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The present invention relates to the produc 
tion of nitrocellulose derivatives, and particu 
larly the nitrated derivatives in a uniform and 
physically more or less invariable state, and to 
an improved method for converting the deriva 
tives into such state. 

It is the general object of the invention to 
provide combustible or explosive derivatives of 
cellulose in a solvent-free and gelatinized or 
transparent state. More specifically, it is an ob 
ject of the invention to prepare gelatinized nitro 
Cellulose by acting on fibrous nitrocellulose with 
out the aid of solvents or plasticizers. 

It is also an object of the invention to provide 
a simple, and safe method of converting inflame 
mable or explosive derivatives of cellulose which 
are in a more or less fibrous condition into the 
transparent gelatinized condition. 

It is a further object of the invention to pro 
vide a method for the conversion of various 
forms of nitrocellulose in the fibrous condition 
into the more or less transparent gelatinized 
condition which is simple and inexpensive and 
can be carried out completely without the aid 
of solvents or plasticizers. My invention is of particular advantage in 
Connection with the manufacture of various 
forms of nitrocellulose, which represents one of 
the most explosive or inflammable derivatives of 
Cellulose, and I shall accordingly describe my 
invention in gleater detail in connection with 
the Working up of the nitrated derivatives of 
cellulose, but it will be understood that my in 
vention is not restricted to these particular de 
rivatives but may be employed with advantage 
in the working up of other inflammable or ex 
plosive derivatives of cellulose having a melting 
point considerably below the temperature at 
which it becomes ignited or explodes. 
As is well known, the product obtained by the 

nitration of cotton or other cellulosic material, whether it be the more highly nitrated product 
employed in the manufacture of explosives or 
the lower nitration product employed for the 
manufacture of pyroxylin, celluloid, etc., is 
more or less fibrous in nature and retains to a 
considerable extent the color of the original cel 
lulosic material. Heretofore, it has been the general practice in the preparation of gelatinized 
nitrocellulose to use Solvents or mixtures of so 
vents for penetrating and dissolving the nitrated 
cellulose and convert the same into a more or 
less transparent colloidal solution. From the 
solution so obtained, the nitrocellulose is recov 
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the solutions. Gelatinized nitrocellulose prod 
ucts have also been obtained by the use of spe 
cial plasticizers by kneading the nitrated cellu 
lose With the plasticizing agents and with a sol 
vent or a mixture of solvents. The solvents are. 
more or less difficultly volatile or are stubbornly 
retained by the cellulosic mass, so that varying 
amounts of solvents are incorporated in the 
nitroCellulose sheet or film and in the powder or 
other products made therefrom. The plasti 
cizers are usually non-volatile or only difficultly 
volatile and consequently remain altogether or 
in large part, in the gelatinized nitrocellulose 
product. A large part of the solvent is driven 
off on Working up the material on heated rolls 
and Some is expelled during an "aging' process 
which lasts for va. g periods of time, but the 
product still retains a considerable amount of 
Solvents. This retained solvent is highly objec 
tionable not only because it represents waste but 
because, varying as it does in amount, the true 
cellulose content of a mass of the product can 
not be exactly determined; while when plasti 
cizers are employed, the nitrocellulose content 
is necessarily reduced. These factors combine 
not only to reduce the ballistic qualities of the 
guncotton, but also make the ballistic effect 
variable. In the case of the lower nitrated 
forms, the slow evaporation of the solvent and/or 
plasticizer frequently results in distortion of 
sheets or films made of the product, and in 
Shrinkage. 
According to the present invention, the fibrous 

Cellulose derivatives are converted into the 
transparent, gelatinized form by heat, prefer 
ably with the aid of pressure. This conversion 
is accomplished by me without the aid of sol 
vents or plasticizers. In this way, not only is 
the process made more economical by reason of 
the saving in solvent and plasticizer and in the 
reduced time for the conversion, but I obtain a product which is composed entirely of the cellu 
lose derivative and hence a product which is 
always uniform in quality and composition, is 
free form shrinkage and has a maximum and 
at the same time uniform ballistic effect. As a guncotton prepared in accordance with the pres 
ent invention can consist wholly of nitrated cel 
lulose, being free from Solvent, plasticizer, or 
other. additions, cartridges and the like manu 
factured therefrom have a much higher initial 
velocity on firing than those made with known 
forms of guncotton and having a powder cham 
ber of the same capacity. Moreoyer, as the 

ered in the gelatinized form by evaporation of 55 product of the present invention need contain 
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no additions which are retained in varying 
amounts in the final material, by reason of slight 
and unavoidable changes in the conditions of 
manufacture at different times and in the com 
positions of the solvents and plasticizers, the 
ballistic effect of a given mass of the guncotton 
will always be the sane, a SSunning that the 
nitration has been conducted under uniforn 
conditions. 

