -of course varied acecord-
g tp their .deguee of coneentration and to their
ereabar or smaller neutralising power, it remaln-
ing understoed .that it is necessary to carry out
the coagulatien with an excess of acld as indi-
cated above In connectlon with the sulphurie
acld.

‘The -organic -oeids ean also serve for the pur-
pose, bt ware lless suitable and, besides, the cost
of the apsein would become far greater owing
4o the greater amount of acld required as well
as owing o their higher cost.

JFinally, it -1s pointed out that the coagulation
f dextile casein may be obtained also with a
mixture of twp or more mineral or organic acids,
provided that the neutralising power of the acid
Inikture be equivalent, for each 100 litre of
skimnied -milk, to thatof 250 em?® of 66° Be. sul-
qhuric aeid or tothat ereater or smaller gquantity
of -the same sulphuric acid which it iz desired
1o employ 1n order to secure a greater ar smatler
gtrength -or softness of «the fibres as above .ex-

5 Plained.

For instance, always for .each 100 litre of
skimmed milk at a temperature of 20° C., there
may be employed 125 cm? 66° Be, sulphuric acid
and 260 cmd. salpetre acld (Mkewise concen-
trated). The result 1s ahout-the same .as ‘when
using 260 em® 66° Be. sulphuric aeid. The ex-
‘pense, hawever, is many times superior to that
incurred when using sulphuric acid alone,

Again, it' Is ppinted out that the trade.caselns,
(eetic or apid) ‘may he modified In.order tonake
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them suitable for the manufacture of textile
fibres, by means of a supplementary acld treat-
ment so as to make up for the insufficlent amount
of acld employed at the moment of the coagula-
tion, In the case of lactic casein, the acid sup-
plement--preferably strong mineral acld—may
be added affer the coagulation brought about
by spontaneous fermentation of the casein, be-
fore or during the normal heating of the casein
in its serum, the mass being energetically stirred
in order to distribute the acid uniformly. Al-
ternatively, the acld supplement may be added
to the caseln after the caseln has been extracted
from its serum, preferably after pressing and
grinding. Such processes, however, would only
constitute makeshifts In practice and uncertain
ones at that, since the measuring of the acidity
for each lot of coagulated milk in order to deter-
mine the requisite acid supplement would involve
an onerous and dellcate work., In the case of
acld casein, the work would be easier because,
once the amount of acid employed for the coagu-
lation of the normal gcid caseln is known; it
is easy to determine the acld supplement neces-
sary to transform the same Into fextile casein
asccording to the Inventlon.

It must further be polnted out that there are
certain kinds of ferments which, if added to the
skimmed milk under favourable temperature con-
ditions, are capable of producing a conslderable
acidity which may sometimes attain the pH value
necessary for the obtention of a textile casein.
However, thls caseing does not fulfll always the
requirements for its transformation into textile
fibres because the acidity, being produced by
micro-organisms, may vary within too wide limits
so that a regular spinning wouid be rendered im-
possible, but this posgibility of adding speclal
ferments adapted to produce strong acldities has
also heen referred to in order to lay stress on
the feature according to the invention that in
order to obtain a textile caseln from milk it Is
necessary to coagulate the milk with an acid ex-
cess comprised between the lmits stated above,

Also, the serum left from a first lot of coagu-
lated milk can be used for the coagulation of a
subsequent milk lot, by making the necessary
additions of acid. :

After the casein has been coapulated, it 1s
heated in iis serum In order to facilitate the
draining and subsequent pressing thereof.

The temperatures for these operations may be
the most varlous, but it must be avolded to
exceed 65-68° C. because already at 70° C. the
coaglation of the milk-albumin begins in the
serum and this albumin mingling in considerable
quantities with the casein disturbs the subsequent
spinning operatlons,

It 1s sufficfent, for Instance, to gradually heat
the caseln in {ts serum up to & temperature of
61°C, and to then {mnmediately drain the serum in
order to collect the casein. The permanence of
the casein in the serum at 61° C, may be extended
to half an hour or even more, but this Is disad-
vantageous since a too prolonged permanence, at
the sald temperature, impalire the atrength of the
fibres in the final product.

It has been further ascertained that {t 15 pref-
erable to heat the casein In the serum, for an
hours duration at 45°C,

One may operate through the temperature or
through the duration of the heatling in order to
make small corrections {n the viscosity and dens-
ity of the successive colloldal solutions of the
casein, but il Is preferable to carry out these
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small corrections by varylng the temperature
during the preparation and subsequent matura-
tion of the alcaline eolloidal solution of the case-
in. Of course, when it is desired to previously
vary the viscosity and density of the alkaline col-
loidal solution of the caseln, it 1s better to oper-
ale by reducing or Increasing the acld excess dur-
Ing the coagulation of the milk according to the
end in view,

After the caseln has been coagulated and sub-
sequently heated as already described, it 1s ex-
tracted from the serum and then pressed with
suitable meahs in order to reduce the serum con-
tent left in the caseln.

