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To all whom it may concerre:

Be it known that I, FRANCIS I. DU PONT, a
citizen of the United _Sta,tes residing at Wll-
mington,inthe county of New Castle and State
of Delaware, have invented certain new and
useful Improvements in Processes of and Ap-
paratus for Making Guncotton: and I do here-
by declare the following to be a full, clear,

and exact description of the invention, such-

as will enable others skilled in the art to
which 1t appertainstomakeand use the same.

My invention relates to improvements in
processes of making guncotton or nitrocel-
lulose, and relates more particularly to im-
provements in the methods employed for re-
moving the acid from guncotton; and my in-

vention consists in removing the acid from -
guncotton after nitration and in neutraliz-
ing the guncotton or rendering it Slwhfly al- |

ka,lme by a process of percolatwn
The objects of my invention are to avoid

Toss of acid and of guncotton during the

washing of the latter to remove the acid, to
pr oduce a better quality of guncotton,to avoid
decomposition of the ﬂ*uneotton ‘and to keep

‘1t moist throughont the hreatment,thus avoid-

ing danger of spontaneous ignition and to
neutralize it more thoroughly than has been
practicable heretofore. Theseobjectsare at-
tained in the process herein described and
in the press illustrated in the drawing which
accompanies and forms a part of this appli-
cation, which drawing shows a central verti-
cal section of the press.

The Reissued Patent No. 11,651 to Francis
. duPont, dated February 15,1898, describes
a method of replacing water in guncotton by

another fluid, and particularly of replacing
waterin wet guncotton by alcohol,which proe-

ess is particualarly intended for use in the
manufacture of smokeless powder.

process the wet guncotton 18 placed within a

-suitable press, mechanical pressure is applied

thereto to reduce the guncotton to a condi-
tion of uniform porosity,and the fluid which
is to replace the water in the guncotton is ad-

mitted to the compression-cylinder at one end

thereof and is drawn through said cylinder
and therefore through the guncotton therein
by suction, replacing the water in the gun-
cotton as 1t does so.

experience in carrying out the process shows |

In said

The patent states and

| that alcohol when so employed does not mix
‘with the water in the guncotton to an appre-

ciable extent, but that a sharp line of de-

‘marcation exists between the water and the

alcohol while the process is being carried out,
so that the water is completely replaced by
the alcohol without wasteful dilution of the
latter. I have discovered that this process
of replacing one liguid in the guncotton by
another by percolation may be applied ad-
vantageously during the manufacture of the

guncotton to the removal therefmm of the

&Gld by which the nitration is effected and
to the thorough and complete neutralization
of the guncotton.
considered by those skilled in the manufac-
ture of guncotton that addition of water to
cguncotton while saturated with acid from the
mtmtm g-bath mustbe carefully avoided, be-

cause of the heating produced by the mixing

of water with the acid, which tends fo cause

decomposition of the guncotton, and for this

reason it has been cu%tom ary to wash ouncot-

ton for the removal of the acid by plunﬂ*mw
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Heretofore it has been

75

it below the surface of water employed in -

such quantity that heating is prevented; but

this causes great loss of the acid and also

| some loss of guncotton, both of which losses

are prevented by the process herein deseribed.

Referring now to the drawing, ¢ is a ¢yl-
inder provided with a lining 2z of lead or an
alloy of lead and antimony or porcelain or
other suitable material for resisting the action
of the acid. The cylinder may be secured to
a suitable table 0. Its lower head or end
piece cis provided with a gutter d for collect-
ing the fluid which flows from the guncotton
while the process is being carried on, and to
this gutter is connected a drain-pipe e, which
1S plefez ably a flexible lead pipe. WSuitable
packing material v, as asbestos, is placed be-
tween the cylinder ¢ and the lower cylinder-
head ¢. The upper head f of the cylinder is
removable, having attached to it a rod g,pass-
ing through an opening in the plate 5/, con-
nected to the table b by suitable columns 2.
A suitable locking device consisting of alever
k, adapted to rest upon a shoulder ['on the rod
g, and a latch m, provided with a spring «
and adapted to hold the lever : in place, is
employed to hold the cover f down. A pack-
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ing-ring 7, of rubber or other suitable mate-
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rial, prevents leakage between the head f
cylinder a. The head f should also be pro-
vided with a lining 2 of acid-proof material
similar to that mth which the eylinder ¢ is
lined. Itisprovided withaseriesof passages
radiating irom the end of a pipe o and termi-
nating 1n the face of the cylinder-head.

