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4. Ciains. (Cl. 68-5) 

The present invention relates to an apparatus for con 
tinuously acetylating cellulose fibers, particularly in gas 
eous phase, such as cotton fiber, viscose rayon, or cop 
per-ammonium rayon or the like. 

In usual fiber acetylating apparatus, acetalizing appa 
ratus, etc., the reaction between the tows, filaments, 
staples, yarn or fabrics of natural or artificial fibers and 
the reaction vapour of organic gas, such as acetic anhy 
dride, acetic acid, etc. is performed in a hermetically 
sealed chamber. Accordingly, there has been a serious 
disadvantage in that said reaction could not be effected 
continuously. 
The elimination of the above mentioned disadvantage 

has been made by introducing an apparatus, wherein a 
gas-seal means is provided in an inlet and outlet portions 
for fibers respectively. Across said means, inert gas is 
forced in which does not participate in the reaction, there 
by preventing reaction gas from dispersing outwardly. In 
such an apparatus, the dispersion of the reaction gas fill 
ing the reaction apparatus is prevented by thus formed gas 
seal. 
An acetylating apparatus for cellulose fibers has been 

introduced according to the present invention, for a con 
tinuous mass-production of acetate fibers of uniform 
quality obtained by acetylation from cellulose fibers by 
using organic gases, in a safety operation and with low 
consumption of chemicals, characterized in that an upper 
and a lower endless belt each equipped with stays over 
all the outer peripheral surface are respectively united to 
gether outside the apparatus and so positioned as to pass 
through a reaction vessel proper, said reaction vessel 
proper comprising a reaction zone, which consists of a 
fiber inlet, a fiber outlet, a pair of dehumidifying means, 
a Zone for preventing leakage of reaction gas, a gas reser 
voir, a zone for preventing the dilution of reaction gas 
and a uniting portion as well as a reaction chamber, 
whereby dehumidified air or dehumidified inert gas is fed 
in said dehumidifying means, and acetic anhydride vapour 
or acetic acid is fed in said reaction zone to effect acetyla 
tion on cellulose fibers and discharge waste gas out of said 
gas reservoir. 
According to this invention, said cellulose fiber is intro 

duced between the two endless belts provided above and 
below the apparatus, said two sets of endless belts travel 
ing in the reaction zone with said cellulose fiber held be 
tween the two sets of endless belts, through the inlet to 
the acetylating apparatus, by revolving said endless belts. 
Dehumidified air or dehumidified inert gas, such as nitro 
gen gas, etc. is introduced through the inlet at an ade 
quate velocity for preventing the reactional gas from dis 
persing into circulating atmospheric air, and then acetyla 
tion is effected in the reaction zone with mixed vapour 
of acetic anhydride, acetic acid, etc. Further, in order to 
remove the heat generated in the reaction, said fibers held 
between the endless belts are subjected to a strong blow 
ing-off operation by reaction gas, during acetylation. 
Thus, the fiber having been converted into cellulose ace 
tate from the acetylating reaction is led out of the appara 
tus through the outlet portion constructed entirely simi 
larly as the inlet. The dilution of the vapour concentra 
tions of acetic anhydride, acetic acid, etc. due to the intro 
duction of atmospheric air into the reaction zone, and the 
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lowering of reaction velocity as well as the danger of ex 
plosion are avoided. Further, the apparatus proper is ar 
ranged to be enclosed by compulsorily circulating hot 
blast in order to prevent the gases such as acetic anhy 
dride, acetic acid, etc. from condensing due to cooling 
from outside of the apparatus proper. 

Further, according to the present invention, said two 
sets of upper and lower belts ordinarily formed of metal 
gauzes or screening are provided with stays around the 
outer periphery, which act as buffers to the gas flow 
through said inlet and outlet portions. Moreover, as said 
upper and lower endless belts are respectively united to 
gether outside the reaction apparatus, the operation and 
upkeep of the apparatus are advantageously performed 
and the reaction gas is fed in the reaction chamber. Then, 
said acetylation of fiber is advantageously accelerated and 
simultaneously the reaction heat is removed, since the 
cellulose fiber held between said upper and lower endless 
belts is vigorously blown through from below to above and 
from above to below. 

