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This invention relates to a process of ripening 
or maturing viscose sirup, more particularly from 
the standpoint of attaining that physical and 
chemical condition in the Sirup at which it is 
ready and satisfactory for manufacture into 
products of the type of artificial silk flaments. 
When cellulose Xanthate is dissolved in caustic 

soda solution to form viscose sirup, so called, 
the fresh or unripened sirup cannot Successfully 
be spun into the usual acid-Setting baths, for 
the reason that cellulose is not regenerated from 
the xanthate to a sufficient extent and at the 
proper rate to give rise to filaments of the de 
sired tenacity, strength, elasticity, and other 
characteristics. In order to realize these de 
siderata, it has been found necessary to Subject 
the Wiscose Sirup to What is known as a ripening 
operation, during which operation it is general 
ly understood that combined Sulphur Splits off 
and the cellulose complex becomes progressively 
poorer in Sulphur. The ripening is carried to 
a point short of gelling of the Sirup, for Werg 
gelling to take place, it would be impossible to 
handle the gel in the usual spinning machines 
without serious gumming and plugging of the 
pipe lines, pumps, Spinnerets, and other parts. 
The customary practice in producing satisfactor 
ily spinnable viscose sirups is to form a cellu 
lose Xanthate Solution in caustic Soda contain 
ing 7% cellulose, calculated as Cellulose but in 
the form of Xanthate, and 6%% caustic soda. 
This sirup, which is of a thick consistency not 
unlike molasses, is then filtered to remove undis 
solved fibers and other solid impurities which 
would tend to interfere with spinning by plug 
ging the orifices of the Spinnerets. The filtered 
sirup is then delivered to a storage tank, wherein 
it is stored or allowed to ripen under controlled 
low temperature conditions, usually 20° C., until 
it acquires the composition requisite for success 
ful Spinning. Depending upon the nature of the 
fresh or unripened Sirup, it usually takes from 
about 72 to 96 hours standing at 20 C. to 
produce a fully and Satisfactorily ripened sirup. 
There are many disadvantages inherent in a 

viscose-ripening procedure such as hereinbefore 
described. Thus, the equipment required is ex 
pensive and occupies much space, including, as 
it does, a special thermo-insulated room, an elab 
orate system of refrigeration, control of the 
atmosphere of the room, a large number of stor 
age tanks for the viscose sirup, and pumps for 
circulating the Sirup. Again, a large inventory 
or stock of Sirup must always be on hand; and 
if the sirup is damaged or completely spoiled, a 

(C. 260-100) 

delay of three to four days must be contended 
with before the inventory is adjusted to catch 
up with the requirements of the Spinning ma 
chines, assuming that the plant is an efficient One 
equipped with the number of Spinning machines 
to consume the entire output of the ripening 
apparatus. 

I have discovered that the time necessary for 
ripening viscose sirup may be reduced to a com 
paratively insignificant period, if the fresh or 
unripened Sirup is heated to a temperature ma 
terially above normal room temperature. The 
particular temperature to which the sirup is 
heated and the time period to be allotted for 
heating depends on various factors, especially 
upon the composition and characteristics of the 
sirup, which determine its tendency to split off 
Combined Sulphur and thereby to regenerate 
Cellulose. In my application Serial No. 484,292, 
filed September 25, 1930, I have disclosed and 
claimed the principles of my discovery, as well 
aS One Specific method and apparatus embody 
ing these principles. I have now found that the 
desired resultS may be realized by depositing an 
unripened Wiscose sirup as a film on a Smooth, 
non-absorbent, heated Surface, and keeping the 
Sirup, film in contact with the heated Surface 
Only for a Sufficient time interval to effect the 
desired ripening, that is, without causing gell 
ing to take place. I have further found that 
the time interval for heating in such case need 
be So short that the sirup may be progressively 
deposited on a heated carrier moving circuitously 
at the appropriate rate of speed, and then be 
progressively removed in a ripened but ungelled 
Condition only an exceedingly short time after 
its deposition and before the carrier has com 
pleted a circuit. Such a process is advantageous, 
as it not only makes possible quick, high 
capacity production of ripened viscose sirup, but 
also lends itself to easy control to produce rip 
ened sirup of the proper quality. Thus, such fac 
tors as the temperature of the surface on which 
the sirup is deposited may be controlled thermo 
Statically when the surface is heated either by 
Steam, electrical units, or the like; and the sta 
tion for renoving the Sirup film from the car 
rier may be shifted to ensure a removal when 
the Sirup has reached the desired condition. A 
convenient and available type of carrier is a 
steel drum ... whose periphery is nicely finished 
and which is heated internally by steam. When 
the drum is slowly revolved so that a portion 
of its periphery comes in contact with a supply 
of WiscoSe Sirup, a film of Sirup forms over the 
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2. 
periphery of the drum, owing to the adhesive 
ness and viscosity of the sirup. The sirup car 
ried by the drum periphery may be readily re 
moved as by a rubber or metal doctor blade. 
The use of a smooth, non-absorbent Surface for 
receiving the viscose sirup makes possible the 
removal of practically all the sirup, but traces 
of residual Sirup may be removed by SprayS 
and/or brushes before the cleared Surface again 
conses in contact with the Supply of unripened 
Sirup. 
In order to make possible the keeping of the 