The acld and lactlc caselns of the trade are
generally washed one or more times before press-
ing, and after pressing are dried in order to re-
duece to 10-12% the moisture contents which gen-
erally are 50-70% after pressing.

The textile casein prepared according to the
inventlon retain, In the draining and pressing
operation, a greater serum percentage than the
normal trade caseins according, up to a certain
point, to the greater or smaller acid excess used
during the coagulation of the milk,

For the manufacture of artificial textile fibres
it is not indispensable to wash the easeln in order
to free the same from its serum, nor to dry it.
It has been found that it may be used without
further ado, after the pressing and subsequent
grinding, for the preparation of the alkaline col-
loidal solutions from which the textile fibres are
obtalned., Of course, as will be described herein-
after in this case the percentage of acld serum
left in the easeln must be taken into account in
determining the addition of alkall requisite for its
neutralisation., It is preferable that the serum
percentage after the pressing should not exceed
200% of the dry welght of the casein, in order to
leave a sufficlent margin for the solvent to be used
1f:or the preparatlon of the alkaline eolloidal solu-

fon,

It Is obvlous that once a serum percentage has
been fixed, this percentage should be adhered to
In order to facilitate a reeular work.

It is preferable that the caseln Intended for
the production of textile fibres should not under-
go the slightest fermentation during the opera-
tions performed after the coagulation when the
casein 1s still in the unwashed condition and con-
sequently still contains a determined percentage
of acid serum, it can be readily preserved at the
temperature of running water for some days, viz.
for about the time necessary for {ts transfer to the
spinning works and for its successive use In the
preparation of the colloidal sclution. If the same
caseln contalning acid serim is dried in sultable
drying plants at a convenient temperature, there
is no danger of fermentations being originated.

On the conirary, when the ecaseln—for any
reason whatever— {s washed, it {s convenient to
add an antiseptic or sterilising agent to the casein,
in order to prevent fermentation which would
readlly set in, especially at the beginning of the
drying and durlng the summer months,

A suitable sterilising agent may in all cases be
used, elther during the coagulation or afterwards.

A specifle process and apparatus for the manu-
facture of casein sultable for the production of
textile fibres according to the invention will now
be described by way of example.

In the first phase of the process, a determined
quantity of skimmed milk is put into a sultable
vessel, the latter being provided with a stirring
device and with a double bottom and double walls
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for the circulation of water necessary to adjust
the temperatures during the coagulation,

The milk temperature is raised to 20° C,

In a separale vessel, a solution is prepared with,
for each 100 litre of skimmed milk, 260 cm? 66°
Be, sulbhuric acid preferably diluted with 9 times
its volume of water. This acid solution is alsa
ralsed to 20* C. It remaing understood that the
amount of water added to the acld is nat a hard
and fast ohe but may be varied between very wide
limits.

The stirring device 1s started, in order to keep
the mllk in motion so as to facilitate a uniform
and rational distribution of the acid solution In
the milk.

One half of the prepared acid soluticn {s now
slowly introduced into the mllk, preferably by
means of several tubes uniformly distributed in
the milk mass, the agltation of the liquid mass
belng continued.

After about half an hour's eontact of the milk
wlth the first portion of the acid, the remaining
portion of the prepared acid Is added in the same
manner.

When the addition of the acld is completed, the
heating to the desired temperature is started at
once, the agitator being preferably kept going in
order that the casein may remain mingled with
the serum. As previcusly stated, & certain time

may elapse before starting the heating of the .

mass after completion of the eoagulation,

When the heating is completed, the casein Is
extracted from the serum by suitable means and
is then pressed in order to reduce the moisture

content, after which the casein is ground in order -

to facilitate the subsequent colloidal solution.

The caseln prepared in the manner above de-
seribed is adapted to furnish textile fibres of ex-
oellent strength and softness.

When for any reason whatsoever it is desired
to produce fibres of greater strength and less
softness, the amount of sulphuric acid should be
reduced down to a minimum Hmit of about
170 ¢m?3,, for each 100 litre of milk, thus obtain-
ing fibres that are gradually stronger and less
soft according to the smaller quantity of aeid
employed.

