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7o a% aphom ?2may ComGern? 
Beit known that I,JAQUES EDwTN BRAN 

DENBERgER,8_citizen of Switzerland,resid 
ing at Neuilly-sur-Seine,France,have in 

5 vented certain new and useful Improve 
mentsin the Manufacture of Viscose Films, 
Etc.,of which the followingis a specifica 
tion. 
The object of thisinventionis to provide 

10 a processof manufacturing,in a continuQus 
manner,cellulose strips,flms,and the_like 
derived from aqueous solutions of sodium 
cellulose xanthate generally termed "vis 
cose". - - - ,? 

The expression_"in a gontinuous manner", 
is intended to indicate that the operation.is 
conductedinsuch a way that the liquid vis 
90se.running uninterruptedly.ntoa coagu 
lati? bath,is transformed without any.in 

20 terruption into.a.finished product: strips, 
films, etc.,consisting of regenerated Cellu 
lose obtained from Sodium CellulOSe Xan 
thate. ? 
In certain former processes of making 

25 film,the xanthate solution Was subjected to 
the coagulating agtion of a bath composed 
of an aqueous solution of ammonium Sul 
hate orof othersalts endowed with coagu 
ating properties. The flm SQ obtained Was 

80 thenireated by means of various sugcessive 
baths for the purpose,first, of purifying it 
by means of an aqueous solution of sodium 
chloride,then of causing the xanthate to be 
transformed into cellulose under the action 

35 of a mineral acid,and lastly of washing it 
first with cold and next with hot water. 
The present invention Consists of a new 

process for manufacturing in a continuous 
manner threads,filaments,strips,films, 

40 tubes,etc.starting from viscose Its es 
sential diference from the one hitherto 

15 

used?mention of which is to be found. 
above-lies in this;"that after the sodium 
cellulose xanthate has been coagulated in 

45 thefirst bath,its transformationinto cellu 
lose by means_of a mineralacid follows im 
mediatelyin the next bath.and the regener 
ated cellulose is then Subjected to the ac 
tion of certain baths,as wil be explained 

50 later.for the purpose of purifying,bleach 
ing,dyeing,glycerinating,etc. 
Inthe folowing description,there will be 

discussed,for convenience,the application 
of the present process to the mamufacture 

55 of flms,which films are obtained by ex 
truding viscosein the form of a sheet from 

* sloted.hopper and alowingit to pass 
intothe frst.coagulating bath?ifit is de 
*ed to ob* tfreads,ilms,strips tubes 
etc.,it would be necessary touse instead of 60 
the slotted hopper,a sitable device con 
tainingaperturesthrough which the viscose 
is extrgdeq,whigh apertures areadapted to 
make the kind of product desired. 
In manufacturingfilm the viscose orsolu- 65 

tion of sodium cellülosexanthate asitissues 
from the slotted extruding hopper passes 
intQ a suitable coagulating?bath.?Thé film 
Soformedthentravels,in? continuous man- - 
ner,through a series of vats whereinit is 70 
Supported bysuitableguiderollers,thesuc 
cessive vats Containing baths adapted for 
Subsequent operations. - 
Thereis no occasiontoemphasize the me 

chanical?features of the apparatus;andas 75 
reg?rds the progres of theflm through the 
Various vats,the drawing which has been 
appended hereto is merelyintended to indi 
Cate the Sequence of baths and thus facili 
*te an *derständing of the description,80 
theactualinvention being primarily limited 
to the process, 
Qn issuing from thefirst or coagulating 

bath,the film passes through a converting 
bath Which Causes the cellulosexanthate tó 85 
be.9onverted.to cellulose;next the film is 
subjected either to cold or to hot water 
washing and then to the action of a desul 
phuring bath;thereafter,the film is sub 
jected to a Second washingin either hot or 
9old?Water,at any rate hot at first.and 
finaly is subjected to the action of either 
a bleaching_or a dyeing bath. After this 
last Operation,the film is successively 
Yashed in running water,squeezed,put 95 
through_a gycerine bath &nd ultimafely 
dried eitherimmediately or later. 
Reference will again be made to each one 

of the Various aforementioned operations, 
Specifying the operating method and the 100 
Characteristics forand ofevery one ofthem; the accompanying drawing showing dia 
grammatigally the complete process as car 
ried out in the successive vats which are 
indicated by reference numerals in regular 195 