2 18 the piston of the press. Like the head
/> 1t is provided with a facing z of acid-resist-
ing material, its face being perfm ated to con-
nect a cavity g in the piston with the interior
of the eylinder. Draining-openings r in the
piston permit fluid collecting in this cavity g
to flow into the lower portion of the cylinder,
and so into the gutter d and drain-pipe e.

s is the piston-rod. It passes through an
opening in the lower cylinder-head ¢ above
the level of the gutter ¢ and is connected by
a yoke { to two screw-rods 2, having nuts v
revolubly mounted in the plate /i, but held
against longitudinal movement. One nut is
provided with a driving-wheel ¢, adapted to
receive a driving-belt, and the other nut is
driven from that to which the wheel w0 18 con-
nected by sprocket-gearing.

The method of earrying out the process is
as follows: The upper cylinder-head f is re-
moved, the piston lowered to the bottom of
the cylinder, if necessary, the cylinder filled
with guncotton containing the acid to be re-

moved, the cylinder-head f replaced and
fastened down, and pressure applied to the

cuncotton in the cylinder by rotating the

nuts v, and so moving the pisten upward.

Sufficient pressare 1s applied to reduce the
ouncotton to a condition of uniform porosity,

- and for this purpose 1 find a pressure of from
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one hundred and fifty to two hundred pounds
per square inch sufficient. The pipe ois con-
nected o a source of supply of water under
pressure, and water 1s admitted to the cylin-

“der under sufficient pressure to cause it to

replace the acid in the guncotton by percola-
tion, the acid passing through the openings
in the piston into the lower portion of the
cylinder, falling into the gutter ¢, and then

passing out thr mw'h the pipe e.
owing r from the pipee ma} be col-.

The acid fi
lected in a Smtable vessel. It is not diluted
appreciably by the water which replaces 1t in

- the guncotion.
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The termination of the process of d1sp1ace-
mentof the acid by the water isindicated by a

slight rise in temperature in the pipe ¢, which

may be detected by applying the hand o said
pipe or by use of a thermometer. When this
rise in temperature is noted, the water may
be turned oif, the pipe o connected to a source
of supply of an alkaline finid, such as is ordi-
narily nsed for neutralizing acidity in gun-
cotton, and the end of the pipe ¢ moved so
as to deliver fluid fowing from it into a suit-
ablereceptacle otherthanthe acid-receptacle.
The water in the guncotton is then displaced
by the alkaline fluid by percolation in a man-

ner similar to that by which the acid was dis- -
The guncotton may then |

placed by the water,

'phf ing

’64'8,‘14’?

a,nd | be removed from the cylmder and treated a8

is customary or desirable. w

I find that in carrying out this process no
sensible heating of the guncotton within the
cylinder oceurs a,nd that there is great econ-
omy, due to the saving of acid and due to the
factthatnoneof theguncottonislost. Treat-
ment of the guncotfon in centrifugal ma-

“chines to extract the acid is avoided, a much
ereater uantity of acid being saved than

when the centrifugal machines are employed
to remove it, and at no time daring the treat-
ment is the guncotton in such condition that
spontaneous ignition may ocecur. Moreover,

a better and more stable product than that
heretofore produced is obtained.
found that pulping of the guncotton is not

required for the cm‘*rying'out of this process,
but that the process works well whether the

guncotton be in the form of pulp or in the
form of rags, the pressure sufficing to reduce
the mass of guncotton in whatever form it
may be to a condition of uniform porosity.
In this specification I intend to include by
the term ‘‘guncotton” nitrocellulose of all de-

arees of nitration.

Having thus completely described my in-
vention, what I claim, and desire to secure by
Letters Patent is—

1. The helem described method of remov-
ing acid from guncotton, which consists in ap-

plying pressure to the guncotton and then,

while such pressure is applied, replacing the

acid in it with another fluid, by percolation.

2. The herein-described method of remov-

ing acid from guncotton, which consists in ap-

plym pressure to the ﬂuncotton and then,
while such pressure 18 applwd replacing the
acid in it with water, by percolation.

3. The herein-described method of remov-
ing acid from guncotton, which consistsin ap-
pressure to the guncotton and then,
Whlle such pressure is apphed replacing the
acid in it with a neus$ral fluid, by percolation,
and then replacing the neutr al fluid with an
alkaline fluid, by percolation.

4. The herein-described method of remov-

inw acid from guncotion, which consists in

compressing the guncotton until it has
reached a cond1t10n of uniform porosity
throughout, and then, while such pressure is
applled 1'613130111” the a,md mth a,uothel fluid
by percolation.

5. The herein- -described method of remov-
ing acid from guncotton, which consists in
compressing the guncotton ~until it has
reached a condition of wuniform porosity
throughout, and while such pressure is ap-
plied replacing the acid with water by perco-
lation, and then replacing the water with an
allkkaline fluid by percolation.

In testimony whereof 1 hereunto .;:Lfﬁx my
signature in the presence of two witnesses.

FRANCIS 1. DU PON'T.

Witnesses:
J OHN V. MAOM..EH
. W. IFISHER.,

I have also
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