At the said minimum limit, however, the. risk
already exists of an irregular spinning and ahove
all of enhdangering the quailty of the fimal
produot.

Conversely, a greater amount of acid is used
when it is desired to increase the sofiness, to the
detriment, however, of the strength of the fibre.

During the coagulation the temperature may
also be lower than the 20° C. named in the ex-
ample, or slightly higher,

The second phase of the process consists in
obtaining the colloidal solution, dilution and
maturation of the casein.

All caselins, lactic or acid inclusive, of the tex-
tile caseins according to the inventlon, provided
they have been sufficiently de-mineralised, are
soluble in all the alkalis and in conjunction with
thesa give more or less viscous colloldnl solntions.

In order to realise a colloidal casein-solutton
adapted to be spun, it has been found that enly
hydrated sodium and hydrated kallum are suit-
able. All other alkaline agents, even if combined
together In the most varied preportions, supbly
colloidal casein-solutions which gannot be spun.
This fact mscertained by numerous experiments,
applles not only tc the textile caseln produeced
according to the invention bhut to all trade case-
ins, whether lactic or acid.
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In practice, it is praferable to use as alkaline
solvent the hydraied sodium only, becsuse it is
cheaper than hydrated kallum, while the results
are identical, It has alsa bgen found, however,
that a mixture of hydrated sodium and hydrated
kalium in the most varied proportions to each
other may be used, the only differencs consisting
in the greater expense incurred according to the
propertion of the hydrated Ralium employed In
Yeu of the hydrated sodtum.

Also, small quantities of other alkaline agents
m&y be used, ndded either directly to the aqueous
solution of hydrated sedinm or hydrated kalium,
or a mlixture of thesge two hydrates, or to the
colloidrl casein-selution previously prepared
with hydrated sodium or hydrated kalium, or a
minture thereof, these additlons being made in
order to modify slightly the properties of the
colloldal casein-solution. It 18 hecessary, how-
ever, to oonfine ihese additions within narrow
limits, becauss otherwise the eoloidal casein-
solution would lose its spinning capability.

In other words, it is neeassary that the alkaline
agent employed for the oolloidal casein solution
shall preponderanily eonsist of hydrated sodiuym
er hydrated kaliwm, the said preponderanse
being reforred, not to the volume of the solvent
solution used, but only to its neutrellsing power.

The amount of hydrated sodium to be prefer-
ably used for ebteining g ¢olleide] casein-solu-
tion suitabie for the manufacture of textile Abres
has been established—en the basis of & tempera-
ture of 24° C. used fer the solution ef the casein
and for its subsequent maturation. However, the
amount of hydrated sodivun may be slightly re-
duced if the adopied temperature is higher than
the temperature indleated abeve, and eomversely
the said amount may be slightly inereased for a
lower temperature. No true reverse proporiion,
however, exists beiween the amounts of slkal
and the temperature adopted, becaves the glkal
anunt ckiefly imfluenees the soiubilty of the
caseln, whereas the temperasture chiefly infly-
ences the viseosity; denslty, volume and matura-
tion of the colloide} solution.

The amount ef hydrated sodium used remeain-
ing unaltered, to & higher temperature there cor-
responds a greater volume and density ax well as
a lesser viscosity smd more rapid meturation of
the solloidal selution.

Yet i is not advisable to depart comsiderably
from the so to say centre bemperature of 24° C.
For instanee, if the temperature of 35° €. is pro-
gressively exceeded, the-density progressively be-
comes excesglve and the viscosity unduly great
as compared with the viseosity necessary for the
spinning operation emd, above all, the. risk is in.
curred of seriously endangering the quality of
the ulttmate preduat. Conversely; with a tem-
rerature below 14°C., thete results an. unduyly
great and useless delay in. the maturation and it
ls difficult, not to say Impossible, to. reallsa the
degired, volume of cailoidal solution.

It 15 possible to increase the density of the col-
lojdal casein solution without. altering its spin-
ning property (and evén improving the same) hy
using special diluting agents hereinafter specified,
These diluting agents, hawever, always act in the
same measure on the density and on. the volume
of the colloldal salutions whatever may have been
the preparation and maturation temperature, so
that the differences of the colloidal solutions of
the textile casein in dénsity and valume remain
practicelly unaltered relatively ta one another at
the various temperatures,
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Various examples of colloidal solutfons of téx-

tile casein will now be glven for a clear under«
standing of this part of the invention.

Example A

When using dried casein that has noi been
washed after coagulation.

