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-

To all whom it may concern: _
Be it known that I, JoskPH R. FRANCE, a

citizen of the United States, residing at New

York, in the county of New York and State

of New York, have invented new and useful
* Improvements in Manufacture of Pyroxyline

Compounds, of
fication. -

My invention relates to the manufacture of
pyroxyline compounds; and the purpose there-
of 18 to provide a novel method of treatment
whereby the pulp may be properly dehydrated
without danger of explosion, with economy to
the manufacturer, and in quantities adapted
to the daily requirements of the factory. In

which the following is a speci-

the manipulation of nitro-cellulose, prepara-

tory to 1ts treatment by solvents and follow-
Ing the nitration of the pulp and its subse-
quent washing, it is necessary to free it from
the considerable body of water absorbed or
adherent thereto before it can be converted
into celluloid.

It is well known that trinitro-cellulose or
gun-cotton is explosive at a higher tempera-
ture, and 18 therefore less dangerous, than di-
nitro-cellulose, which is the soluble fiber form-
ing the basis of the various compounds of cellu-
loid. In dehydrating the latter various meth-
ods have been proposed. In oneinstance the
pulp has been placed in a closed vessel con-
taining & suitable absorbent packed in bags,
the particles of pulp being free to move in the
vessel and come info close proximity to the
absorbent or the bags containing the same.
The vessel is then rotated until the maximum
quantity of moisture hasbeen abstracted from

~ the pulp. Inasmuch, however, as it has been
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found necessary to employ very heavy hy-

draulic pressure to expel part of the water

only from the pulp, it will be seen that the
method referred to above cannot be relied
upon to remove the requisite percentage of
moisture unless a very considerable period of
time and absorbents having a marked affinity
for water are employed. In another instance
the wet pulp has been molded into cakes or

layers and built up in a pile of such cakes

with alternate pads of bibulous paper. 'The

pile thus formed is subjected to enormous hy-
draulic pressure, and the water expelled from
the pulp is absorbed and retained by the bibu-
lous pads lying between the cakes.

This

the latter.

method will remove. the moisture, provided
sufficient pressure is exerted, and if the ab-

sorbents possess the necessary capillary at-

traction they will retain it and prevent its re-

absorption. It isa well-known fact, however,

that pressure upon nitro-cellulose beyond a
certain point is extremely liable to produce

an explosion, and especially so in cases where
the pressure is exerted for the purpose of ex-
pelling the water wherein the material at a

certain stage of the process approximates a
desiceated condition. It may be accepted as
an ascertained fact that all the known meth-
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ods of dehydrating cellulose which involve a

sufficient degree of pressure to expel the proper

amount of water are unavoidably dangerous

by reason of the liability to explosion, which

‘will always exist in a greater or less degree. -

In other processes of manipulation cold air

has been employed from which the moisture

has been removed, the air being driven into
and through the pulp or through a drying-
room containing it. Heated air has also been
used In a similar manner, the pulp being
treated while in a wet state, in combination
with a liquid solvent, until it is reduced to a
semi-liquid state.. It has also been proposed
to grind the pyroxyline-pulp, mixing in at

the same time camphor and such pigments or
coloring materials as may be desired. After

grinding, the pulp, still impregnated with wa-

ter, is formed into cakes, and each cake, laid
between bibulous pads, is placed upon a me-

tallic sheet, a pile of such cakes being formed
upon the press-bed. To effectthe desiceation

by this method, the pressure exerted is about
seven thousand five hundred pounds to the
square inch, the pile being exposed to such
pressure for a time varying from forty min-
utes toone hour. The danger from explosion
in this method is the same as that already

‘mentioned, save that it is enhanced by the in-

creased degree of pressure exerted.
Another method proposed is to place the

nitrated and washed pulp in a suitable recep- .

tacle having escape-openings in its bottom
and introduce alcohol upon the pulp, which
18 then forced down into the mass, expelling
the aqueous particles and taking the place of

pharmacies and laboratories, depending upon

This method is not essentially
dissimilar to the processes long employed in
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Costrengtli.

