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This invention relates in general to wet spinning of 
regenerated cellulose and more particularly to a film or 
ribbon forming process and apparatus wherein a liquid 
Spinning mass such as viscose is spun through a cast 
ing device having a casting slit extending into a liquid 
coagulating spinning bath. 
Such a systemas that briefly described above is known 

and uSually consists of Spinning a liquid mass in this 
case Viscose vertically downwardly out of an oblong 
or elongated casting slit into a spinning bath in order 
to coagulate the viscose The casting slit generally is 
Submerged in the bath and the resulting sheet formed 
by the process is deflected out of the spinning bath, 
aftertreated and Subsequently wound onto collecting 
means. The aforesaid deflecting point is located deep 
in the Spinning bath so that the resulting sheet will be 
strong enough to withstand defiection. 
This known System has several disadvantages. It has, 

forinstance been found necessary at the beginning of 
the Spinning process to pass the forming film by hand 
underthe first deflecting point and thento guide it manu 
ally throughout the bath Thus the depth of the de 
flecting point in the spinning bath cannot be greater 
than the arm length of the operator In orderto obtain 
a Satisfactory ccagulation of the viscose in this limited 3 
bath length high acid concentrations must be used al 
though it is desirable to use lower acid concentrations 
in order to obtain higher film strength. 

It has also been found thatin using the known pro 
cesses higher Spinning rates lead to loss of strength in 
the film and additionally lumps and undulations occur 
in the Surface thereof These lumps and undulations 
often seem to be accompanied by an uneven distribu 
tion in thickness throughout the film. The Iatter phe 
nomenon leadsto diferences in dryingspeed and shrink 
age during further processing On increasing the spin 
ning rate of the machine all of these phenomena men 
tioned make the resulting products commercially un 
Suitable or the production of films entirely impossible 
due to an excessive number offilm ruptures. 

It is an object of this invention to provide a process 
and apparatus for Spinning cellulose film which does not 
have the disadvantages enumerated above. 
Another object of the present invention isto provide 

acellulose film Spinningsystem which resultsina stronger 
film and which substantially eliminates undulations 
and/or lumps heretofore found in the finished product. 
An additional object of this invention is to provide a 

process and apparatus which is particularly suitable 
for low acid Spinning of cellulose film. 

Still another object of the present invention isto pro 
Vide film casting process and apparatus which can be 
Spunin automatically and thereby which can utilize Spin 
baths ofunusual depths aswellas lowacid concentrations. 
The foregoing objects may be accomplished in accord 

ance with this invention?ifthe freshly spun film is guided 
between a casting slit and first deflecting point within 
a Substantially wertical shaft-like Spinning compartment 
or Spinning case which is open at both the upper and 
the lower end and which is entirely filled with spinning 
bath The spinning compartment should tightly enclose 
the Spinning product or film. 
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There are several advantages of this system of spin 

ning As the Spinning case or compartment is narrow, 
the freshly Spun sheet is guided more eficiently during 
Spinning-in and may be dragged or forced into the com 
partment as far as the first deflecting point by a bath 
current It has now been found that spinning-inis also 
possible with longer lengths of treatment through the 
Spinning bath between the casting slit and the first de 
flecting point Longer treatment lengths of course per 
mits use of lower acid concentrations in the bath and 
these concentrations are adaptable to the requirements 
for higherstrength offilms being spun at a higher speed. 

?t should beremarked here that this longer bath length 
also may be realized theoretically at least by joining the 
first deflecting point and the casting slit by means of a 
coupling System thus making it possible to bring the 
castingslitand deflecting point close to eachother during 
Spinning-in while permitting subsequent movement of 
said members apart until the desired Iength of treatment 
has been obtained Such a construction however results 
in considerable technical disadvantages and does not 
prevent the forming of lumps undulation diferences in 
thickness orweak Spots in the sheet orweb. These last 
mentioned dificulties were not encountered by using a 
System in accordance with the present invention. 