A determined quantity of dried and ground
caseln 15 placed In a suitable vessel, the vessel
belng fitted with a stirring device and with a
double bottom and double walls for the eircula-
tion of the water necessary to regulate the tem-
perature during the solving, diluting and ripenin
of the colloidal~casein solution. ; .

For each 100 kilog of dried casein containing a
normal molsture percentage of 10%, 200 llires of
water are poured into the vessel, the water hav-
ing been previously heated to 24° C. and being
uniformly distributed in the caseln previously
placed in the vessel. However, it 1s also prac-
ticable to pour first the water into the vessel and
then the casein.

After two or three hour contact of the water
and casein, there is introduced into the vessel a
solution comprising 33 (twenty three) litres. 35°
Bé. hydrated sodium and 77 (seveniy seven) liires
water, previously heated to 24° C., for each 100
kilos dried casein referred to above, the mass
being energetically stirred in order to rapidly and
uniformly incorporate the hydratcd sodlum with
the casein solution. When the mixture has be-
come uniform, the stirring may be slowed down
or be effected only at Intervals. The temperature
is preferably malntained constant at 24° C. It
may be mentioned that, of course, instead of 35°
Bé, hydrated sodium, a corresponding amount of
dry hydrated sodium previously solved in water
may be used. Likewlse, the procedure is the same
if instead of hydrated sodium, hydrated kalium is
used, bearing In mind that the temperature of
24° C., remaining unsliered, the mmount used
must correspond to the alkalinliy or neuiralising
power of 23 litres. 35° Bé. hydrated sodium for
each 100 kilos dry casein containing 10% mols-
ture. If the molsture perceniage in the casein
used is higher or lower, the amount of water and
alkali to be added to the casein must be varied
accordingly.

"When the caseln has been dissolved and the
mass has gradually become more dense and vis-
cous (this taking place in a few hours according
to the type of casein used, viz. whether coagu-
lated with a greater or smaller quantity of acid,
and the temperature of 24° C. remaining un-
altered?, a slow and gradual dilution is effected
50 as to compensate for the increasing density of
the colloidal solution during lts maturation.

The addition of diluting agents previously
heated to 24° C. are preferably made little by
little in order to avold a momentarily unduly
high dilution which would delay the regular and
gradual development of the densily necessary to
allow of the subsequent additions of diluting
agents untll there 1s obtalned the desired volume
of the colloidal solution and without causing this
solution to lose its spinning property.

When the desired volume and density of the
colloidal solution have heen attalned, the devel-
opment of the density can be stopped by slightly
lowering the temperature of the solution, the
solution thus remaining stabilised for a certain
time so that it can be transferred to the spinning
machines with the properties and characteristics
previously established. This Is of the greatest
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importance for a regular spinning which others
wise would be difficult to obtain.

The concomitance of the above sald factors, the
time requisite for the dissolution, maturation and
increase in volume of the colloidal casein-solution
may vary between suficlently wide Hmits, since
the said time depends not only upon the desired
volume and density but also upon the types of the
cascing used, upon the types of diluting agents
used and upon the temperature adopted during
the alkaline dissolution of the casein and its sub-
sequent{ maturation.

A casein obtalned with 250 em?® 66° Bé. sul-
phuric acid for each 100 litre of sklmmed milk
by the methods above described, dissolved in the
manner above indicated and at the constant tem-
perature of 24° C., and diluted with town water,
generally tekes 48 hours maturation in order to
reach a denslty and viscosity suitabie for spinning
and a volume of 550600 ltres for each 100 kilos
dry casein used. When a smaller volume Is de-
sired, all other factors remaining unaltered, the
maturation time may be somewhat reduced,
‘When a greater volume Is desired, the maturation
time may be Increased but only up to a certaln
limit- because 1t has been found that after 96
hours, for instance, the risk is incurred of preju-
dicing the quality of the textile fibres obtalned.

Also the quantlty of acld employed for the co-
agulation of the casein, and in a slight degree
also the types of acid employed, play an impor-
tant part on the viscosity, density and volume of
the alkaline casein solution, The greater the
amount of the acld employed for the coagulation
of the casein, the lower and less rapidly obtained
are the viscosity, density and volume of the sub-
sequent alkallne colloidal solution,

Conversely, to & gradually smaller quantity of
acid there corresponds a gradually more rapidly
obiained and greater viscosity, density and vol-
ume of the solution. By exsaggerating in one or
the other direction, solutions can be obtalned
which are difficult to spin, apart from the lower
quality of the resulting fibres.

