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Thisinvention relates to apparatus 'for 
the production of endless ?lms from soluble 
cellulose derivatives, ’ ' t ‘ 

In practice, ?lm-like bandsof solutions of 
cellulose derivatives such as nitro-cellulose, 
acetyl-cellulose, alkyl-cellulose, and the like 
are manufactured exclusively by pouring so 
lutions of these products onto a rigid ase. 
Such rigid bases ma comprise .a pouring 
table or a solid or ho ow metal cylinder in 
which case the layeris 
face’ or into the interior of the cylinder, or 
rollers of stone, hard rubber or a similar ma 
terial having‘a surface capable of taking’up. 

in polish, or a rigid band of copper, nickel, 
which is passed over 

two or more drums at suclra high tension 
that the band always presents a smooth sur 

Such a method of operation obviously en 
tails the pouring machines working very 
slowly since it has been found in practice 
that it-is only possible to obtain satisfactory 
results if the pouring drums have a maximum 
diameter of 2 to 3 metres and if the overall 
length of theendless bands amounts to about 

In such cases the cellulose 
layer must becompletely‘dried within the 

' period of'one cycle of operations so that in 
order to be able to ensure stripping of the 
band of foil, the drying period must b9 made 
as long as possible and consequently the speed 
of the bases must be as slow as possible. In 
these circumstances an output of onlyabout 
40 square metres per hourcan be expected, 
in the manufacture of ?lms on a usual pour-_ 
ing machine. 

Attempts 
stitute for rigid bases, pliable materials such 
as impregnated paper, ‘oil cloth, rubberized 
fabrics or .very 

after passing In; such cases the bands were, 
beneath the pourer, over the tables or rollers; 
conveyed horizontally for long distances un 
til the solutions had dried and could no longer 
run o? laterally, Thereupon they were re; 
turned, in accordance with the above de 
scribed method to the pourer’or to a second 
bandapparatus which served mainly for the 

poured onto the sur- -" he 

have often been made to sub- 

7 thin sheets of-metal, in order, 
to obtain greater lengths of drying surface. 

?nal drying, or 'were rolled upon winches 
where the individual layers-were separated. 
Apart from the factthat the constructional‘ 

arrangements for this purpose were very com 
plicated, this methodhas not proved prac 
ticable because after the bases had been in 
use for some time, they altered owing to the 
formation of folds, warping, denting and 
tears at the edges, to such an extent that the 
applied solutions dried irregularly and that 

, ?lm bands thus produced were irre lar 
in structure and thickness. Above all ow 
ever owing tothe constant strain, the pliable 
materials became in time so warped that the 
edges were more strongly tensioned than 
the middle. The middle was therefore lifted 
from the guide 
edges were applied thereto so that rounded 
surfaces were produced upon which the 
poured mass failed to adhere or only adhered 
in thinner layers than at the edges. This 
disadvantage was particularl noticeable‘ in' 
the production of very thin ? of a thick 
ness of lessthan 0.1 millimetres since in such 
case the reduction of the already ve sinall 
thickness led to tears and to the prim-d 
of faulty portions and hitherto made it im 
possible2 to employ long band-like bases for 
the manufacture of thin'?lms. ‘ 

It has now been found that it is ssible to 
produce not only ?lms but above a also,.the, 
very 'thinnestifoils of 0.03 millimetres down 
mom millimetres thickness of completely 
perfect nature,’ in an‘ extraordinarily rapid 
operation‘. Such foils can for example be 
manufactured .in lengths of about 5 metres or 
more per minute, if instead of using the usual 
thinly liquid solutions which were applied to 
the bases by spraying or by a brush'or by pass 
ing through narrow slots, solutions were used 
which by virtue of their high concentration, 
high viscosity, capability of rapidly solidi 
fying, in consequence of the compositionv of 
the solvent mixture‘ for the purpose in (glee 
tion, already solidify or. adhere to the _ ase 
after a’short time, 
oif from the'base or are displaced thereupon 
in such a' way that the thickness of‘the layer 
varies. " - 

surfaces or rollers whilst‘ the , 
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. This method may be carried out in the fol 
' lowing manner which is given solely by way 