Cthe different speeifie gravities of water
aleohol, whereby a body of the latier super-:
éunpoged upon a mass of matter containing .
water by absorption will tend to percolates
{through such mmim* and drive the agqueous

T'he main objeetion to this 3
10, formed in the false bottom itself, as well .

Cparticles betore it
Cprocess is that th(f pressure upoi’ the saper: |
auses: the latter to: Ill'auﬂle@
rapidivowith the wealer, and: 11 all eases the
lemd e lil:tllli!l”‘ in'the pulp will betound o
VAarious:
| Ii l*-a]ll}})i%%ﬂﬂ("ﬂlt‘lf‘i()l(} to effeet:
an dqlaf-nus displacement in this manney, the
o hest results merely dividing the residuum ol
water at each repetition of Tho operation and ;
inereasing the pwpmimn al aﬁvnluﬂ wtmal]1~;=z

f

nl hwll dtod o aleohol of

o im“ n 1]1@ pulp.
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It is well ascertained: that itro- ('{Hu]m(h or
5[;\ roxyline ina oose state and whilein
(i amp o nroist condition, and ¢ven when ¢con-:
fainine onlvithirty per cent: of water,
e ag nited or L‘h]}lf}llﬁ*tl Dy any: (mhlml voanet s
Even when it contains the same: percent-,
aeeof aleohol'it is equally safe, since i1t he
5 iw nited it will burn with a atead3 alcoholie:
EERRRREE {lame conguming thenitro-cellulose, but with-

o ont danﬂer of e\plmmn
o ostateitis pre ti(*‘innllh m[i: or h:—'ll‘ﬁdllﬂﬁ in l LT w'fﬁ

.uuantltles S L
My inv entmn r*onmmplaﬂea llm unlmlmm;;
of thesefaets; and it consistsin the novel pro-
cess hereinafter fullyidescr 11“;04,1 ;m{i ilﬁ'lllili{‘]??
| hmnied out in theelaims. SR DERERE
In’carrying my invention into: uﬂu*t I N
%1}103 appm*muq one suitabieform of which 1s
~ shown in ﬂlﬁ%

which— 0 0
Figure 1 1s a pmapedlw'\ 1ew oi ﬂw con-

*'10(*0111]){&11\11‘1'{1 dlfmmm,

t..;1111111ﬂ—\'e%el emploved, the view showing the
parts composing said cessel separated from
cach other.
press ﬂdﬂpted to the practice of my invention.
I'ig. 3 is a horizontal section of 1“1” 4, talken
in the line 3 3. Fig.
section of the entire apparatus.

In the said drawines the reference- numel 1l
| designates what I term the “containing” or
“pulp -receiving” vessel. It 18 composed of
four walls, 2, inclosing a rectangular space,
two of said walls being separ ﬂ)]} connected
to the other two walls, At the upper end
Lthese walls are supported in proper relative

Einnot

1n this loose d: P

In

i 1111{[ ;%

i T kO —WE— T =N T per— = =

—r— = . AR

them air-tight,
g, 2 i3 a perspective view of a

4 18 a ((‘*mml vertical

;plfteed a Talse bhottom, O
suitable material- w%twh ;1% wood  or 1]10&11-“

hie vertical wall-picces 2

;'ph*l'lin or,
ner.
2111mwh5
aeainst: {
struceted -
Hmul

Upon Hw' puuﬁ—l 11 Te 1{ s nmlllliwl l]mS o
102% {“ﬂ‘%-]}ﬂh )“ I‘E]IICII (ﬂ]i"ﬂl‘ﬁf‘b Uég L I(Ctdn“ult‘ﬂl'; ; b
!“lﬂl\is;:?:%éézza
mounted: ’ulmn the: Press: dable, sur u.ﬂmduw; SEEEEREREE
two oo
100
for med O
mounted ribs 22, havi IHE:_ ])}‘f)]( an mfr ends 23,
which meet when the press-hox 1s h)&(*d aml% S
receive holts 24 and lever-nuts 25, whereby

structure, 1,

the flange:
walls, 21, are hinged to 111(*1 ivid walls.,
the exterior: nl

393,751

top and bottom 1o hring the re urlmuaw l)dlﬁll"«g SR
flush with the outer surfaces.. T
CWithin the container or. 1(1(*(*]}1[1-1 lu 1 L*w .
~composed of any