Accordlngly, when caseins having the different
properties above Indicated are used, it is prefer-
able and—In the named extreme cases indis-
Ppensable-—to modify also the initial volume of
casein, In the example above indicated the ini-
tlal volume after the addition of the hydrated
sodium solution is 400 ltres for each 100 kilos
casein employed. This volume may be slightly in-
creased or reduced, but only between narrow lim-
its because by increasing the volume by & greater
addition of water, while the other factors are
left unaltered, the perfect dissolution of the
casein and the development of the viscosiiy and
denzity requisite for proceeding to the successive
additions of diluting agent are delayed. If an
exaggerately great Initial volume is adopted, the
regular development of the process may be Irre-
parably spolled. On the other hand, s reduction
of the initial volume renders more difficult (and
impossible, if the Initial volume is exaggerately
small) a regular incorporation of the alkall In
the caseln and thereby a perfect solution.

The volume referred to above is rationel for the
type of casein Indicated. For caseins that have
been coagulated with a greater amount of acid it
ir advisable to reduce slightly the volume of the
Initial solution, and conversely to Incresse the
same for caselns that have been coagulated with
a smaller amount of scid.

The casein that has been washed prior to the
drying is dissolved in the same manner as the un-
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washed caseln, with the differenice thai ths quan-
tity of alkslt used is reduced &according to- the
lesser quantity of acid left in the caseln.in conse-
quence of the washing.

Ezample B

The dissolution of non-dried casein, that is to
say, casein which still contains a percentage of
acid serum, is carried out wilh the following
modifications.

The caseln, coagulated and heated in 1ts serum
as above iIndicated and previously drained, Is
pressed so as to reduce its serum content, pref-
erably to not above 200% of the welght of the
dry casein, this also being effected in order to
facllitate the subsequent grinding of the pressed
cageln,

The casein is placed In a vessel constructed as
previously described, without addition of water
which In this case is replaced by the serum left
in the casein. The 35° Be hydrated sodium so-
lution is then asdded, this solution having heen
previously addltioned with the quantity of water
necessaly to attain, as indicated in the preceding
example, the volume of 400 litres for each 100
kilos casein, always referred to the dry weight of
casein Including the normal moisture of 10%.
For the rest, the procedure is the same as in Ex-
ample A.

Numerous diluting agents can be used for di-
luting the colloidal caseln solution during its
maturation. Water represents, of course, the
cheapest diluting agent and it may be used such
ag It is, If it 1s town water or purified water.
. Distilled water does not offer advantages suf-

ficlent to outwelgh its cost. The serum itself, left
in the casein after its coagulation and extraction,
may also be used after being duly neutralised,
In this case, the density and volume of the re-
sulting coliocidal solution are slightly greater than
those obtained when using water as diluting agent.

The water or serum used as diluting agent may
also be very slightly alkalised, but previously de-
ducting a corresponding amount of alkali from
the alkaline solution of hydrated sodium pre-
pared for the dissolution of the casein,

If, as diluting agent, non-neutralised acid se-
rum, only partially neutralised acid serum or
gliehtly acidulated water is used, the spinning ca.-

pacity of the final product is impaired, but the 5

coagulation capacity of the colloidal-casein snlu-
tion is slightly increased.

There may also be used as diluting agents (ac-
cording to the effects desired) neutral or slightly
alkaline or acid solutions, prepared with alkaline
=alts combined with acids, such as for Instance
sodium lactate, sodium formiate etc.

The solutions contalning quite small propor-
tions of certain sulphates or of sodium bisulphite
or the like when used as diluting agents increase
the density and thereby the volume of the col-
loidal-cagein solution and may therefore be em-
ployed when it is desired to obtain this result.
Soap solutions act in the samme manner and can
be used preferably when it 1s desired to obtain a
greater density and to introduce at the same
time a saponified fat into the casein solution.

Sometimes it 1s Important to introduce coagu-
lation accelerators into the colloidal-casein solu-
tions, in order to obtain a more rapld and per-
fect coagulation of the filaments without modi-
fying the coagulation acid bath.

Some of the diluting agents above indicated are
suttable also for stightly increasing the coagula-
bllity of the colloldal-casein solutiomn, yet-when a
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mora rapid and energetic coagulation of the fila-
ments is desired, 1t 1s preferable to introduce
carbon sulphide into the colloldal casein solution
by the means and at the moment mocst appro-
priate.

For instance, 1t 1s practicable to treat soap with
carbon sulphide in the presence of hydrated so-
dium and a small quantity of water and to heat
the mass to a moderate temperature, When the
reaction 1s completed, further water is added
in order to attaln the desired volume of the
soap solution, which will have taken up an or-
ange tint if the reaction has becn regularly ac-
coinplished.