Surprisingly?it has been found that the flow of spin 
ming bath is controlled in such a mannerthat no lumps, 
undulations etc. are preSSed into the freshly Spun Sheet? 
AS a reSult of this, the uniformity of sheet thickness, 
as well as strength are considerably improved the film 
as a whole is Stronger and the drying thereof also takes 
place more evenly over the surface With greater spin 
ning rates film breakages do not occur and the film is 
of Very high commercial quality It has also been found 
that only through use of the Vertical Spinning compart 
ment or case can these favorable results be obtained. 
The bath resistance reSulting from the compartment or 

Case Walls which resistance is finally transmitted to the 
film as a tensile stress may be decreased by providing 
Said Walls with perforations horizontal slits or even 
by making the Same from gauze A very substantial 
relieving of the film in the first length of the bath how 
ever Seems to be obtained if the compartment walls 
are closed and if the spinning bath liquid and film are 
forced through the compartment at a speed greaterthan 
that Which corresponds to the dragging action of the 
film. Thusitappearsto be possible to relieve the freshly 
Spun sheet almost entirely from drag due to bath re 
sistance and in this way to obtain even higher spin 
ming rateS. 

It is therefore preferred to provide means for insur 
ing uniform flow of the Spinning bath liquid at the com 
partment entrance For this purpose Several gauzes 
may be placed at the entrance Especially good results 
are obtained if the flow of spinning bath through the 
compartment is accelerated in the direction of the first 
deflection point With Such an arrangementitis possible 
to adjust the velocity of the Spinning bath stream to the 
increasing velocity of the film in the first length of the 
bath the latter of which results from stretching of the 
film in this length of bath. 

Best results of the described system are obtained if 
the first vertical length of the bath is longer than that 
of known systems for example?ifthe path of the film 
through the Spining compartmentis at least 0.5 m. and 
preferably about2 m.in length. 
Theflow of liquidin the compartmentis alsoinfluenced 

by the conditions of flow after the bath leaves the spin 
ming Zone For this purpose special care preferably 
Should betakenfortheflow of Spinningbath afteritleaves 
the compartment It hasbeen found thata very quiescent 
flowis obtainedif afterleavingthe Spinning compartment, 
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at 21 As a result of the level diference between 21 
and 2 the spinning bath between the compartment Walls 
10 and 11 is forced downwardly with a velocity which 
difersonly slightly from the speed offilm 9 The level 
18 remains constant because of the flow of excess spin 
bath over the edge of the container 17. 
After leaving the Spinning case the spin bath liquid 

is deflected substantially by deflecting blade 13 in a direc 
tion paralle to the film sheet which moves in an up 
wardly sloping direction and by the blade 12 in a di 
rection which is symmetrical relative to the vertical spin 
ming axis. The wing-shaped defiecting member 14 also 
has a form which is suitable for deflecting the Spinning 
bath parallelto the film sheet. 

?n FIGURE 2 the situation adjacent to the bottom of 
the compartment in the position of normal Operation is 
shown on an enlarged scale although the film Sheet nas 
been omitted for purposes of clarity The slit between 
the deflectingblades 12 and 13 amounts only to a fraction 
of the total outlet opening of the compartment In Spite 
of this some liquid flows through the opening or Slit 
and thereupon escapes partly through the Slot between 
the deflecting blade 13 and the deflecting member 14, 
and furtherthrough aperturesbetweenthe deflecting blade 
12 and a streamline lower Supporting member 22. 

In order to spin in the film in a simple manner the 
members 12?13 and 14 are movably mounted in any 
known manner and can be shifted from the FIGURE 2 
Dositioninto a position shownin FHGURE 3. The blade 
13 and the deflecting member14 are coupled together by 
suitable linkage such as 29 and 29 shown in FIGURE 
4, and therefore move simultaneously In the opened 
position as shown in FIGURE 3, the compartment wall 
19 the defecting blade 12 and the Streamline member 
22 form one continuous plane By the Same token the 
compartment wall ?i and the deflecting blade 13 form 
another continuous plane For this purpose the blades 
are provided with Smal lips 23 and 25 which fit accu 
ratelyinto recesses ofthe lips 24 and 26 on the compart 
ment or case walls 1??11?and on the Streamine member 
22 reSpectively. * 

