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our process into effect. 
tional view of the rotating stirrer-shaft of the 

UNITED STATES PATENT OFFICE. 
GEORGE W. GENTIEU AND ROBERT S. WADDELL OF PEORLA, ILLINOIs. 

PROCESS OF MAKING SMOKELEss Powder. 
No. 806, is1. 

To all whom it may concern: . . ." . 
Beit known that we, GEORGE W.GENTIEU 

and ROBERT S. WADDELL, citizens of the 
United States, residing at Peoria,in the county 
of Peoria and State of Illinois, have invented: certain new and useful Improvementsin Proc 
esses of Making Smokeless Powder; and we 
do hereby declare the following to be a fill, 
clear, and exact description of the invention, 
such as will enable others skilled if the art to 
which it appertains to make and use the same. 
Our invention consists in the novel features 

hereinafter described, reference being had to 
the accompanying drawings, which illustrate 
one form of apparatus for carrying our proc 
ess into effect, and our invention is fully dis 
closed in the following description and claims. 

Referring to the said drawings, Figure 1. 
represents an elevation of an improved appar 
ratus which we prefer to employ in carrying 

Fig. 2 is a detail sec 

apparatus, illustrating the means for intro 
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ducing compressed air and solvent through 
the stirging-arms. Fig. 3 is a transverse sec 
tional view on line 33 of Fig. 2. 
Our present invention relates to the manu 

facture of smokeless gunpowder for use in 
shotguns and rifles, "although we do not con 
fine ourselves strictly to powder for such use; 
and it consistsin an improved process for pro 
ducing an explosive from nitrocellulose. 
One of the chief defects in smokeless pow 

ders made from nitrated cellulose is the ihsta 
bility of the powder, caused by the process of 
manufacture, and another difficult problem 
in its manufacture is the removal of the ex 
cess of solvent without the use of excessive 
heat. Our process enables us to overcome 
both of these difficulties and results in a pow 
der that does not deteriorate with age and is 
practically unaffected by changes of atmos 
pheric conditions. These beneficial results 
are accomplished by our. process and proceed 
in part from the use of compressed air in the 
steps of the process, as hereinafter described, 
for granulating the nitrocellulose and apply 
ing the solvent thereto and also from the use 
of a lower degree of heat in our process than 

specification of Letters Patent. 
Application filed August 141906. Serial No; 374,194, 

during manufacture. . . . In carrying our improved process 
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that usually employed, thus preventing the 
deterioration of the nitrocellulose which 
usually results from the use of excessive heat 

into ef 
fect we take nitrocellulose, pulped by the 
well-known methods and of the suitable de 
gree of nitration to make the desired smoke 
less powders--for example, those adapted for 
use in shotguns and rifles. This pulped ni 
trocellulose after it has been thoroughly 
cleansed from acid and passed the necessary 
heat test equal to the requirements of the 
United States Government and after the sur 
plus moisture has been removed from it by 
treating it with a centrifugal wringer is 
placed in a suitable vessel and treated with 
compressed air, which is preferably intro 
duced into the mass adjacent to the bottom of 
the same in a jet or jets. While being treated 
by the jets of compressed air, the nitrocellu 
lose is agitated, which action may be accom 
plished by means of the jets of compressed 
air or by means of suitable stirring devices, 
or both, so that all the particles are uniformly 
spubjected to the action of the compressed air, 
with the result that the pulped nitrocellu 
lose is rapidly broken up into porous grains. 
-The nitrocellulose is then subjected to the 
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action of the well-known solvents, such as ace-- . 
tone and methyl or ethyl alcohol, in the nec 
essary proportions to produce a retarded col 
loiding of the nitrocellulose grains. The sol 
vent is applied to the nitrocellulose by min gling it with the compressed air and discharg 
ing it into the material in the form of spray, 
thus driving the solvent into the grains by 
the compressed air, and preferably agitating 

ously described, either by means of the jets 
of compressed air or by means of stirring de 

the material during its application, as previ 
go 

vices, or both. This agitation of the nitro 
cellulose lifts and distributes the particles, so 
that the solvent can be evenly and uniformly 
sprayed over all portions of the mass by means 
of the compressed air, which penetrates to all 95 
parts of the porous grains, colloiding the same ... 
with uniformity and producing grains of the . 
requisite density. The compressed air as it, 
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expands and passes off from the material car 
ries with it the vapors of the solvent, and the 
air and vapor is collected and condensed in a 
well-known manner to receive the solvent 

5 therefrom. After the desired quantity of sol 
vent has been applied the compressed. air is 
preferably heated to a suitable temperature 
and the treatment of the material therewith. 
continued to remove the excess of solvent and 
partially dry the grains. This action is sat 
isfactorily accomplished at a very low temper 
ature, the compressed air being never heated 
to a temperature exceeding 43 centigrade, 
and the expanded heated air carrying the sol 
vent vapor is collected and condensed to re 
cover the solvent, as above described. 
In order that our improved process may be 

more clearly understood, we have illustrated. 
in the accompanying drawings an apparatus 
which we prefer to employ for carrying the 
process into effect. 