According to the effects desired, a determined
quantity of this soap solution is added to the
colloidal-caseln solution, preferably a few hours
before it is passed on to the spinning process.

In this manner three results are simultaneously
achieved viz: a greater volume of the colloidal
casein solution without lowering its density; an
acceleration of the coagulability in spite of the
rctarding action of the soap; and a greater soft-
ness of the resulting textile fibres (other sub-
stances such as glycerine etc. may be used for
the same purpose, always with treatment with
carbon sulphide).

Instead, if it |s not desired to introduce any
saponified fats into the colloidal-casein solution,
a solutlon of hydrated socdium can be treated
with carbon sulphide and this solution may be
used instead of those indicated above, taking
note of the amount of hydrated sodium used in
order to deduct the same, at least In part, from
the amount of alkalli to be employed In the pre-
vious casein solution,

The carbon sulphide may also be introduced,
preferably in vapour form, directly into the col-
loidal casein solution or in any other form adapt-
ed for the end in view,

For instdance, there may be added to the col-
loidal-casein solution preferably a few hours be-
fore the spinning, a determined percentage of
the colloidal viscous solution normally used in
the manufacture of rayon according to the al-
kali-cellulose and ecarbon sulphide method. In
this case, however, the resulting textile fibres no
longer consist of a mere organic substance of
animal origin, owing to the percentage of cellu-
lose that has been added to the casein solution,
Also, the percentage of nitrogen is therefore low-
ered and the properties of the ultimate product
are modifled, so that the product can no longer
be called “synthetic wool.”

Owing to the fact that by introducing into the
colloidal-casein solution various percentages of
cellulose in the form of a viscose solutlon, a full
important series of special types of artificlal tex-
tile fibres is obtained which show intermediate
properties between those of rayon (consisting of
cellulose alone) and those of synthetic wool (con-
sisting of casein aslone). These novel products
may be defined as follows:

(@) “Synthetic Silkwool” or “Serinwooel” when
the casein percentage ig greater than the cellu-
lose pzrcentage, because the resulting textile
fibres contain nitrogen in an amount upward of
1% and the thermal properties of these fibres arc
nearer to those of a natural wool and natural silk,

() “Rayon-wool” or “cotton-wool” when:the
casein percentage is lower than that of the cellu-
lose percentage, because the resulting textile
fibres contain nitrogen In a quantity less than
7% and the. thermal preperties- of these fibres
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gradually decrease until the cold property of the
vegetable textile fibres is reached.

It is an important feature of the invention
that for the production of these textile fibres of
mixed casein and cellulose, though with greater
difficulties, the lactle and acld caseins coagulated
withcut acid excess can also he used. 'This is
due to the fact that the addition of a cellulosic
viscose to the casein solution modifles the prop-
erties of the latter. In fact the alkaline solu-
tions of these caseins are the more suitable ac-
cording as the percentage of cellulosic viscose
added io the easein solution is greater,

Finally, a mineralised synthetic wool can be
obtained by adding to the alkaline-caseln solu-
tions, solutions of alkaline silicates, preferably
sodium or kalium silicates, or alkaline or neu-
tral soluiions of soluble metals.

All colloidal solutions of pure caseln or of
casein mixed with other substances as described
aghove, before being spun, are preferably flltered
one or more times by suitable means.

As described above, the first phase of the proc-
ess according to the Invention consists in the

preparation of the basic casein material and the .

second phase in the preparation of the alkaline-
casein colloidal sclution. The third phase of the
pracess will now be described, which phase con-
sists in the spinning of the alkaline casein col-
loldal solution alone, or of the combined solu-
tions of casein and viscose, with or without addi-
tions of soluble mineral substances, and coagula-
tion of the fllaments.

For spinning the colloidal selution of casein
alone, the same machines and apparatus can be
employed that are already in use for the produc-
tion of rayon by the so-called viscose process
(agueous sodic solutions of alkali-cellulose treated
with carbon sulphide), with eventual slight modi-
fleatinons of the vessel for the coagulation bath,
of the tube carrying the spinning nozzles etc.
On the other hand, no modiflcation of such ap-
paratus is required for spinning the mixed sclu-
tions of casein and viscose when the viscose is
rresent in the solution in proportions above 35%.

It has been found thet the spinning veloclty,
viz. the velocity of the filaments lssuing from
the spinning nozzles immersed in the acild coagu-
lation bath, may vary from 80 to 120 m. per min.
according to the degree of viscosity of the col-
loidal solution of casein. The said veloclty 1s
nearly twice as great as the velocity generally
used for the production of rayon by the viscose
method, and hence a first necessity of increasing
the length of travel of the various filaments in
the acid coagulation bath on their issuing from
the spinning nozzles.