' of example and by the apparatus hereinafter 
described :—- ' ' '. ' ' Y 

5 The cellulose solution of as high a concen— 
tration and viscosity as possible, is applied 
by means of a pourer or a scraping device to 
a base consisting of a long loose band’ 100 or 
200 metres or more long. This-band consists 
of a rigid but pliable material such as for ex 

. ample, cardboard, sheet metal, cellulose ?lmi 
linoleum, rubberized material or the like‘an 
is of such a thickness as not to fold, tear or 

layer. If desired, the base may be coated 
with other materials such as for example gel 
atine, starch, rubber, albumen or cellulose de 
riva-tives toprevent-oxidation, or any action 
of the' cellulose derivative solventsv or to pro 

- duce smoother surfaces or vice versa, or to 
produce a matt “or ornamented surface, or to 
increasethe separability‘ of the coating. 
The bands are preferably ?rst conveyed 

over a ‘coating drum or coating ‘table in a 
' horizontal direction in order to 've the ap; 
plied cellulose mass time to solidify‘ or to 
commence to dry, so that it no longer ?ows 
off when the band moves out of the horizon 

‘ tal direction and is thereupon led to a loop 
‘ way which enables the band to be ‘suspended 
in the form of loops. This loop-way di?ers 
considerably from the usual drying devices 
such as- employed in thefpaper industry. ‘ 

, ' Thus the bands are no longer suspended 
from rods since they would undergo creas 
ing. Instead ’of this, they are assed over 
roller like devices or upon broad e ges or discs 
of a-considerable diameter which preferably 
corresponds to the natural radius of curva-. 
ture of_'the‘bands and which differs with the 
material from whichthe bands are produced 
and their thickness. ‘This measure prevents 
all creases and dents in the base which would 
have an unfavourable e?ect on the foils to be 
produced. ‘ " I ‘ - ' ' _ 

Moreover, the individual loo s are not as 

on the rod carriers, butthe bands ‘themselves 
I T hitherto usual, conveyed by'bemg displaced 

loops. “This is‘e?ected by causing the sus 
pending device for example tubular-‘or solid 

. I “metal rollers to rotate in a fast hearing. The‘ 
band which is preferably-moved forage-rd ‘at 

55 both edges by driving wheels,“ is 
passed over one guide roller and conveyed in 
the ‘form of a loop gtorthe next following one. 
The conveying orguide rollers are driven'by 
meansof a belt drive,v pinion‘ or worm 

ing device so that the band-like base‘ is moved 
. forwarduniformly' in all portions of the ma 

‘ _ p p or lengtheningof 

the loops'can take place‘. ' _' . ' I 

' By means of the‘a paratusit' is ’ 'ble'to 
“5 arrange a very long ength'of ban _- in a rela-' 

warp after ‘the application of the cellulose, 

move forward; continuously in the fornijof' p 
.whichjrun in the inner 

gear- 
~ ~ ing synchronously with the drive of the pour-f 
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tively small space since in working rooms of 
normal ‘hei ht, loops of about 10 metres 
length can gs arranged so that a length of 
band of about 200v metres only takes up about 
20 metres length of room. ' 
In contradistinction. to the usual ?lm-pour 

ing methods where the ?lms must be unrolled 
when only about 15 metres long, the present 
apparatus enables long lengths of foil to be 
poured and dried on their base whilst-simul 
taneously greatly increasing the speed of. 
pouring. This is of particular importance‘ 
for the production of very thin foils which” 
are produced in entirely insu?'icient quanti 
ties in the usual ?lm pouring machines. In) 
this method of operation it is of particular 
importance that the foils must be conveyed‘ 
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on their bases in a uniform manner over all - 
portions of the loop-way or .dryin device. 
Whilst a very irregular drying wasge?ected 
in the usual'loop-ways because portions of 
'theband at the upper parts ofthe loop-way 
dried more‘ rapidly 'thanthe inner‘and lower 
‘portions of the loops where there was practi 
cally no movement of air, according to the 
present invention thebases with the drying 
foils continually move forward at a uniform 
‘speed throughout the whole apparatus so that 
each portion of the band is dried under the 
same conditions as any other“ - 