In the drawings, A represents a receptacle 
or tank, preferably cylindrical in form, sup 
ported in any desired manner and provided 
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25 
manhole-covers H and H' for the introduc 
tion and removal of the nitrocellulose. A 
hollow shaft or axle B passes through the cy 
lindrical tank A, is mounted in suitable bear 
ings, and provided with driving means, such 
as pulleys b, as shown, for driving it at vari 
ous speeds. Within the tank A. the shaft B 
is provided with a series of radial agitating 
arms or stirring devices C, which are hollow 
and communicate with the interior of the shaft. 
and are preferably arranged spirally on the 
shaft, as shown. A stationary compressed 
air pipe E extends into and fits within the 
hollow axle B, being supported by a station 

4o ary bracket E and passing through a stuffing 
box, b, and said stationary pipe is provided 
on its lower side with a series of air-ports J, 
which supply air to the various hollow arms 
or stirrers C as they pass below a horizontal 
position, so that the compressed air is sup 
plied to the material in the bottom of the 
tank and must force its way into and through 
the material to escape. We also provide a 
series of jets or nozzles e'e e' in the bottom 
of the tank, communicating with a branch 
pipe E and controlled by valves e'e'e', and 
compressed air may be supplied through these 
nozzles also, if desired. . 

F represents a pipe extending into the air 
pipe E and provided with a suitable valve if, 
by which the solvent is introduced into the 
compressed air in pipe E and thence passes 
through the hollow stirrers or arms C and is 
sprayed into the material. . . 

6o D represents a supply-pipe for the com 
pressed air, which is connected to both pipes 
E and E, and said pipe D is provided with a 
steam-jacket d, to which steam may be admit 
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with manholes at top and bottom, closed by 
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ted by a pipe d', controlled by a suitable valve 
d", as shown; when it is desired to heat the compressed air to remove the excess of Sol 
vent and, partially dry, the grains. 
G represents an exhaust-pipe connected to 

the upper part of tank A and preferably cont 
nected to a suitable condenser, (not shown,) 
where the “vapor of the solvent is condensed, 
and the air may be delivered therefrom to the 
air-compressing device connected to pipe D 
for supplying the apparatus, thus using the 
air over and over. . . . . . . . . 

In using this apparatus to carry out our 
process the pulped nitrocellulose is charged 
into tank A. by means of the manhole H, the 
shaft or axle B is revolved at the desired speed, 
and compressed air is admitted through pipe 
E to the hollow arms C and also through the 
pipe E to the nozzlese', if desired, thus agi 
tating the particles and subjecting them to the 
action of compressed air to granulate them. 
The solvent is then admitted to pipe E through 
pipe F from a suitable source of supply and 
will be sprayed into the material while it is 
being agitated to uniformly colloid the grains, 
after which steam is admitted to the steam 
jacket and the air heated not to exceed 43 cen 
tigrade to remove the excess of solvent and 
partially dry the grains. . The grains are then 
removed from the tank by removing manhole 
cover H' and are ready to be sieved, forming 
a valuable smokeless powder. 
To aid the combustion of the nitrocellulose, 

limited quantities of nitrate of potash, nitrate 
of barium, nitrate of soda, or other nitrates possessing the requisite percentage of oxygen 
may be added at any stage of the process, if 
desired. . . . . . . . 

The apparatus shown and described forms 
the subject-matter of a separate application 
and is not claimed herein. '- . 
What we claim, and desire to secure by Let 

ters Patent, is 
1. The herein-described process for the man 

ufacture of explosives which consists in treat 
ing nitrocellulose with jets of compressed air : 
and agitating it, to break it up into porous 
grains, then forcing a solvent with compressed 
air into the porous grains so formed, to uni 
formly colloid the same and continuing the 
agitation to preserve the granular formation, 
then introducing heated air under pressure and 
at comparatively low temperature into the ma 
terial to remove the surplus solvent and dry 
the grains. 

2. The herein-described process for the man 
ufacture of explosives which consists in sub 
jecting nitrocellulose to the action of jets of 
compressed air and agitating it, to break it up 
into porous grains, then forcing a solvent with 
compressed air into the porous grains, so 
formed, to uniformly colloid the same, and con 
tinuing the agitation to preserve the granular 
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form, then removing the surplus solvent and 
drying the grains. 

3. in a process for the manufacture of ex 
plosives, treating nitrocellulose with jets of 
compressed air and while agitated, to break it 
up into porous grains, and forcing a solvent 
into said porous grains to uniformly colloid 
the same, substantially as described. 

4. In a process for the manufacture of ex 
plosives, treating nitrocellulose with jets of 
compressed air and while agitated, to break it 
up. into porous grains, substantially as de 
scribed. 

In testimony whereof weaffix our signatures 
in the presence of witnesses. 

GEORGE W. GENTIEU. 
ROBERT S. WADDELL. 

Witnesses as to the signature of George W. 
Gentieu: - 

WM. F. DoYLE, 
L. P. WHITAKER. 

Witnesses as te the signature of Robert S. 
Waddell: 

R. S. WAIDDELL, Jr., 
MABEL G. HANNUM. 