In the FIGURE3 or spinning-in position of the spin 
ning case thereare only the channels 27 and 23 between 
parts 13, and 14 or 14 and 22 respectively The chan 
nel28asshownismuch widerthan the channel27. The 
fow resistance through this channel 28 therefore is con 
siderably less than through the channel 27 As a result 
ofthis the Stream ofspinning bath flowing from thespin 
ning case will travel at a greater velocity through the 
channel 28 than through channel 27. 
A Suitable device for controlling the movement of de 

flecting blades 12?13 and 14 is shown in FIGURE 4. 
Blade 14 may be connected to blade i3 by means of 
connecting members 29 and 29 since itis desired that 
deflecting blade 14 move Simultaneously with deflecting 
blade 13. MovementistranSmitted to blades 12 and 13 
by means of their attachment to the lower end of bars 
36 and3i respectively Bars3? and 31 are connected at 
theirupper ends to pivots32 and 33 respectively which 
in turn may be pivoted in bearings34 and 35. Bearing 
34 is connected to casting compartmentwal 19 and bear 
ing 35 is connected to casting compartment wall 11. 
Motion will be imparted to defecting blades 12?13 

and l4 and corresponding bars 39 and 31 by turning 
pivots32 and 33 to swing the deflecting blades from the 
positionshown in FIGURE2tothatshownin FIGURE 3. 
Itis desired that motion be imparted to pivots32 and 33 
from outside the wall of compartment 1 (see FIGURE 
1). This expedient will bereadily understood by those 
skilledin theart Sinceitis obvious that the corrosivena 
ture of the coagulating medium will be harmfulto any 
moving parts Moreover moving parts may cause con 
taminants tobe depositedin the coagulant. 
FIGURE 5 shows an enlarged detailview of a suitable 

piyotingmechanismforimpartingmotiontothe deflecting 
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6 
blades I2 H3 and 14. Gear section 36 is mounted on 
pivot32 andgearsections37 and38are mounted on piv 
ot33. Motion will be imparted to bars 30 and 31 and 
pivots 32 and through worm gear 9 which meshes with 
gear Section 38. Gearsection 33 will turn pivot33 to 
which itis attached Since gear section 37 is also at 
tached to pivot 33 motion imparted to gear section 38 
wiHalso move gearsection 37 whichin turnimparts mo 
tion to gear Section 36 (and pivot32)? due to being 
intermeshed therewith Worm gear39 is prevented from 
Hateral Taovement and is retained by bearings 41 and42. 
Motion is imparted to worm gear 39 by means of key 
49 Turning of key 49 will move pivots32 and 33 si 
multaneously therewith. 

Itisto be understood that the apparatus appearingin 
FCURES 4 and 5 is shown by way ofillustration only 
and ShCuld not be conStrued in a limiting manner with 
regard to this invention Itis intended that any suitable 
means may be employed to impart controlled motion to 
deflecting blades 12?13 and 14 Forexample use may 
also be made of toggle linkages rack-chains hydraulic 
pistons electrical following circuits and the like. 

Spinning-in of the film may be carried outin the fol 
Iowing manner The apparatus is first brought into the 
position shown by FIGURE3 orwith the blades12?13? 
14 pushed apart into the widest position by turning a 
cam or any other Suitable linkage (see FIGURES 4 and 
5). Thereafter the circulation of spin bathis begun and 
bath flows downwardly through the compartment at a 
high velocity Because of the diference in resistance, 
most of the bath will flow through channel28?although 
Some will also flow through channel27 and the streams 
join at the outlet of these channels The positioning of 
pipes 3 and4 and of outlet opening Sischosen so that 
liquid flowing out of the channels 27?28 is directedin an 
upwardly Sloping direction as far as possible Subse 
quently viscose is extruded or pressed into the bath 
through the conduit 6 casting head 7 and casting slit 
8. The film sheet orweb 9 being formedis carriedinto 
and through the compartment by the bath stream after 
which the sheetis dragged around the defecting member 
14 by the strong flow of bath through channe128. That 
is the fresh coagulating medium flows ata suficiently 
high rate of Speed to produce movementin the ribbon 
shaped product because of frictional resistance existing 
between the flowing coagulating medium and the freshly 
extruded ribbon-shaped product asis wellunderstood in 
the art After leaving this channel the filmis pressed 
upwardly into the container1 partly by the impulse of 
Streams coming from channels 27?28 and partly by spe 
cific gravity of the film?whichis lower than that of the 
Spinning bath At this point the film can begrasped by 
the operator and guided further over conveying rollers 
(not Shown) outside the container1. 
The further treatment offilmis analogous to known 