In carrying out the present invention, pure 
fibrous nitrated cellulose is heated to a tempera 
ture of about 120-150° C., preferably under pres 
sure. I have found that when subjected to this 
temperature the fibrous nitrocellulose can be 
converted into a uniform, transparent, gelat 
inized mass. I have found further that, con 
trary to expectations, heating of the inflam 
nable or explosive material to these tempera 
tures can be conducted with complete safety, 
and so rapidly, that the time heretofore em 
ployed for obtaining a sinillar conversion is very 
greatly reduced. In the preferred manner of 
carrying out the invention, the nitrated cellu 
lose, after being thoroughly washed to remove 
free acids and other impurities, is Suspended 
in Water and the Suspension is then employed 
to produce a fibrous sheet of more or less uni 
form thickness, in a manner well understood in 
the paper making art, as by means of a Four 
drinier machine. After pressing out excess water, 
the still moist sheet is fed between a pair or 
battery of heated rollers and thereby subjected 
simultaneously to heat and pressure. I have 
found a satisfactory working temperature to be 
about 140° C., but any temperature, not however, 
considerably above 150° C., may be employed 
at which the cellulosic material begins to soften 
and under the combined influence of the heat 
and pressure, coalesces into a coherent, trans 
parent film. The material, however, does not 
become liquid, and in the softened, plastic condi 
tion, is quickly converted from the fibrous to the 
gelatinous condition by the pressure rolliers. 
The following examples Will serve to illustrate 

more in detail, several satisfactory procedures 
for carrying out the invention: 

Eacample 1 
An aqueous Suspension of fibrous nitrocellu 

lose is first converted into a fibrous sheet on a 
paper machine and, preferably after being 
pressed to remove excess water, is passed in the 
still moist condition beneath heated rollers ca 
pable of applying considerable pressure to the 
sheet. For a sheet of 4 inch thickness, a pres 
Sure of 3,000 lbs. per square inch has been found 
by me to give excellent results at a temperature 
of about 140° C. Higher pressures may, how 
ever, be employed in conjunction with lower 
temperatures. Due to the combined action of 
the heat and pressure, the fibrous nitrated cot 
ton is softened sufficiently to lose its fibrous 
character, the whole mass congealing into a uni 

2,260,348 
is quickly evaporated under the rollers, whereby 
the atmosphere about the apparatus is main 
tained in a highly humid condition. 

In place of steam, preferably saturated, as the 
heating medium, a heated brine such as a mag 
nesium chloride solution, may be employed. 
Under the conditions of temperature, pressure 

and sheet thickness above indicated, the feed of 
... the fibrous sheet to the rollers may be about 1. () 
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form transparent sheet which, after cooling, can 
be used in the same way as known guncotton and pyroxylin. 
The rollers are preferably steam heated, as in 

this way a very exact control of the temperature 
can b - maintained. I prefer to employ steam 
as the heating, medium in contrast to electrical 
heating means because the latter present the 
danger of short circuits with resultant local 
overheating, and of static electricity. The use 
of the fibrous sheets in the moist condition adds 
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foot per second. The rate of feed will, in gen 
eral, be determined by the speed with which the 
sheet is softened by the rollers and the softened 
sheet converted into the transparent, gelatinous 
condition under the influence of the pressure, 
and can be readily determined by simple experi 
ment for any selected set of conditions. The 
gelatinized sheet discharged by the machine is 
quite as transparent and uniform as those here 
tofore obtained with the aid of solvents and/or 
plasticizers, but differs from the latter in hav 
ing been produced by partial fusion with the aid 
of heat, and in being free from solvents and/or 
plasticizers and especially from variable quan 
tities of such additions. The sheet can be em 
ployed in exactly the same way as sheets pro 
duced by prior processes. It will be found, how 
ever, that aside from exhibiting no shrinkage on 
storage, the sheets will yield powders for 
Ordnance purposes which have uniform ballistic 
properties and for a given volume will possess 
more explosive force and thus give a higher ini 
tial velocity and greater distance to a projectile 
than known nitrocellulose powders. 

Eacample 2 
A Washed and stabilized nitrocellulose is first 

dried in the usual manner and is then subjected 
to heat in a thin layer in a suitable container 
Or on a Suitably heated support. At about 140 
C., the nitrocellulose begins to become plastic, 
and the material is then pressed by means of 
heated rollers which are adjusted so as to pro 
duce the desired form and thickness of sheet. The final product is completely transparent and 
shows no fibrous structure. 