‘ It is moreover possible by means of this 
continuous advancing movement, to subject 
the bands‘ to successively different drying 
conditions, 
tered in individual portions by aeration, or 
heating or by' cooling or aspiration or the 
like. In particular, it is possible in this 
manner to aspirate the solvent vapours for 
recovery, at those. places where maximum" 
evaporation takes place because fresh 
amounts of solvent returning from thence 
beneath the loop-wa ' to ‘the pouring device. 
The rolling off oft 0’ dried ?lm can be ef 
fected‘ both at the end of the machine or also - 
at- the beginning thereof shortly before-the‘ 
pouren. In order to, produce‘ a uniform 
movement of the band, the individual lower 
loops are preferably provided with guide 
means. These may ,gigonsist of discsor belts 

portion of the loop, at 
‘the edges of the bands 
sired also be connected together by ‘a shaft 
or by hollow rollers, 
other suitable devices. _ - . . 

When employing hollow rollers or. lateral‘ 
discs, that is to say devices-which only con 
tact with the edges of the band whose centre 

pension of the bands at- the 11 
1s ssible to _ _ v , 

on y, one can: -on. the. obverse and reverse 
side of the‘ For this ,purpose instead," . -' 
,ofthe liouring‘jtableor pourinlgl'drum a device.‘ .' I ~ 
is 'em eyed,’ ‘ ‘ch a cellulose ' . I means of w _ 
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the drying conditions being al- 

18 #PP fed to the. vertically .1 
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base on both sides." For this purpose it is 
possible to'employ a pouring device adapted 
to pour solution on both sides, duplicated 
applying rollers, duplicated scraping knives 
or similar devices adapted to appl a thin 
layer on both sides of the base. gince no 
portion of'the base comes into contact with 

the ?lm can be dried uni 
formly and without damage._ - A . 

It is obviously necessary to ‘employ bases 
of ‘suitable-thickness and strength which 
are adapted to Withstand the mechanical 

, straln imposed thereon by the suspenslon of 
the edges. For this purpose thin hard metal 
bands or‘ thick'?lm's of celluloid or acetyl 
cellulose vare ‘suitable which if vdesired, may 
serve as‘ carriers for further base material 
such as for example for tin foil,-prepared 

.?lms as consist of several‘ layers of di?erent. 

papers or fabrics or similar materials upon 
which the solution is thereupon applied. 
This apparatus is suitable also for the pro 

duction of thick ?lms consisting of several 
layers of a uniform material and also of such 

cellulose derivatives or several compositions 
in respect of contents in '?lling materials, 
softening agents, dyes, pi ments and the like. ' 
For the purpose of pro ucing such thicker 
layers, the band is caused to rotate beneath 
the pouring device continuously, the latter 
being so arranged that on applying each sub-'; 
sequent layer it is displaced correspondingly. 
Alternatively a second pouring device and if 
desired several more of such pouring devices 
may be arranged at some distance‘ from the 
pouring device which additional pouring - 
devices are adaptedto ‘apply’ a‘ second and 

' third layer shortly after drying of the pre-' 

" ! superimposed, the _. 

’ Nevertheless','the_1ndividual layers can after. 

- . ' ‘On theother hand-also b 

, in?ammability, 

vious layer the composite layers being there 
upon dried in the loop-way. It has been 
fou d that layers‘ from solutions of the same 
composition ‘combine ?rmly to other so that 
?lms of a greater thickness an particularly 
of a greater length are produced than was 
hitherto possible with the usual ?lm-making‘ 
machines. ' ‘If solutions of di?erent composi 
tion'sucn as‘ for example solutions of'nitro 
cellulose, cellulose acetate, ethyl cellulose, are 

dry'into a uniform ?lm, 

drying, be wound up as se 'arate-coherent 
?lms. so that ‘several ?lm's 0 different kinds 
may be produced simultaneously; _ 

‘ he addition of 

suitable substances, especia 1y camphor sub 
stitutes, ?lms of various cellulose derivatives 

, di?erin from each other, ~such as‘ nitro-cellue 
lose an cellulose acetate may becombined 
together-to ‘produce ?lm'sfwhich consist of 
in ivi'dual ‘layers ofjdi'?erent'ycomposition, 

rigidity and sensitiveness to 
water. ', -- ~ ' i :_ '. - ._ 

.This is of ‘special importance‘. because in 
the-production of such ~doublelayers, the 

ayer had to .be producedwas a 

‘ second layer 
long ?lament and wound up, whereupon 'the 

a separate operation, in which it was di?icult 
to avoid softening and distortion of the ?rst 
layer. ' . . 