methods and will not be describedin detail After the 
film has been spun in throughthefirst bath the blade ele 
ments I2 13 14 are moved backinto the positionshown 
in FIGURE 2 by turning the previously mentioned cam. 
The slit between lips 23 of blades 12 and 13 nowisonly 
slightly wider than the thickness of the film 9 whereas 
the slit between lip 25 of blade 12 and the defecting 
member 14 is even more narrow As a result of the 
latter the film passes centrally of the slit between the 
lips and most of the spinning bath from the compart 
ment is defected symmetrically on either side of the 
?lm by blades 12 and 13 and thereafterisguided away 
from the film The mass of bath carried along by the 
flm_through the slitis stripped offorthe greater Dart 
bythe deflectingmember14?Inthiswaythe downwardly 
directed Pressure of bath flowing from the compartment 
onto the film is substantially eliminated 
Ithasbeenfound possibletospinfilmsathigherveloci 

ties than heretofore possible with the apparatus and 
process described hereinabove Moreover he resulting 
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product did not show any undulations or lumps and Was 
veryuniformin thickness Also the strength was found 
to be considerably higher than that offilms which had 
been manufactured by known systems. 

Imasmuch as other alternatives will become apparent to 
those skilledin this art?itis intended that the scope of 
this invention be limited only to the extent set forth in 
the following claims. ? - 
Whatis claimed is: 
1. A method for wet spinning ribbon-shaped products 

comprising the steps of extruding a liquid Spinning mass 
vertically downwardly through a casting device havinga 
casting Slit extending into a coagulating medium com 
IPletely enclosing the freshly-extruded ribbon-shaped prod 
uct in a body of coagulating medium guiding the eX 
truded product vertically downwardly by flowing the co 
agulating medium in the direction of spinning at a suffi 
ciently high rate of speed to produce movementin the 
ribbon-Shaped product by reason of frictional interac 
tion between the coagulating medium and the ribbon 
shaped product and deflecting the coagulating medium 
away from the ribbon-shaped product while simultane 
ously accelerating the flow thereof. 2 Anapparatus forwetspinningribbon-shaped prod 
ucts comprising a containerfilled with a coagulating me 
dium a casting device having a casting slit for extrud 
ingribbon-Shaped products Said castingslitextendinginto 
the coagulating medium a Spinning case extending verti 
cally downwardly from Said casting device in alignment 
with said casting slit for receiving said freshly-extruded 
ribbon-shaped products said case having walls defining 
a generally rectangular opening slightly wider than the 
products being spun and having a breadth of less than 15 
cm meansforpumpingfresh coagulatingmediumalong 
Side the freshly-extruded ribbon-shaped products in the 
direction of spinning defecting means at the bottom of 
Said containerin alignment with said case and said cast 
ing slitand operatingto divert coagulating medium trans 
versely away from the ribbon-shaped product and fur 
ther means at the bottom of Said container for changing 

the direction of travel of the ribbon-shaped product afer 
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thesame has been substantially coagulated. * ? 
3.An apparatus as set forth in claim 2.wherein the 

breadth of Said Spinning case openingis less than 5 cm. 
4. An apparatus asset forth in claim 2 wherein Said 

spinning case walls are parallelat the end adjacent the 
castingslit and forma gradually tapering opening which 
narrows in the direction of said deflecting member. 

5. An apparatus as set forth in claim 4 wherein the 
Iength of said spinning case?in the direction of spinning, 
is at least 0.5 m. - 

6 An apparatus assetforthin claim 4 whereinsaid 
lengthis about2 m? 7.Anapparatus forwetspinning ribbon-shaped prod 
ucts comprising a container filled with a coagulating 
medium a casting device having a casting slit extending? 
into the coagulating medium a pair of deflecting blades 
mountedin the bottom ofsaid container and operatingto 
divert coagulating medium transversely away from each 
Side of said ribbon-shaped product and a deflecting 
inember mounted adjacent said deflecting blades for 
changing the direction of travel of said ribbon-shaped 
product after the Same has been Substantially coagu 
lated. 

8. An apparatus as set forth in claim7and further 
comprising means for simultaneously moving one of said 

* deflecting blades and said deflecting member relative to 
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saidother defecting blade forspinning-in said ribbon 
shaped product. - - 

9.Amethodasset forth in claim 1 wherein Said last 
named stepincludes deflection offlowing coagulating me 
dium on both sides oftheribbon-shaped product 
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