Further, according to this invention, as the reaction gas 
flows into the gas reservoir at a velocity below 0.5 m/sec. 
through the gas dilution preventing zone, independently 
of the size, shape, etc. of the apparatus, no other gas can 
flow into the uniting zone as well as into the reaction 
chamber after reverse flow through said gas dilution pre 
venting zone. Accordingly, as the concentration of gas in 
the reaction chamber and uniting zone can be held at 
100%, the apparatus of this invention is safe and economi 
cally advantageous. 

According to the present invention, it is obvious from 
the foregoing description, that as dehumidified air or de 
humidified inert gas, such as nitrogen gas, etc. is rendered 
to flow into the gas reservoir at the velocity below 0.5 
m./sec. through the reaction gas leakage preventing Zone, 
thus the reaction gas can perfectly be prevented from leak 
ing out of the apparatus, after reversely flowing through 
said gas leakage preventing zone. Accordingly, it is re 
markably advantageous with respect to the operational 
atmosphere and to the consumption of chemicals. 

Furthermore, according to the present invention, said 
dehumidified air or dehumidified inert gas, for instance, 
nitrogen gas, etc. flows out of the apparatus at the Volocity 
below 0.5 m./sec. through the moisture preventing zone 
hence, no atmospheric air containing moisture can leak 
into the gas reservoir thus, the loss of chemicals can be 
prevented and the acetylating reaction can advantageous 
ly be effected with safety. 

In the following, the present invention is described in 
further detail with respect to one embodiment of this 
invention by reference to the accompanying drawings, of 
which 

FIG.1 is a sectional plan schematically showing a cross 
section of the apparatus of the invention; 

FIG. 2 is a sectional side view of the apparatus cut 
along the II-II line of FIG. 1; and 

FIG. 3 is a sectional side view thereof cut along the 
II-line of FIG. 1. 

Referring to the drawings, 1 is a lower endless belt; 2 is 
an upper endless belt; those belts are ordinarily com 
posed of metal gauzes, ec. All over the outer peripheral 
surfaces of respective belts, stays 3 as shown in FIGS. 2 
and 3 are arranged equidistantly, said upper endless belt 2 
and said lower endless belt form respectively an endless 
conveyor belt, in that the upper belt 2 is passed over four 
guide pulleys 21 and the lower belt 1 is similarly passed 
over four guide pulleys 22. Thus, said endless belt re 
volves by a driving force from a suitable driving source 
not-illustrated, and cellulose fibers, such as cotton, vis 
cose rayon or copper ammonium rayon, etc. are conveyed 
as held between said two endless belts from the left to 
right in the direction of the arrow in FIG. 1. In this case, 
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said cellulose fibers is fed continuously on the left side 
of the lower endless belt, which is then held between the 
upper endless belt 2 and finally discharged again out of 
the lower endless belt 1, through inlet 4, reaction Zone 
1 and outlet 4''. In the said condition, cellulose fibers is 
submitted to acetylation in reaction zone 11, said fibers 
being either staple and long fibers in the form of tows, 
thread or fabric, 
As illustrated in FIG. 1, the reaction vessel 20 com 