90 

order. 
Wat 1 goggulation-Coagulation of the 

sodium cellulose xanthate is efected,as in? 
former processes, by means of a bath con 
taining,forinstance,an aqueoussolution of 
Sulphate of ammonia; I can also utilize 
aqueous solutions containing either a mix 
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a 
ture of sulphate of ammonia and an acid, 
or a mixture of sulphate of ammonia and 
a base,or bisulphate of sodg or Sulphate of 
soda with an acid added thereto,9r *ag nesium sulphate.9r zinc Sulphate;further 
more I máy utilize any two normal sul phatesin_combination… 
When I use an acid coagulating bath ora 

bath containing bisulphates,T,find,that n 
this coagulating bath the xanthate immedi 
ately becomes partly transformed into cel 
lulose. 
The composition(proportion of constitu 

ents) ofthe coagulatingbath actualypsedis 
determined by a number offactors,viz the 
temperature 6fthis bath,the degreetowhich 
theviscose has matured or ripened,the gom 
position.of the viscose,thethickness of the 
film desired and the duration of contact of 
the viscose with the coagulating Solution, 
which is determined by length of travel in 
the bath and machine speed. - 
There are,for instance,_certain_working 

conditions which hold good for all the fol 
1owingexplanations and to which the exam 
plegiyen will refer, 
I willassume that the working speedis25 

meters per minute,and that the film to be 
obtainedisto weigh from 25to 30gramsper 
square meter. - 
Under these conditions,and utilizing in 

the first bath as a coagulating Solution a 
mixture of sodium sulphate and Sulphuric 
acid,the best results are obtained with the following proportions,viz:10grams Qf S9 
dium ? and 10grams of sulphuric 
acid per100cubic centneters.th?fin re? maining in the coagulating bath for about 
35 seconds. - ? 
Pats 3 and ?: transforming 5ath.?This 

bath,which is designed to efect_the trans 
formation of the xanthate into cellulose and 
whichis utilized immediately after coagula 
tion and previous to al other operations, 
consists ofan aqueous solution of a mineral 
acid such as,forinstance,hydrochloric acid, 
sulphuric acidetc. 
Under the aforestated conditions 

25 meters per minute,flm weight 25 to 30 
grams per square meter)go9d results are 
obtained with a bath containing ab0ut 4% 
grams of sulphurig acidin 100 gubic.centi 
meters of water,with a contact-duration of 
about 35Seconds. ; 

Pats 4 and 5: abashing.?Onissuing from 
the transforming bath,the film is subjected 
to a cold or hot water washing to remove 
acid and salts,The film after acid treat 
mentis opaque and white Ifthe washingis 
thorough,the flm becomes somewhat trans 
parent,butitstill contains a certain amount 
ofsulphur which makesitsomewhat opaque. 
This sulphur may be removed,however,by 
means of the desulphuring bath. 
Pat 6: desulphuring.—The desulphuring 

(speed 
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bath consists eitherofafot aqueoussolution - 
of?sodium?8ulphide,.the tenpgrature of 
which may beas high as100°C,orof a so 
lution of caustic soda or of a Solution ofboth 
or of any_other body or substance endowed 
with desulphuring properties. - 
The composition of this bath depends on 

the same factors as those already mentioned. 
There may be used,for instance,under the 
aforestated conditions,a_solution of_about 
0.4 gram or 0.5 gram of Caustic.8oda for 
about.100 cubic Centimeters.of water,and 
the_film may be allowed lä seconds.contact 
with the bath. ,° ?? 

Wats 7 and 8:2pashing.?After desulphur 
ation,thefilm issubjected to awashingwith 
water in two_vats This washingis prefet 
ably efected hot,at anyrate inthe first yat, 
and at as high temperature as possible,even 
up to100°C. The desulphuringagent which 
is carried over with the film isin fact of an 
alkaline nature and thereforevery difeult 
to remove with cold water. The hot wash 
ing may,if desired,be followed by a cold 
waterwashing. - - 

Wats 9,10 and 11: 5Jeachan9.?This oper 
ation may be carried out in,various_ways. 
One method consists in treating-the filmin 
the first step by means of a bath composed 
of an aqueous SOlution of sodium hypochlo 
rite,or of hypochlorite oflime containing a 
proportion of available chlorine amounting 
to.from about 04gram to 0.8gram per100 
cubic centimeters,and then by means of a 
Second bath(vat 11) composed of an aque 
ouss9lution of a mineralacid such ashydro-? 
chloric or sulphuric acid,for instance;in 
this Case,the film passes from vat 9 directly 
to vat 11 without entering vat10which be 
comes useless. - - 

Another method involves the following: 
The film is subjected successively to the 

action of a bath composed of a solution of 
Sodium hypochloritein vat 9,to a very brief 
cold water washinginvat 10 and to the ac 
tion of a mineralacidin vat 11. - 

Still another operating method which 
may be used consists in treating the flm 
with a Solution of chlorine in water,the 
maximum concentration of which should be 
about 0.3gram of chlorinein100cubic centi 
meters of water. Part of the dissolved 
chlorine becomestransformed under the ac 
tion of water into hydrochloric acid which 
imparts to the bath the required acidity. 
Pats 13 and 7???pasha9.?After bleach 

ing by means of any one of the above-de 
scribed methods,the film is subjected to a 
washing in rapidly running water. This 
washing may be efected hot or cold,oreven 
in two diferent baths,one hot and the 
other cold,with about 15 Segonds stay in 
each bath. 
Pat 74,97ycerine 5ath.—After washing, 

the film is subjected to a squeezing action 

70 

80 

110 

115 

120 




