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This invention relates to a cellulose ?lm treating sys 
tem, and relates more particularly to a method and ap 
{paratus for the treatment of sheets, ?lms and small rib 
bons of cellulosic material in continuous form. 

Cellulosic sheets, ?lms and small ribbons, hereinafter 
referred to as ?lms, are normally produced by extruding 
a suitable cellulosic solution through a narrow slit or 
extrusion 'die of predetermined size and shape into a 
bath of liquid where coagulation or regeneration of the 
cellulosic solution takes place. While the method and 
apparatus of this invention are advantageous in the treat 
ment of all kinds of ?lms, they will be described in con— 
nection with the treatment of regenerated cellulose ?lms 
produced from viscose, but it is to be understood that 
this invention is not to be limited thereto. 

In a prior method of producing regenerated cellulose 
?lm, a viscose solution is extruded under pressure through 
a suitable ori?ce, such as a narrow slit or die of the de 
sired shape, under the surface of a bath of coagulating 
liquid. From the coagulating bath, the resultant ?lm is 
subjected to several subsequent operations; including 
puri?cation and ?nishing baths, usually over a system of 
guiding members in said latter baths so that the ?lm 
passes therethrough in a zig-zag path. The ?lm is then 
taken up on a suitable Winding device. 

This and similar methods often have the disadvantage 
that the ?lm leaving each bath ‘drags along from the bath 
an adherent liquid mantle. It is undesirable for several 
reasons that the liquid is taken along. Thus, the liquid 
which is taken from the bath must be replenished by new 
liquid by an amount which is generally greater than the 
amount required to replenish the bath as a result of the 
treatment of the ?lm. Moreover, a part of the liquid 
taken out of the bath by the ?lm will enter into the next 
treatment bath as a result of which this treatment bath 
will be exhausted unduly rapidly. The latter will be 
more evident in the case where, for instance, an acid and 
an alkaline bath directly succeed each other. It is also 
undesirable for the ?lm to carry along bath liquid for the 
adherent liquid is never distributed over the ?lm in a 
uniform manner. Furthermore, the contacting time dur 
ing which the ?lm is subjected to the action of the bath 
liquid will not be the same in such a case for all parts of 
the ?lm, and also the mechanical stress on the ?lm is 
also uneven. As a result of this, di?erences in properties 
will occur between different parts of the ?lm. 

In order to overcome all of the foregoing disadvantages, 
methods and devices have been proposed which were 
aimed to limit the quantity of liquid which was taken 
out of the bath. For example, it was proposed to pass 
the ?lm as the ?lm left the bath between two wipers 
made from a ?exible material. In another expedient 
the ?lm was passed through a pair of squeezing rollers 
to squeeze out the excess of liquid. Both of these ex 
pedients had disadvantages. Thus, by the necessary 
contact between the wipers or the squeezing rollers and 
the ?lm the danger was present that the ?lm will be 
damaged. These damages were caused by unevenness 
in or at the surface of the wipers or rollers by which pits 
or scratches were formed in the ?lm surface. 
Another disadvantage consists in that the wipers or 

the squeezing rollers give rise to an increase in tension in 
the moving ?lm which tension increase is detrimental to 
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the ?lm. In spinning a ?lm from viscose, the ?lm leav 
ing the coagulating bath is still soft; accordingly, it is de~ 
sirable to keep the tension of the ?lm as low as possible 
to prevent undue strain thereon. 

It is accordingly an object of this invention to provide 
an improved method and apparatus for preparing ?lm 
which will be free from the foregoing and other dis 
advantages. 
Another object of this invention is the provision of an 

improved method for preparing ?lm wherein the ?lm 
leaving a treating bath has the liquid removed therefrom 
without damage to the ?lm. 
A further object of this invention is the provision of 

an improved apparatus for removing liquid from ?lm 
leaving a treating bath without damage to the ?lm and 
without undue tension thereon. 

Still another object of this invention is the provision 
of ?lms having characteristics of uniformity and which 
are free from mechanical damage. 

Other objects and advantages of this invention, to 
gether with certain details of construction and combina 
tions of parts of the apparatus, will appear from the fol 
lowing detailed description. 
The above objects are accomplished in accordance with 

this invention by passing the ?lm through the liquid co 
agulating or treating bath at high velocity, preferably at 
a velocity of more than 100 meters per minute, and 
then, on leaving the bath, passing the ?lm freely between 
a pair of plates which extend across the whole width of 
the bath or at least are of substantially the same width 
as the ?lm. The plates extend partly into the bath 
liquid at an angle to the surface thereof, and form, at 
least with their lower edges, a narrow slit-shaped passage 
for the ?lm. 