prises an inlet 4 and an outlet 4'', moisture preventing 
zones 5, 5’, gas-leakage-preventing zones 6, 6', gas reser 
voirs 7, 7', gas-dilution-preventing zones 8, 8' and a re 
action zone 11, whereby the said dehumidifying zones 
5, 5’, gas-leakage-preventing zones 6, 6' and the gas-dilu 
tion preventing zones 8, 8' are divided by baffle plates 61 
encircling the upper and lower endless belts 1 and 2 re 
spectively. In respective connecting zones for the mois 
ture preventing zones 5, 5' and the gas leakage preven 
tion zones 6, 6' inlets 9, 9' are provided for dehumidified 
air or dehumidified inert gas, for instance, nitrogen gas, 
etc., through which said dehumidified air or inert gas is 
introduced by an appropriate means from outside via feed 
pipes 23, 23. Gas reservoirs 7, 7 are connected with 
the discharge pipes 10, 10' for excess gas, said gas being 
withdrawn by an unillustrated fan having an exhaust pres 
sure enough to enable said gas to pass through the re 
covering step. The reaction zone 11 comprises an outer 
chamber 15 and a reaction chamber 24 disposed inward 
ly of chamber 15. The reaction zone 11 is completely 
enclosed, except for the inlet 12 and outlet 12, through 
which the upper and lower endless belts 1 and 2, respec 
tively, are transmitted to said reaction zone 11. The num 
ber of sealed reaction chambers 24 is only two in this 
particular embodiment. In the actual operation, how 
ever, one or more can be used, and said number can 
suitably be chosen. In this case, the inlet and outlet 12, 
12' are passages respectively for the upper and lower end 
less belts 1, 2. 

In the reaction chamber 24, the reaction vapour of ace 
tic anhydride or acetic acid, which is generated at any 
suitable location (unillustrated) is fed respectively 
through feed pipe 13. Large clearances 25, 25 are 
formed between the gas-dilution-preventing zones 8, 8' 
and the inlet 12 as well as outlet 12, said clearances 25, 
25' being in communication through a by-pass pipe (not 
illustrated). In the illustrated embodiment, instead of 
the bypass pipe, a space designated as an outer chamber 
15 is provided inside the apparatus body 20, which cham 
ber provides communication between the clearances 25, 
25. Moreover, baffle plates 26 are provided in said reac 
tion chamber 24, with a similar purpose as baffle plates 16 
in the gas-dilution-preventing zone. 
The reaction gas thus introduced in the reaction cham 

ber 24 through feed pipe 3 is forced up or down through 
the cellulose fibers tightly held between the upper and low 
er endless belts 1 and 2 by means of fan 14 as shown in 
FIG. 3, to accelerate the acetylation of said fiber and 
simultaneously remove the reaction heat. In this case, 
in reaction chamber 24, respective and independent fans 
14 are provided for flowing alternately from above and 
below said reaction chamber. 
The reaction chamber 24 is filled with reaction gas 

which flows finally out of the reaction chamber through 
the inlet 12 and outlet 12' and fills also uniting zone 15, 
and further passes through the gas-dilution-preventing 
Zones 8, 8' and flows into the gas reservoirs 7, 7. On the 
other hand, the dehumidified air or inert gas fed through 
inlets, 9, 9 provided in the moisture preventing zones 5, 
5'' is discharged in about a half quantity thereof from inlet 
4 out of the apparatus through the moisture preventing 
Zone and the other half quantity thereof flows into the gas 
reservoir 7, 7 like said reaction gas through the gas-leak 
age-preventing zones 6, 6'. 

In the gas circulating system, it has become evident that 
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4. 
an overall equilibrium of the circulated gas can be ob 
tained, independent of the size and shape of the apparatus. 
The reaction gas is caused to pass through the reaction 

gas-dilution-preventing zones 8, 8' at a velocity below 
0.5 m./sec. and flow into the gas reservoirs 7, 7', thereby 
preventing other gases from flowing into the uniting zone 
15 and the reaction chamber 24, while dehumidified air 
or dehumidified inert gas is caused to flow into the gas 
reservoirs 7, 7 at a velocity below 0.5 m./sec. through the 
moisture preventing zones 5, 5' and inlet 4 and flow out 
of the apparatus, thereby preventing gas reservoirs 7, 7' 
from moisture-bearing atmosphere leaking into said 
reservoirs. 