Further, the fllaments resulting from the casein
solutions coagulate more slowly and less easily
than the rayon filaments obtained from the vis-
cose. Accordingly, the scidity of the coagulation
bath must be greater, viz. the bath must have
nearly twice the acld concentration of the co-
agulation bath used for viscose fllaments. Also,
the temperature must be higher and must be
comprised between 48°C and 58°C. It hag heen
found that temperatures of 52-53°C. may be ad-
vantageously adopted,

It is preferable to adopted a lower acidity and
eventuslly also a lower temperature of the bath
and to increase, on the contrary, the length of
travel and thereby the time of immersion of the
filaments in the acld coagulation bath. When,
for instance, instead of spinning on bobbins, it is
desired to produce loose flocons of synthetic wool,
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the length of travel of the filaments in the acld
coagulation bath can be readily increased, where-
by a more certaln and smooth product is obtained
and waste 1s ellminated or reduced to a minimum.

When spinning at great veloclty and directly on
bobbins, it is advisable and sometimes necessary
to cause the fllaments, immediately on their leav-
ing the coagulation bath, to slide on a rod of glass
or other suitable material in order to remove from
the filaments portions of the coagulating medium
which have been taken up by the filaments,

Examples of coagulation baths which may be
used are as follows:

Example (@)

An aqueous solution of sulphuric acid and
sodium sulphate is made, the proportions being
such that the bath contains 140 c¢cm3? 66° Be. sul-
phuric acid and 400 gr. sodlum sulphate for each
litre of the bath. To this solution, aluminium
salts may be added, preferably aluminium sul-
phat or kalium alum. It is also advantageous
to add small amounts of tin salts, for Instance tin
acetate.

Example (b)

An aqueous solution of sulphuric acid, alumin-
jum sulphate (or kalium alum) and scdium chlo-
ride is made, the proportions heing such that the
bhath contains, for each litre thereof, 150 cm? 66
Be, sulphuric acid, 150-200 gr. aluminium sul-
phate and 75 gr. sodium chloride. The quantity
and proportion of aluminium sulphate and sodium
chloride may be varied according to the effects
almed at, bearing in mind that the function of
the aluminium salts is to rapidily harden the flla-
ments as soon as they have been coagulated, and
that the presence of the sodlum chloride in the
bath facilltates the Insolubllising action of the
aluminlum salts, In preparing this solution,
care should be taken not to unduly heat the same,
so a5 to avold the transformation of a portion of
the sulphurie acid into hydrochloric acid. There
may likewlse be added to this solution small

. amounts of other salts.

60

70

75

When the colloidal-casein solution contalns
carbon sulphide, it is preferable to employ as co-
agulating agent the first hath indicated above.

For the mixed solutlons of caseln and viscose,
the first bath is likewise preferable and the
amount of sulphuric acid employed can be grad-
ually reduced to 55% of the amount Indicated
above according to the higher or lower percentage
of viscose added to the casein soluticn. The
higher the viscose percentage, the lower can be

* the amount of acid in the coagulating bath. Also,

the bath temperature may be slightly lower.

The fourth phase of the complete process for
the manufacture of the textile fibres in accord-
ance with the invention consists In the treat-
ments required for the Insolubilisation of the
fllaments or fibres obtained and for the de-acldi-
fleation thereof. :

The Alaments or fibres obtained at the moment
of the coagulating operation show a strong acid
reaction. It is therefore necessary to remove
from the fllaments the acidity which would other-
wise impeir the final product after drying. In
order to do this, for the fllaments made solely of
caseln, it is necessary to wash the filaments in
running weter and to this effect a few hours of
washing are sufficlent if the product is in ficcons,
whereas 16 to 24 hours are required if the fila-
ments are wound on bobbins. For the mixed
casein and cellulose filaments a washing of sev-
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eral days iIs required when the fllaments are
wound on hobbins.

The washing, however, cannot be carried out
directly after the coagulation of the filaments,
because those consisting of casein alone would
get dissolved and those consisting of mixed casein
and cellulose would be seriously damaged. The
filaments should therefore be previously subjected
to treatment having for ob,ect to render the same
insoluble.

To this end, aqueous soluticns of formaldehyde
are einployed, preferably with additions of so0-
dium chloride in order to regulate or prevent alto-
gether the swelling of the fibres in the first phase
of the operation.