It has been found that with a sui?ciently narrow ad 
justment of the slit and a sul?ciently high ?lm velocity at 
very satisfactory stripping of the adherent liquid mantle 
‘from the ?lm is obtained. However, the vertical dis 
tance between the plates should be such that any direct 
contact between the ?lm and the plates is avoided so that 
no danger exists for mechanically damaging the ?lm. 

In addition to the holding back of the adherent liquid 
on the ?lm, it also has been found that there is produced 
a very slight increase in the ?lm tension. in many cases, 
however, the ?lm tension is considerably less than in the 
case where no measure whatsoever is taken in order to 
remove the adherent bath liquid. 

It is necessary that the plates reach partly into the 
liquid of the bath and partly extend above the liquid 
surface thereof. The advantages of applicant’s inven 
tion will not be obtained if the plates are entirely sub 
merged in the liquid or if they extend entirely above said 
liquid. 

It has been surprisingly found that the narrowest slit 
width S between the plates may not exceed a certain limit 
C1. If the width S of the slit remains below this limit C1, 
then on increasing the ?lm velocity V there will be reached 
a point where the liquid mass present between the plates 
will suddenly disappear. Above this critical ?lm velocity 
there is a change in the ?ow pattern of the liquid in and 
around the slit, and it appears that the plates surprisingly 
wipe almost the entire adherent liquid mantle from the 
?lm. ' 3 

It has been found that this effect is obtained at a ?lm 
velocity which meets the mathematical relation 

.vwlierein S represents the width of the slit, i.e. the distance 
between the plates at the point Where the slit is formed, 
which always has to be less than a critical value C1, and 
wherein C1 and C2 represent constants which in turn are 
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functions of the thickness of the ?lm, the nature of the 
surface of the ?lm and the plates, the shape of the plates, 
the speci?c gravity and the viscosity of the liquid. 

In practice, the constants C, and C2 may be easily de 
termined by one skilled in the art. For this purpose the 
width S of the slit is ?rst varied at one de?nite high ?lm 
velocity V until the width S equaling C1 has been found, 
at which the liquid level in the slit between the plates goes 
down. By subsequently varying the velocity V at a nar 
rower adjustment of the width S of the slit until there 
is again the situation at which the liquid level in the slit 
goes down, the constant C2 may be determined so that for 
this case the critical width of the slit and the critical 
?lm velocity are found. It has been found that the op 
erable widths of the slit need not be particularly nar 
row, nor do they need to meet very strong requirements 
of accuracy. As a result a very good wiping effect is 
readily obtainable with simple means. 
The effect of the method of this invention may be 

strongly in?uenced by the flow pattern of the liquid in 
the aftertreatment bath in the vicinity of the plates. Thus, 
it has been found that more adherent liquid is removed 
from the ?lm with a less critical shape of the slit and at 
lower ?lm velocities by suitably guiding the bath liquid. 
According to this invention it is preferred that at the low 
er edges of the plates the path of the liquid which does 
not pass the slit-shaped passage is gradually de?ected. 
The apparatus for treating ?lms in accordance with 

the method of this invention comprises a liquid container 
open at the top and with means in the container for guid 
ing the ?lm through the liquid of the bath. 

According to this invention, the apparatus is provided 
near the point where the ?lm leaves the liquid container 
and at either side of the ?lm path two plates extending 
over the whole width of said ?lm being treated, which 
plates partly reached into the bath liquid and which form, 
at least with their submerged edges, a narrow slit-shaped 
passage for the ?lm. The plates extend partly above the 
liquid level in the liquid container. 
As has been explained these plates serve as a wiper in 

a surprisingly satisfactory manner at a certain adjustment 
of the slit width and at a certain ?lm velocity. This ef 
fect is obtainable with ?at as well as curved plates and also 
with parallel as Well as a diverging arrangement of said 
plates. 

According to apparatus of this invention, the desired 
action of the plates as wipers may be obtained most sim 
ply and also in the greatest degree if the two plates are 
blade-shaped and have a form which beginning at the 
submerged edges of the plates gradually de?ect upwardly 
from the ?lm path. 

It has been found that said ?lms made by the method 
and apparatus of this invention show a greater uniformity 
and less mechanical damage than ?lms which have been 
manufactured according to usual methods. 