ripened Silup in ungelled condition for a Sub 
stantial period of time, it is cooled promptly 
after ripening, preferably in a manner similar 
to that of its heating, to temperatures down 
wards of 20° C., as at Such temperatures it may 
be allowed to stand as a batch for some hours, 
without danger of gelling. In other Words, the 
hot, ripened sirup may be cooled by the use 
of apparatus similar to that employed in its 
heating, except that the drum periphery on 
which it is deposited is cooled, rather than being 
heated. 
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With the foregoing and other features and ob 
jects in view, my invention will now be further 
described in conjunction with the accompany 
ing drawing, wherein - . 

Figures 1 and 2 show diagrammatically and 
conventionally different forms of apparatus in 
volving the use of both heating and cooliig 
drums. 

Figures 3 and 4 represent sections through a 
heating and cooling drum, respectively. 
In Figure 1, I have shown a vat 1, in which 

is maintained a bath of unripened viscose sirup. 
The sirup may be continuously delivered into 
the bath from a Suitable Source of Supply, 

. . through a pipe 2, at a rate corresponding to 
40 the rate of removal of sirup from the bath. 

Rotating partially submerged in the bath of 
sirup is a steam-heated drum 3, which continu 
ously picks up a film of sirup and carries it 

-- out of the bath. As shown in Figure 3, the 
ends of the drum have trunnions 4, in which are 
fitted glands 5. Through one of these glands 
a steam-Supply pipe 6 passes upwardly into the 
hollow of the drum. Through the other of these 

... glands, a steam outlet pipe 7 enters into the 
hollow of the drum, this latter pipe preferably 
terminating as a T having an upwardly ex 
tending portion 8 to carry out the steam, and 
a downwardly extending portion 9 to carry out 

... the condensate. Uniformity of the film of sirup 

to 

15 

clinging to the periphery of the drum may be 
ensured by a roll 10 arranged somewhat above 
the surface of the bath and rotating in contact 
with the film in a direction opposite to the ro 
tational direction of the drum. The roll 10 is 
preferably adjustable to vary the clearance be 
tween it and the drum, and thus to determine 
the thickness of the film remaining on the drum. 
The film of sirup is carried by the drum pe 
riphery for a while, but immediately before the 

i line of dipping into the bath it is scraped from 
the drum periphery by a doctor blade 11, which 
also serves to direct the ripened sirup into a 
second vat 12. The bath of hot, ripened sirup 
thus formed in the bath 12 is cooled by en 
ploying instrumentalities similar to those used 
in heating the unripened sirup delivered into 
the vat 1. That is to say, I use a drum 13, 
a distributing roll 14, and a doctor blade 15, 
but the periphery of the drum 13 is cooled, 
rather than being heated. The cooling drum 13, 

1,938,722 
as shown in Figure 4, may be of a construc 
tion similar to the heating di'un 3. When a 
liquid cooling medium such as chilled brine is 
circuiated through the cooling druim, it is pref 
erable that the brine be fed downwardly into 
the drum holioW from a supply pipe 16, and 
that a discharge pipe 17 project upwardly into 
the drunn hollow, as in such case the warmest 
brine tends to rise to the top of the pool of 
orine maintained in the drum and fioW into the 
discharge pipe. The cooled sirup renoved fron 
the drum 13 may be directed by the doctor blade 
5 into a tank 18, from which it may be with 
drawn for use as desired. 
The apparatus shown in Figure 2 is similar 

to that shown in Figure 1, except that the vats 
have been dispensed with and in their stead I 
have made provision to maintain banks of sirup 
in contact With the drums. To this end, I have 
arranged a heating drum 19 at a level above 
that of a cooling drum 20, each of said drums 
l'otating in contact with the lower edge of an 
inclined platforin or shelf 21 having end-pieces 
(not shown) and Which serves to form, with 
One Side of the drum, a reservoir for holding 
a bank of Sirup. As the heated drum rotates, 
it picks up a film of Sirup from the bank con 
gtantly iaintained on the upper platform, and 
Carries it to the other side, where it is removed 
by a doctor blade 22 onto the lower platform. 
Such all apparatuS has the advantage that con 
Siderable peripiery Surface of the drum is ex 
posed for the action of cleaning means, such 
as brushes 23, between the doctor blade and 
the Station for Supplying the viscose sirup. 
While tile temperature of the periphery of the 