Eacample 3 
Dried fibrous nitrocellulose is heated in bulk 

to a temperature of 120-150° C., and during the 
heating a stabilizing substance such as diphenyl 
amine or dephlegmatizing substance such as di 
ethyl diphenyl urea is added in suitable 
amounts, the proportions heretofore employed 
being satisfactory, for example in a proportion 
of one part of the stabilizing or dephlegmatizing 
Substance to 100 parts of the nitrocellulose. The 
treatment between heated rollers is then carried 
on to the point at which the fibrous structure 
of the material has disappeared. The gelati 
nized sheet is drawn off and is folded in any suit 
able manner, or it may first be allowed to cool 
and then rolled upon a suitable beam or roller. 
Any other known stabilizing or dephlegmatiz 

ing substance may be employed in place of those 
mentioned above. Thus, any known sub 
stance, which will absorb the nitrogen dioxide 
which mav be split off from the nitrocellulose 
may be utilized as a stabilizing agent. 
As already indicated other inflammahle or ex 

plosive derivatives of cellulose may likewise be 
Subjected to heat and pressure to convert them 
from the fibrous into the transparent, non-fibrous 
condition. The temperature to be employed in 
any case, will depend, of course, upon the thick an element of safety because the water content 75 ness of the sheet and the nature of the derivative, 
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and in any case the conditions should be such 
that the derivative is brought just to the soften 
ing point and pressure then applied to effect 
fusion of the fibers into a transparent, non-fi 
brous maSS. 

Various changes in the conditions of the treat 
ment from those above specified will occur to 
those skilled in the art without departing from 
the principles of the invention. Thus, the fibrous 
sheet may be preheated before being fed to the 
rollers, the pressure being thus applied after the 
heating; or the sheet may be heated only while 
being subjected to pressure. Also, while I prefer 
to employ moist sheets, the heated rollers effec 
tively drying the sheets in a very short time, the 
sheets may be dried before the heating to fusion 
Or before being fed to the rollers. 
I claim: 
1. In a process for the conversion of nitrocellu 

lose from the fibrous into the non-fibrous gelati 
nous condition, the step which comprises heating 
such a fibrous nitrocellulose in the solid condi 
tion and in the absence of a Solvent and of a 
plasticizer to the SOftening point until its fibrous 
character has been at least partially destroyed. 

2. A process for the conversion of nitrocellu 
lose from the fibrous to the non-fibrous gelati 
nous condition, comprising heating such fibrous 
nitrocellulose in the Solid condition and in the 
absence of a solvent and of a plasticizer to the 
softening point and subjecting the softened ma 
terial to pressure until the fibrous character of 
the material has been destroyed. 

3. A process for the manufacture of gelatinized 
nitrocellulose which comprises heating nitrocel 
lulose in the solid fibrous condition and in the 
absence of a solvent and of a plasticizer to a tem 
perature of about 120-150° C. until the material 
has become softened, subjecting the material to 
pressure between heated rollers until the fibrous 
structure of the material has been destroyed, and 
then cooling the transparent sheet SO obtained. 

4. A process for the manufacture of gelatinized 
nitrocellulose which comprises suspending Solid, 
fibrous nitrocellulose in water, forming a sheet of 
the suspended fibers, heating the sheet in the ab 
sence of a solvent and of a plasticizer to approxi 
mately the softening point, and Subjecting the 
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softened sheet to pressure until a transparent 
gelatinized sheet is obtained. 

5. A process for the manufacture of gelatinized 
nitrocellulose which comprises suspending solid, 
fibrous nitrocellulose in water, forming a sheet of 
the suspended fibers, heating the sheet in the ab 
sence of a Solvent and of a plasticizer to a tem 
perature of about 140 C., and subjecting the 
Softened sheet to pressure until a transparent 
gelatinized sheet is obtained. 

6. A process for the manufacture of gelatinized 
nitrocellulose which comprises suspending solid, 
fibrous nitrocellulose in Water, forming a sheet 
of the suspended fibers, conducting the moist 
sheet in the absence of a solvent and of a plasti 
cizer between heated rollers capable of raising the 
temperature of the sheet sufficiently to cause said 
sheet to soften, and subjecting the sheet to pres 
sure until the fibrous structure has been de 
stroyed and a gelatinous sheet is obtained. 

7. A method for the preparation of gelatinized 
nitrocellulose which comprises adding a stabiliz 
ing agent to water-wet nitrocellulose fibers, dry 
ing the stabilized nitrocellulose, forming a thin 
layer of the said nitrocellulose upon a Support, 
heating the fibrous material, devoid of solvent 
and plasticizer, to about 140° C. until the nitro 
cellulose becomes softened or plastic, and then 
passing the softened product over heated pres 
sure rollers whereby the product loses its fibrous 
structure and becomes transparent. 

8. A method for the preparation of gelatinized 
nitrocellulose which comprises treating nitro 
cellulose with a stabilizing agent, passing the sta 
bilized nitrocellulose through a paper machine to 
form nitrocellulose sheets, passing the said 
sheets, devoid of solvent and plasticizer, over 
rollers heated to a temperature of between 120 
and 150° C. until the sheets are gelatinized to a 
fiberless transparent mass, and thereafter cool 
ing the product. 

9. A nitrocellulose which has been converted into the transparent, gelatinous condition by 
heat and pressure in accordance with the process 
of claim 2, said nitrocellulose being devoid of all 
traces of solvent and plasticizing material. 

JOSEPH. K. H. SEBERICH, 

  