In order to understand this invention more fully, ref 
erence is made to the accompanying drawing in which: 
The FIGURE is a vertical section or" an apparatus in 

corporating a preferred embodiment of this invention. 
Referring to the ?gure of the drawing, a ?lm 1 of 

regenerated cellulose is formed by extruding a viscose 
solution through a casting slit 2 which is adapted to be 
submerged below the upper surface of a spinning or co 
agulating bath liquid held in a suitable container 4. The 
casting slit 2 is an element of a casting head 5, diagram 
matically shown, to which viscose solution is supplied 
from a suitable source through a conduit 6. The formed 
?lm is passed substantially vertically downward, then 
around guide rod 7 suitably mounted in the container 4 
after which it is passed upward in an oblique path. After 
leaving the spinning bath the ?lm is passed via a de?ect 
ing or guide roller 8 to and through several aftertreat 
ment baths (not shown) and ?nally collected on a roller 
of a winding device (likewise not shown). 
Two blade-shaped plates 9 and 10 are arranged across 
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the whole width of the spinning bath or at least the whole 
width of the ?lm 1 at the point where the ?lm leaves 
the spinning bath. These plates 9 and 10 form an up 
wardly broadening slit which is closed at either side by 
two side walls (not shown). The plates 9 and 10 are 
upwardly de?ected horizontally according to a gradual 
pro?le and are thinly tapered downwardly. 

Speci?cally, where the ?lm had a width of about 200 
cm. at the plates 9 and 10 and a thickness of about 0.15 
mm., and the distance between the plates, ie the width 
of the slit, was 0.9 mm., it was found that with a ?lm 
velocity of 75 meters per minute the wedge-shaped space 
hounded by the plates 9 and 10 was entirely ?lled with 
liquid. At the same time a quite considerable quantity 
of liquid was taken along by the ?lm. 

After the ?lm velocity had ‘been increased to 110 
meters per minute, it was found that the wedge-shaped 
space was entirely free from liquid and that the liquid 
mantle entrained by the ?lm was hardly perceptible. 
This was also accompanied by an especially uniform 
and turbulence-free ?ow of bath liquid along the outer 
sides of the plates 9 and 10. 

Film tensions measured behind the roller 8 were uni 
form and remained, on an average, at a lower level than 
the ?lm tensions which were similarly observed in the 
absence of the plates 9 and 10. Moreover, in the latter 
case the tensions being measured ?uctuated to such an 
extend that it was hardly possible to obtain what could 
be called an average ?lm tension. 
An important advantage of this invention is that it 

provides a simple and expeditious system of producing 
?lms having great uniformity of thickness and free from 
physical imperfections. 

While this invention has been described with particu 
lar reference to a preferred ‘method of and apparatus 
for carrying out its practice, other embodiments will be 
apparent to those skilled in the art. It is therefore 
intended to limit the invention only by the scope of the 
appended claims. 
What is claimed is: 
I. In a method of continuously passing a cellulose 

?lm through an aqueous liquid treating bath and out of 
the same, the steps of passing the ?lm through the liquid 
at a high velocity, and before removing the ?lm from 
the liquid passing said ?lm freely through a narrow hori 
zontal slit formed of spaced and substantially parallel 
surfaces extending across the whole width of the ?lm and 
submerged only partly in the liquid. 

2. The method of claim 1 wherein the ?lm passes 
though the liquid at a velocity of at least 100 meters 
per minute. 

3. In a. method of continuously passing ?lm through 
a liquid treating bath and out of the same, the steps 
of passing the ?lm through the liquid at a high velocity, 
and before removing said ?lm from liquid, passing the 
same freely through a horizontal slit formed of curved 
spaced surfaces extending across the whole width of 
the ?lm and submerged only partly in said liquid, the 
curvature of the surfaces being such as to cause the 
liquid not entering the slit to be de?ected. 

4. A device for wet treating cellulose ?lms comprising 
a container for the aqueous treating liquid, and, at a 
point where the treated ?lm is adapted to leave the liquid 
container, ttwo substantially parallel plates, of a width 
at least the width of the ?lm, carried by said container, 
said plates being spaced from each other to form a 
narrow slit-shaped passage for the ?lm, the construction 
and arrangement being such that the plates only partly 
reach into the liquid of the container. 

5. The device of claim 4, wherein the plates are 
curved, such as to form a narrow slit-shaped passage, 
which diverges from a constant width progressively in 
upward direction. 

6. The device of claim 4, wherein a guide for the 
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?lm is mounted in the container in the prolongation of 
the slit-shaped passage. 

7. A device for casting cellulosic ?lms, comprising 
means for extruding a viscose solution into a coagulating 
bath to form a ?lm, 1a container for holding an aqueous 
coagulating liquid, a ‘guide rod for guiding said ?lm 
mounted in said container and, at a point where the 
treated ?lm is adapted to leave the liquid container, two 
substantially parallel plates, of a width at least the width 
of the ?lm, carried by said container, said plates being 10 
spaced from each other to form a narrow slit-shaped 
passage for the ?lm, the construction ‘and arrangement 
being such that the guide rod is in the prolongation of 

the slit and that the plates only partly reach into the liquid 
of the container. I 
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