Thus, it is possible to keep the concentration of reac 
tion gas in the reaction zone 11 at 100%. Accordingly, 
is it safe and economically advantageous since the con 
Sumption of chemicals, and simultaneously the diminu 
tion of chemicals can be most effectively prevented. Such 
important advantages as described above can be accom 
plished. 

Furthermore, according to the present invention, as 
a violent circulation of gas occurs as described before in 
the reaction chamber 24, the gas stream is directed often 
from the inlet 12 to outlet 2' of said chamber, or some 
times an impactive stream occurs in the direction from 
outlet 12' to inlet 12. Said impactive stream is absorbed 
by the uniting Zone 15 having substantially no resistance 
to a gas stream, with the result that because of being 
short-circuited among inlet 12, reaction zone 11, outlet 
12' and uniting Zone 15, said impact stream does not force 
through baffle plates 6 and stays 3, and further does not 
run out through gas reservoirs 7, 7 and gas-leakage-pre 
venting Zones 6, 6' and moisture preventing zones 5, 5. 
On the other hand, in the reaction apparatus proper 20 

as shown in FIGS. 2 and 3, hot blast held at a higher 
temperature than the due point of reaction vapour is fed 
through fan 18 to circulate therein and simultaneously 
the apparatus is perfectly covered with a blast chamber 
17 for forced circulation around the periphery and, more 
over, said blast chamber 17 is perfectly wrapped with in 
Sulating material 9 to reduce its heat loss, in order to 
avoid the condensation of vapour of acetic anhydride and 
acetic acid by cooling on the wall of the apparatus proper. 
While I have shown and described the preferred em 

bodiment of my invention, I wish it to be understood that 
I do not confine myself to the precise details of construc 
tion herein set forth by way of illustration, as it is appar 
ent that many changes and variations may be made there 
in by those skilled in the art without departing from the 
Spirit of the invention or exceeding the scope of the ap 
pended claims. 
What I claim is: 
1. Apparatus for acetylating cellulose fibers in gaseous 

phase comprising a first wire screen endless belt and a 
Second wire Screen endless belt spaced below and adjacent 
said first endless belt, each endless belt being provided 
With a plurality of stays on the outer surface thereof, the 
upper belt stays being arranged alternately with the lower 
belt stays, said endless belts being adapted to carry cel 
lulose fibers, means forming a reaction vessel having an 
inlet and an outlet through which the endless belts paSS, 
said reaction vessel having a moisture preventing zone 
and a reaction chamber, dehumidified gas supply means 
operatively connected to said moisture preventing zone, 
acetic vapor supply means operatively connected to said 
reaction chamber whereby dehumidified gas supplied to 
said moisture preventing Zone provides a seal preventing 
moisture laden atmospheric air from entering the reaction 
vessel and acetic vapor supplied to said reaction chamber 
effects acetylation of cellulose fibers held between the 
endless belts passing through the reaction vessel. 

2. Apparatus for acetylating cellulose fibers in accord 
ance with claim 1 wherein fans are mounted in the re 
action chamber above and below the endless belts for 
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forcing the acetic vapor through the cellulose fibers to by a hot blast chamber to prevent condensation of the 
accelerate the acetylation of the fibers and to remove the acetic vapor. 
reaction heat therefrom. 

3. Apparatus for acetylating cellulose fibers in accord- References Cited in the file of this patent 
ance with claim 1 wherein axially spaced baffle plates UNITED STATES PATENTS 
are mounted within the reaction vessel adjacent the end 
less belts whereby the baffle plates and stays prevent the E. MEle III. I 
escape of acetic vapor from the reaction vessel. 859.440 SN - ww.ad - rs misma at and v w w is s 22. 1908 

4. Apparatus for acetylating cellulose fibers in accord- 2.73 6,632 Blau - - - - - - a -a - - - - - - - FE. 2s. 1956 
ance with claim wherein the reaction vessel is enclosed 0. 