and provided with numerous escape-openings,

as with echannels 12, for med between the edges
) ‘mcl the inner surface of 75~
This false bottom .
is vertically movable w lihm the container 1 ... .,
and rests normally upon the flange 6, formed .
Dy turning in the lower. mlﬂm Ot ﬂm OO

o 8o
J . f]E =
13N phm* 14, upon

of the falsebottom Y

foreing pl tes or hands. 3.
Upon any: %lum];lv-lm m ul

mmlm a press-table: having

which the base of the container

11 ll]l(*-

mm rest.

This ]Jldu‘ has a flange; 144, 111{*[{}»«-4115,: A LOCeSS,
15, with whieh a {]w*hm-“(} -PIPe,
nieates, s
this skeloeton table isarr

said pipe having a cock,: lf‘

th ]}llmﬂm ISy

hoo false: bottom 9° Ay hich:

Awe of the walls 1}(1;1111

144 thereol, while: 111{: other

111{1%(1 W..—llls are

the joints may lw tightly closed.  To make
as nearly so as practicable,
rubber %tllps “h are placed in the meeting
edges and engage with grooves 27 in the cor-
1{3%1):)11(1111” cdges of the hinged section 21,
The pl'uss—h{)\ is terminated above by a
press-head or strong diaphragm, I8, having

- openings 29 which Tead into a close lemhu

position by means of a metallic re-enforeing-

band, 4, which embraces the upper end of the
container. At the lower end the four ver-
1i('=z11 walls are supported by a metallie band,

), having a flange, 6, furned at a right angle

10 the plane of 1hv~ wall above and Im\ ing 11% !

inner edge projecting within the inner sur-
face of the wall of said container. The lower
band, 5, is permanently fastened to the verti-
cal 11]501 one-half of the mmalnor]n NHEANS
ol rivels or serews 7. {Seenin Ifig. 1.)  The
container is made of wood lined with zine to
reduce its weight; but other material may be
used, if preferrved. The walls ave gained at

30, above. Jh]a chamber may, il desived, hv
divided by partitions 31, having top and 1)01-—
tom openings 32, A disc haree-pipe, 593, en-
ters said chamber just above the floor thereof,
and communicating with the top thercol e

{wo pipes, 34 and 35, the former Jeading toan

air-compressor, 50, 0{ any sultable construe-

~tion, and the latter {0 an aleohol-reser volr, 37.

Cocks 33 are placed in said pipes, and a sint-
lar shut-off, 39, is placed in the pipe 35, whiel
may (*011\*0111@111]\ e carried down to and intfo
the discharge-pipe 16.

With apparatus of this construction the
mode of procedureis as follows: I take pyroxy-
line as it comes from the washing-tanks and

- place it in a centrifugal lel'amm' which 1s

operated until the pulp contains 18 own
weioht of water. I then divide it into lots of

abhout two pounds cach, each lot contaiming
I now spread upon the

onc pound ol water.

 COmMU-
Beneath
aneed the ey llmlm I8 5
of ra hydranlic press, said; evlinder having a0
Oy operated i the well- lmmx EER 1Y E10 | S
anged {o rise md fall
the skeleton hlh](“ or  hase: H-; ;4.1:1;(.1;
18 eon-
0 Move H]} ?l“tl ;{E‘E{P“rﬂii l“ 2111;(? ‘f“.”'ﬁ'ﬁ

Upon:
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perforated false bottom 9% a sheet of muslin,

- upon which is spread the first lot of wet pulp.

=

J

10

A second strip of fabric is then spread upon
the top of the pulp, and a second lot of pulp
1S laid upon the second piece of muslin. This
arrangement is repeated until the container

18 I1lled each superimposed layer being com-

pacted as it is laid in place. The eontmner
18 now closed and placed in the press-box, and
the door of the latter is closed tight. Being

supported upon the press-table 14 the ram 19 |
~of the hydraulic press rests ag ainst the false

bottom of the container, and, the press being
operated, the ram rises, carrying the false bot-

tom with it and pressinp the pul_p between the |
latter and the diaphragm 28.