An agueous solution of sodium chloride of less
than 109 exercises a swelllng action on the casein
fibres. On the contrary, a solution with more
than 109% exercises an astringent action. It is

therefore very useful to regulate the behaviour of .4

the fibres in the insolubilising bath by using a
convenient quantity of sodium chloride which also
assists the insolubilising action of the aluminium
salts when it is desired to use these salts in solu-
tion combined with formaldehyde.

It is possible to operate with a solution having

but ohe concentration only, for instance, with 90
parts of a 129 aqueous solution of sodium chlo-
ride and 10 parts of 409, formasaldehyde, additloned

or not with aluminium salts. It is preferable, .

however, and even very important, to operate with
various solutions having progressively increasing
concentrations and to begin the treatment of the
filaments with weak concentrations, for Instance

with 99 parts of aqueous solution of sodium chlo- .

ride and 1 part of 40% formaldehyde, gradually
passing to higher concentrations. The procedure
is the same in the eventual addition of alumin-
ium salts, whereas for the sodium chloride it is
preferable not to go below a 10% concentration in
order to avoid an excessive and noxlous swelling
of the fibres.

The insolubilising solutions prepared in the
manner above described may be slightly acldified,
preferably with sulphuric acid- ©On the other
hand, the continuous immersions of acid fibres
in the insolubilising solution continually in-
creases the acidity of the latter solution so that,
once the desired acidity has been fixed, one must
from time to time neutralise with alkali the ex-
cess of acidity of the insolublilising bath.

When the alkaline-colloidal solutions of ca-
sein alone or of casein mixed with cellulose are
not spun directly on bobbins or in a centrifugal
machine, a5 1s the case for instance in the pro-
duction of flocons fibres, it is advisable to let
the loose fibres fall, on their leaving the coagu-
lation bath, into a bath consisting of g more
than 10%% aqueous solution of sodium chloride.
If, to this solution, small quantities of acid or
of aluminium salts are added, even without ad-
dition of formaldehyde, the fibres will have heen
passed into an excellent preparatory insolubills-
ing bath and will separate from one another
better than when they are collected in an empty
vessel and retained therein for a certain time
before they are passed to the Insolubllising bath
proper.
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The fibres consistlng of casein alone, when
they are not kept in tension on a bobbin, undergo
a considerable shortening in the insolubilising
bath, especially if after coagulation they are im-
mersed in a highly concentrated insolubilising
bath. This is the case with the loose or fiocons
filbres which recelve, it is true, an excellent twist-
ing from the fact that they are not in tension,
but lose somewhat of the fineness or titre they
had received at the moment of spinning. Al-
ready, the immersion of these loose fibres into
8 first weakly concentrated Insolubilising bath
reduces a good deal the shortening of the fibre,
but if it is desired to eliminate this shortening
almost completely, the filaments must not be cut
directly after the coagulation. The mass of the
filaments should instead be wound on reels that
are afterwards immersed in a weakly concen-
trated insolubilising bath, and then passed to
further baths of increasing concentrations until
baths of medium concentration are reached. The
filament skeins can now bc cut to the desired
length and then passed to the successive in-
selubilising baths. In this manner fihres are ob-
tained that are but little shortened and are
equally twisted.

After the filaments have heen insolubilised,
they are washed in running watcr until com-
plete de-acidification.

After washing, it is preferable to give the fila-
ments a final treatment by a neutral insolubilis-
ing hath.

The manufacture of the textile threads in ac-
eordance with the Invention may be completed
by a fifth phase including treatments for in-
creasing the softness of the fibres.

The textile fibres obtained as above described
are exeellent in every respect, yet it has been
found desirable to treat them wilth a softening
bath at suitable temperatures.

To this end, aqueous solutlons can bhe used
of sulphoricinated olls, even mixed with soaps,
with emulsional mineral oils, glycerine etc., or
olls of fats emulsified by known processes, The
percentage of oils or fats used may be varied
according to the effects desired.

It is preferable to submit the fibres to the
softening bath before drying them and, of course,
after they have heen completely de-acidified.
The bath temperature may be comprised between
45° C, and 60° C. Of course, it 18 needless to
submit the fibres to such a treatment i1f the
softening agenis have already been Introduced
into the colloidal-solution prior to the spinning.

It will be understood that the practical details
for carrying the [nventlon into effect are not
limited to those above described by way of exam-
ple only, and which may undergo sultable modi-
fications and adaptations without departing from
the spirit of the invention, and furthermore that
the present invention relates not only to the proc-
esses of manuefacture ahove deserlbed and modi-
fieations thereof, but also to the products ob-
tained by such processes.

ANTONIO FERRETTI.