According to the present invention hows 
ever the ?rst and as well as all subsequent lay 
ers remain ?rmlyB connected to the base‘until 
the ?nal drying. Any softening or swelling 
owing to. solvents contained in the further 
layers to be applied has no detrimental effect. , 
It is even vpossible to e?ectpreliminary prep 
aration and even the emulsioning of the ?lms 
prior .0 removing them from the base with 
out any detrimental in?uence upon the ?lms. 
In order more'clear'ly to understand the 

invention reference is made to, the accom 
panyingdrawings which illustrate diagram- ' 
matically and byway of example, one em 
bodinient of‘ machine constructed in accord 
ance therewith and inwhich :— ~ ‘ 

Fig. 1 is a side elevation of the apparatus; 
Fig. 2 is an end elevation from the right‘ 

' hand side ~of Fig. 1, and - 
Fig, 3 is a side elevation of part ofthe 

apparatus showing means for casting ?lms 
or foils on both sides of the travelling band. ‘ 
The machine consists of an endless band B 

of a considerable length of for example 50, 
100 or even 200 metres, which passes over a 
drum A above which. is arranged the‘ supply 
hopper G for the cellulose'derivative solu-_ 

. 3, 

had to be, applled to this ?lm in _ 

tion said hopper G may if desired co-operate ' 
with scraping devices not‘ shown adapted 
evenly to distribute the cellulose derivative 
solution‘ on the travelling band B. ‘ 

. After passing beneath the a 
the band travels horizontally ora short dis 
tanoe'in order to prevent the cellulose‘deriva 
tive solution from ?owing ‘off the band im-' 
mediately after application thereto. There 
upon the band moves vertically downwards 
over ,a hollow or'recessed roll a’ rising ver 
tically and passing over a similar hollow or 
recessed upper roll 1)’ indicated in lateral 
elevation in dotted lines in Figure 2 of the 
drawings, and ‘travels in succession over the 
next lower roll a2, upper ‘roll b’, lower roll 
(1‘, upper roll ‘b’, ?nally 'lpassing over the 
lower roll ax and upper to b!‘ from whence 
it is'conducted over ide' rolls Ic’ , 0', . . . c‘ 
to the point where e d ?lmis stripped 
from the travelling ban and woun n 
roll C. 
By , 

rolls, .the‘travelling. 
rolls only 
to. either or both sides of the band is prevent— 
ed from coming into contact with any solid 
surface during-its drying. .It is however ob-' 

'ther' the ‘series of lower rolls 
‘ l per rolls _ 

desired‘ 

virtue of the‘ employment of hollow 
band contacts with the 

. '. b“ maybe solidif itis 
toapplyacoatingtoonly asingle side of the v . 

plymg device ’ 
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at its edges so that the‘ ?lm applied , '~ 



In the embodiment illustrated the series.v 
' of upper rolls 6', b’, b3 . '.~ . b‘ are driven in 
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25 

'so 

' pulleys p and bevel 
synchronism by an electromotor it through 

gearing 9 ‘indicated dia~ 
grammatically. ' 

The upper rolls 6', b’, b8 ., . . b‘ are each 
mounted in separate bearings is connected to 
common supports Z whereas the lower idle 
rolls a’, a2, a“. . .. ax are mounted in a com, 
mon frame f.‘ ' . 

Any or all of the rolls a, b, 0 may be pro; 
vided with ?anges m adapted to form guides 
for the travellingband. 2. ' ' 

Fig. 3 shows means for casting?lms'or 
foils on both sides of the travelling band B. 
As shown in this ?gure-there are provided 
two vessels or troughs t, t’ which .contain 
a solution of the derivative of cellulose. In 
these troughs, pick-up rolls r, r’ ‘rotate and - 
take up the solution of the derivative of 

. cellulose from the vessel or trough and trans 
fer it to the rotating rolls 8, s’, which'in turn 
apply the solutionlto the band B as it comes " 
down from the guide roll d; The ?lms on 
foils that are ‘formed are stripped‘ from the 
band and are wound on the rollsD.D'.‘ , 
I claim :— _ .- ‘ I 