heating diurn may be varied from, say, 50° 
to 120° C., inevertheless, even taking into con 
Sideration the Wide variabilities possible in the 
nature of unripened viscose sirups, the operat 
iing tenperature range need not fall outside of 
between 60° to 100° C. The particular tempera 
ture employed depends, among other factors, 
upoil the alkali content of the sirup when it is 
prepared. The usual sirup contains 7% cellulose 
and 62% caustic Soda, but for some purposes 
One might prefer a sirup - containing the same 
amount of cellulose, but a materially lower 
amount of alkali, Say, 3% to 3%% caustic soda. 
Sirups of Such reduced caustic soda content are 
ripened very quickly at temperatures not above 
70° to 75° C. If desired, the sirup may be 
Warmed Somewhat, or partially ripened, before 
it is brought into contact with the heating drum, 
but when using a sirup which is thin or of low 
viscosity, it may be of advantage to increase its 
viscosity by cooling it somewhat, in order to 
enhance its - adhesiveness to and distribution 
over the heating drum. The heating treatment 
of the Sirup may be carried out in an atmos 
phere of Sufficient humidity to avoid much 
evaporation of water therefrom, as evaporation 
of considerable Water is conducive to gelling. 
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The use of a humid atmosphere may be es 
pecially desirable if the heat treatment is car 
ried out at temperatures above 90° C., at which 
here would be considerable tendency for the 
evaporation of Water from a film of sirup unless 
Such evaporation were inhibited by a suitably 
humid atmosphere. The heat-ripened sirup 
may be kept hot for a while, although, as al 
ready indicated, it is usually desirable to effect 
its cooling promptly to temperatures downwards 
of 20 C., unless the ripened sirup is to serve 
immediately for the manufacture of artificial 
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Silk filaments or the like. In fact, it may be 
desirable to cool the heat-ripened sirup to as 
low as 10° C., at which temperature it may be 
preserved for days without appreciable change, 
whereas a batch of ripened sirup at 22° C. must 
be spun within about five to six hours, in order 
to avoid non-uniformity of the artificial silk 
Spun therefrom, by reason of the fact that the 
last portions of the batch are liable to undergo 
Spontaneous variation from the first portions of 
the same batch. When the sirup is of unusually 
high viscosity, so that it may be spun only with 
difficulty at temperatures downwards of 20° C. 
it is advantageous to Spin the heat-ripened sirup 
in a hot condition immediately as it is pro 
duced, as the hot Sirup is of low viscosity and 
So lends itself to good spinning. The normal 
Sirups, however, even when at temperatures as 
low as 10° C., not only Spin Satisfactorily, but 
generally yield a better quality of silk at low 
temperatures, because regeneration of cellulose 
is accompanied by less violent liberation of 
hydrogen Sulphide, which at high temperatures 
tends to occlude to the nascent silk filaments 
and to break them. If desired, however, the 
heat-ripened sirup may initially be chilled to 
the desired temperature whereat it may be kept 
Stable, and the cold sirup then heated to the 
desired temperature and viscosity immediately 
before spinning. 
The embodiment of my invention hereinbefore 

described may further be varied while still fall 
ing within the ambit of the invention. For in 
stance, rather than carrying out a one-stage 
heating of the Sirup, the heating step may be 
performed in stages by using a series of two or 
more heating drums, the temperature imparted 
to each drum in the Series being different from 

3. 
and controlled independently of the tempera 
tures of the other drums. 

claim: 
1. A process which comprises progressively 

depositing an unripened viscOSe Sirup as a film 
On a heated Surface under atmospheric pressure; 
and progressively removing the heated film of 
Sirup from Such heated surface in a ripened but 
ungelled condition. 

2. A process which comprises progressively 
depositing an unripened viscose sirup as a film 
on a heated surface under atmospheric pres 
Sure, progressively removing the heated film of 
Sirup from Such heated Surface in a ripened but 
ungelled condition; progressively depositing the 
hot, ripened but ungelled sirup on a cooled sur 
face; and progressively removing the cooled film 
of ungelled Sirup from Such cooled surface. 

3. A process which comprises depositing an 
unripened visCOSe Sirup as a film On a heated 
surface under atmospheric pressure and envel 
oped in a humidified atmosphere serving to in 
hibit the evaporation of water from said sirup; 
and removing the heated film of sirup from 
Such heated Surface in a ripened but ungelled 
and Substantially unconcentrated condition. 

4. A process which comprises progressively de 
positing an unripened viscose sirup as a film 
under atmospheric pressure on a Surface heated 
to a temperature of about 50 to 120° C.; prog 
ressively removing the heated film of sirup from 
Such heated Surface in a ripened but ungelled 
condition; progressively depositing the hot, 
ripened but ungelled sirup on a surface cooled 
to a temperature downwards of 20° C.; and 
progressively removing the cooled film of un 
gelled Sirup from Such cooled surface. 
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