A compara-
tively light pressure will answer the purpose

at this s’raﬂe four hundred pounds to the i of water estimated to remain in the pyroxy-

square inch oiving excellent results, and with

i1 slowly-moving ram being entirely free from |

danger. Any suitable form of safety valve
or gage may be attached to the pump of the
press to open at the pressure indicated. The

- pulp is allowed to remain under pressure for

4.0

6o

a short time or until the expelled water has
fowed out through the outlets required.
When the operation is conducted as set forth,
the pyroxyline will, while in the container

and under pressure, part with thirty per cent.

of the absorbed or adherent water, leaving
seventy per cent. of the original bulk still re-
maining in the pulp. The valve 39 of the up-
per outlet, 55, 1s now closed and air is driven
through ’rhe pipe 34 from the air pump or com-
pressor.  Kntering the compacted pulp at the
top 1t penetrates down through the same,
driving off the expressed water, which has not
alre uhr escaped, 1mto the chamber 15 and
opening the spaces or cells in the pulp, which
are filled with unexpressed aqueous particles,
thereby leaving the material in excellent con-
dition for the ensuing steps. The currents of
alr, also driven throng oh the closely-compacted
mass under pressure, carry ofi an additional

quantity of the contained water, amounting to |

twenty per cent. of the entire amount, thereby
leaving in the mass about one-half of the origi-
nal bulk. After the water ceases to flow the
air is still for a further brief period driven
through the pyroxyline, after which the air-
valve is closed and the tap in pipe 35 1s
opened, admitting alcohol to the chamber 30,
whence it drips through the diaphragm 23
and enters the pulp.
mate quantity of water still remaining in the
latter, the reservoir 37, with which the pipe
35 connects, is supplied with a quantity of al-
cohol greater by afew pounds than the amount
of retained water, and the recess 15 is emptied
of the water expressed by the ram and by the
air. A vessel, 40, is placed upon a suitable
scale, 41, and brought under the lower outlet,
16, the weight of the scale being set so that
Lhe beam shall tip when the watel known to
be in the pyroxyline shall have been received
in the vessel. An electric or other call, 42,

may be arranged to operate by the movement

Or rests upon
down before it as it sinks throuﬂh the com-
pressed mass.

the compressed-air valve opened.

ing -matter and pigments are added

Knowing the approxi-

of the scale-heam to call the operator’s atten-

tion thereto, electric contacts 43 and 44 being
placed on the scale-beam and scale-arm, re-
spectively. The alcohol entering the con-
tainer at the top penetrates down thl'ouﬂh the
pyroxyline, driving before it the r etamed fifty
per cent. of water, which passes off through
the chamber 15 into the vessel upon the scale.

The alecohol sinksinto and passes through the

mass of pyroxyline by gravity, and by reason
of its own different specific gravity it floats
the contained water, driving 1t

About one hour, more or less,
will be required for the completion of this
stage of the alcohol treatment. When the
sc.;lle beam rises, showing that the quantity

line after the treatment by compressed atr
has been received in the vessel upon the scale,
this vessel is removed and at the same time
the valve in the alcohol-pipe 35 1s closed and
The vessel
removed from the scale is replaced by another
to receive any hydrated alcobol which may
come away for future redistillation, and air 1s
again blown through the pyroxyline until it

| 1‘et‘uns from forty to fifty per cent. only of al-

cohol. The valve is now closed, the ram 1s

| run down, the press is opened, mld. the con-
tents of the container are
lined boxes having tight covers. The pyroxy-

Temoved to zince-

line in the container will be found in thin
layers easily separable by means of the inter-
posed muslin. The quantity of camphor nec-
essary to complete the conversion of the py-
roxyline is now placed between the layers,
which are piled one above another, and color-
The
boxes containing the material are then tightly
covered and set one side for the oper ation of
the rolis, which completes the conversion of
the pyroxyline into celluloid and other simi-
lar compounds. | |

By this process 1 secure several advantages,
one of which is the rapid dehydration of The
pyroxyline, enabling the manufacturer to
treat a large quanmty in a single day and
with compamtn ely small expense. Again,
the solvents are distributed through the py-
roxyline so evenly and every paruele thereot
is so thoroughly saturated with the alcohol as
to greatly promote and facilitate the subse-
quent operations attending the treatment by
solvents. The dehy dration of the pulp alsois
aecomphshed without danger, the pressure to

‘which it is subjected be:lnﬂ very light and the

pulp being at all times In a moist condition.
Finally, the process is speedy, simple, safe,
and economical, the alcohol used being recov-
ered by d‘istillation, save as to that _portion
retained in the pulp and afterward combined
with camphor.