1. ‘In apparatus for producing continuous 
?lm bands of cellulose derivative, the combi— 
.nation of supply means for a solution of cellu 

' lose derivative, a travelling band repellant to 

was 

the said cellulose derivative when solidi?ed 
and passing beneath said supply means, and 
means for removing said cellulose derivative 
solution solidi?ed from said band, said band 
being arranged in the form of loops uniform 
sly individually positively driven and sup 

. ported by its borders only. 
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2. In apparatus for producing continuous 
?lm bands of cellulose derivative, the combi-v 
nation of supply means for a‘solution of cellu- ' 
lose derivative, a travelling band repellant to 
the said cellulose derivative when solidi?ed 
and passing beneath said supply means, a plu-. 
rality of recessed rolls contacting with said 
band at its borders only and arranged in such 
a manner that said band forms a series of 
loops and means for removing said cellulose 

50' derivative solution solidi?ed from said band. 
3. In apparatus for producing continuous 

?lm bands of cellulose derivative, the combi 
nation of supply means for a solution of cel— 
lulose derivative, a travelling band repellant 
to the said cellulose derivative when solidi?ed 
and passing beneath said supply means, a 
plurality of recessed rolls contacting with 
said band at its borders only and arranged in 

I ‘ such a manner that said band forms a series of 
loops, means for driving said rolls in syn 
chronism and means for removing said cellu 
lose derivative solutiori solidi?ed from said 
band. ' - _ \ . > , 

‘ 4. Inapparatus for producing continuous 
?lm bands of cellulose derivative the combi 
nation of supply means for a solution of cel-i 

1,824,882 ‘ ’ 

‘lulose derivative-a. travelling bandrepellant 
vto the said cellulose derivative when solidi 
?ed and passing beneath said supply means, 
a series of recessed rolls contacting with said 
band at its borders only coacting with a series 
of- solid rolls in such a manner as to arrange 
said band in the form of a series of loops and 
means Jfor removing said cellulose derivative 
solution solidi?ed from said band. a 

5. In apparatus for producing continuous 
?lm bands‘ of cellulose derivative the combi 
nation of supply means for a solution of cel 
lulose derivative, atravelling band repellant 
to the said cellulose derivative when solidi 
?ed and passing beneath said supply means, 
a series of recessed rolls contacting with said 
band at its borders only coacting with 
a-series of solid rolls insuch a manner as to 
arrange said band in the form of'a' series of 
loops, means for driving one of said sets of 
rolls in synchronism, and means for removing 
said cellulose derivative , solution solidi?ed 
from Said band. ' ‘ _ y ' v 

6. In apparatus .for producing continuous 
?lm bands of cellulose derivative the combi; 

, nation of a travelling band nepellant to cellu 
7 lose derivative when ‘solidi?e a plurality of 
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recessed rolls contacting with said band at its. . . 
borders only and arranged in such a manner 
that said vband forms-a series of ‘loops, means 
for applyin cellulose derivative solution to 
both sides 0% said band and means for remove 
ing the films of said cellulose derivative solu— 
tion when solidi?ed from‘ said band. ‘1 

fl’. In apparatus or producing continuous 
?lm bands of-cellu ose. derivative the-combi~ 
nation of supply “ans for a solution of col 

- lulose derivative, a travellinglband compris 
ing metal and a repellant to t ' 
derivative when solidi?ed‘ and passing be- ~ 

e_ said cellulose 

neath said supply means, a plurality of re 

borders only and, arranged in such a manner 
that said\ band forms a series of loops and 

i means for removing said cellulose. derivative] 
solution solidi?ed from said-band. 