While I have mentioned alcohol 011h"r ITmay
use any active or non-active solvent in place
thereof—such as amyl or chloride of amyl—

i as well as other well-known solvents.

v
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~lined with zine may be employved.
however, use vuleanized rubber or metal and
malke the container of any size.
I have usually constructed it with a depth of
imches and a diameter of ten inches
caeh way,. sri\'inﬂ_ an interior space ol three
thousand cubie inches.
ttons because I have 1.01111{[ that dmitro-cellu-
lose,when closely compacted, occuples a space
| mludl tonimety-cix cubie imches foreaeh pound
avoirdupois of the. pulp, and that when com-
- pressed at the maximum pressure of four hun-
dred pounds to the square inch it occupies

Ao pressure, and then w hile stifl under press-
sthstan-

r1

- The contamner 1 may be formed of any ma- |

terial; but for lightness and economy wood

less than half the space named, or about forty
cubie inches.:

pyroxvline, o
‘\\ hat T elaim is—

The processset forth for the duln di{limn'
of 111111110-{ clhulose or pyroxvline, the same:

consisting in first subjecting the washed pulp

ure blowing air through the same, s

tially as desceribed. | |
2. 'T'he process herein set: forth for the (10 |

ln thmmn of dinitro-celluloge and similar com-

pounds, the same consisting in first exposing
~the pulp to light pressure to remove the ex-
then forcing air through the

cess ol water,

- compacted mass, and then admitting aleohol
~tothe upper end of the containing-vessel and |
allowing it to pereolate through the pulp by
31’*1?113* substiantially as deseribed.

I may,

In practice

1 use these propor--

UHhas accontainer ol the dimen-
sions specetfied would be adapted to & charge
of about thirty pounds of pyroxyline in its hy-
“drated condition—that is to sayv, with an ad-
ditional weight of adherent or absorbed wa-
-~ ter about cqu*’ll 1 Wmﬂhl m ﬂ‘m ‘W{*l”hi of 111(* |

A ——

393,751

3. The process set forth for the dehydration

of dinitro-cellulose, consisting in first expos--
1ng the pulp to a light pressure, then fore-
ing air through the compacted mass, then
while still under pressure percolating alcohol
through the pulp by g
ing air through the same to expel the Surpluc; o

eravity, and finally blow-

of alcohol, substantially as deseribed.

4 The l}l ocess set forth for the ddlydmutm |

'of dinitro-celiulose, the same consisting inar--
| ranging the pulp in layers with interposed
strips of fabrie, subjecting it to a compara-
{fively light pressure to expel the excess of
wmm' ﬂwn forcing air downward through the
compacted mass, then while still under press-.

nre percolating alcohol down througlhthe pulp
by gravity, and finallv blowing air through

the same to remove the CXCOSS of aleohol, sub-

-~,1 antially as described.

-

5. The process set forth for de hydrating {11-

-mtlo cellulose, the same consisting in arrang-
ing the pulp, aftor tiitration and washing, in
successive lavers with interposed strips of fab-
rie, aubledmu it to hight pressure, then fore-
”.111“ air down through the COMPA weted pulp,
=1.]1.<__11 percolating 11(*01101 through the same hy
coravity, 1'11011‘ ‘blowing compr ossed air down
through.
| .-w])dl{mnu (e lavers,and finally placine cam- -

to remove the excess of aleohol,

phor with. ({}lmm“-m atter and prigments be-

tween the compressed layers, substantially as
| .dt:h{ ribed. |
In testimony whereof T 111[1\ nyvsignaturein .

presence m Tm} mimiawa
~ JOSEPIT R FRANCE.
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