8. In apparatus for producing continu-' 
ous ?lm bands of cellulose derivative the . 
combination of supply means for‘ a solution 
of cellulose derivative, a travelling‘ band re-v 
pellant to the said cellulose'derivative when 
solidi?ed and passin beneath. said supply 
means, a plurality‘o alternate upper and 
lower recessed rolls contacting with said band‘ 
at its borders only and'arranged in such‘ a 
manner that said band forms a seriesof loops, ‘3 
a support common to the upper rolls, av sup‘ 
port common to the lower rolls and; means 
for removing the ?lms of. said cellulose de 
rivative solution when solidi?ed from said 
band.‘ i I v ' . - I I 

9. In apparatus for producing continuous 
?lm bands of cellulose derivative the -combi-' 
nation of supply means for a solution of .I 
cellulose derivative, a travelling band re 

95 

cessed rolls contacting with“ said band at its - 

no 
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pe lant to the said cellulose derivative when 
solidi?ed and passing beneath said supply 
means, a plurality of alternate upper and 
lower recessed rolls contacting with said band‘ 
at its borders only and arranged in such a 
manner that said band forms a series of loops, ’ 
a support common to the upper rolls, a sup 
port common to the lower rolls, means for 
driving said rolls in synchronism and means 
for removing ‘the ?lms of said cellulose de 
rivative solution when solidi?ed from said 
band. . 

10. In apparatus for producing continu 
ous ?lmbands of cellulose derivative the 
combination of supply means for a solution 
‘of cellulose derivative, a travelling band re 
pellant to the said cellulose derivative when 
solidi?ed and passing beneath said supply 
means, a series of alternate upper rolls alter 
nating with a series of lower rolls, one series 
comprising recessed rolls contacting with 
said band at its borders only and coasting‘ 
with the other series comprising solid rolls 
in such a manner as to arrange-said band in 
the form of a series of loops, a support com 
mon' to the upper rolls, a support common to 
the lower rolls and means for removing the 
?lms of said cellulose derivative solution 

- when solidi?ed from said band. 
30 
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11. In apparatus for producing continu 
ous ?lm bands of cellulose derivative the com 

of cellulose derivatives, a travelling band 
repellant tothe said cellulose derivative when 
solidi?ed and passing beneath said supply 
means, a series of recessed rolls contacting 
with said band at its borders only coacting 
with‘ a series of solid rolls in such a manner 
as to arrange said band in the form of a series 
of loops, guide means for said band at the 
edges of said rolls, means for driving one of 
said sets of rolls in synchronism and means 
for removing said cellulose derivative solu 
tion solidi?ed from said band. 

14:. In apparatus for producing continu 
ous ?lm bands of cellulose derivative the. 
combination of supply means for a solution 
of cellulose derivative, a travelling band re 
pellant to the said cellulose derivative when‘ 
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solidi?ed and passing- beneath‘said supply ' 
means, a series ?anged of recessed rolls con 
tacting with said band at its borders only 
coacting with a series of ?anged solid rolls 
in such a manner as to arrange said band in 
the form of a series of loops, means for driv 
ing one of said sets of rolls in synchronism 
and means for removing said'cellulose de 
rivative solution solidi?ed from said band. 
In testimony whereof, I a?i'x my signature. 

I ARTHUR EICHENGRIIN. 

bination of supply means for a solution of I 
cellulose derivative, a travelling band‘ re 
pellant to the said cellulose derivative when 
solidi?ed and passing beneath said supply 
means, a series of alternate upper rolls alter 
nating with a series of lower rolls, one series ' 
comprising recessed rolls contacting with 
said band at its border only and coacting with 
the other series comprising solid rolls in such 

- a manner as to arrange said band in the form 
of a series of loops, a support common to the 
upper rolls, a support common to the lower 
rolls, means for driving one series of rolls 
in synchronism and means for removing the 
?lms of said cellulose derivative solution 
when solidi?ed from said band. 

12. In apparatus ‘for producing continu 
ous ?lm bands of cellulose derivative the 
combination of supply means for .a solution 
of cellulose derivative, a travelling‘band re 
pellant to the said cellulose derivative when 
solidi?ed and passing beneath said supply 
means, a series of recessed rolls contacting 
with said band at its borders only coacting 
with a series of, solid rolls in such a manner 
as to arrange said band in the form of a 
seriesof loops, means for driving one of said 
sets of rolls in synchronism, a plurality of. 
different d ing zones traversed by said band 
and means or removing said collulose deriva 

- tive solution solidi?ed from saidband. ' 
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‘ 13. In apparatus for producing continu-. 
ous ?lm bands of cellulose derivative the 
combination of supply means for a solution 

85 

90 

95 

100 

105 

110 

115 

‘ 120 

125 

130 i 


