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To all whom it may conceri: |
Be it known that I, GEORGE M. MOWBRAY,
a citizen of the United States, residing at
- North Adams, in the county of Berkshire and
5 State of Massachusetts, have invented new
and useful Improvements in Manufacture of
Pyroxyline, of which the following is a speci-
fication. | |
In the specification of a separate applica-
to tion, Case B, filed of even date herewith, sét-
ting forth a new process of restoring spent
acid in the manufacture of pyroxyline, refer-
ence 1s made to certain apparatus used, con-
sisting, essentially, of, first, a turn-table and
15 eight converting-vessels; second, a centrifugal
‘machine; third, a spent-acid tank; fourth, a
concentrated mixed-acids tank; fifth, a build-

ing-up-acids tank, and 6, a temperature-con- |

trolling coil.

Heretofore in the manufacture of pyroxy-
line it has been deemed necessary to use vessels
made of stoneware for the purpose of convert-
ing cellulose into nitro-cellulose or pyroxyline.
L have discovered that cast-iron vessels treated
25 80 as _to diminish the proportion of carbon

therein (by exposure to continued heating,
surrounded by infusoria oriron peroxide) can
be successfully used for this purpose, and that
the action of acids upon the metal forms a
30 ferric sulphate, which, being insoluble in the
mixed nitric and sulphurie acid used, does not
Injuriously affect the product. I have also
discovered that what is known as ‘‘ Bessemer
steel,”” homogeneous metal,or mild steel, which
35 of late years has been successfully manufac-
tured 1nto boiler-plates, iron rails, and wire,
practically resists the action of these acids,

20

slight formation of ferrie sulphate occurring, |

that precipitates very slowly, owing to its
40 Specific gravity closely approximating to that
of the mixed acid specific gravity, 1.695 or
thereabout, while gaseous nitrous-acid seems
to interpose between metal and acid, prevent-
1ng further action. This discovery enables me
to dispense with the operation of coating
wrought-iron vessels with paraffine or acid-
resisting compounds as practiced heretofore.

By using iron tubing and malleable or cast
~ 1ron stop-cocks of similar metal I have sue-
5o ceeded in constructing a plant of metal

| of stoneware: also, the weekly paraffining of

wrought-iron vessels, materially improving

the apparatus, and greatly simplifying and

cheapening the manufacture on a large scale. 55
The ease with which large quantities of acid
can be moved {from a lower level to an upper,
so as to thereafter avail of gravity, provided
closed vessels of large capacity—say to con-
tain fifteen to thirty thousand pounds of acid,
say, of eleven hundred to twenty-two hundred
gallons of water capacity—could be obtained,
rendered these discoveries the basis of the
process described -in Application B, before
referred to, and instead of flanged tanks with 65
covers that can be lifted, which are necessary

to enable the workmen to paraffine the or-
dinary wrought-iron boiller-plate, a man-hole
suffices; indeed, the action of the acids is so
trivial that it would take many years of cor-
rosive action to disable a vessel if of the

601

thickness of three-eighths of an inch. Fur-

ther, by surrounding the ordinary sheet-iron
drums in which glycerine has been imported
with an elliptic ring and head-blocks, with 75
adjusting-screw at one end, I need no storage-
vessels for either nitriec or sulphuric acid, sub-
stituting theseiron drums heretofore nsed only
for transportation. On arrival I place one of

them on platform-scales and take the gross 8o

weight, then lock the platiorm-scales so that
there is no vibration, and by means of a rub-
ber plug, F, IFigs. 1, 2, and 3, which carries
one tube reaching to bottom of drum and an-
other tube that permiis air. to enter on the 83
surface of the liquid, on allowing compressed
air to enter the drum the contents are lifted
to the required level, while the elliptical link
a, Sustaining the pressure of the head of the
drums, there is no injurious strain @n the go
weakest part of the drum. After thus empty-
ing a drum of its contents the tare is now
taken and weight of acid noted. B |
For the process described in my aforesaid
Case B, consisting of the addition of a certain g5
proportion of concentrated mixed acids fo a4

certain proportion of spent acid, we really

need only three tanks, whose total contents
need be less than fifty thousand pounds, in lieu
of thirty tanks, &ec., whose total capacity is
described as amounting to seventeen hundred

throughont, thus avoiding the great expense | and fifteen thousand pounds, the valueof stock
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of acids in the one case being less than twelve | tank glass gage; H H', waste-plugs to tanks D

hundred dollars,as against forty thousand dol-
lars. Such are the-differences that will be
found on comparing my apparatus with that
described in Patent No. 299,388, dated May
27, 1884, where it will be seen the following
vessels are described, but which are wlLolly
unnecessary in my process, Case B, and are
therefore excluded in this application. |
The vessels deseribed in before-mentioned
patent, that my process enables me to dispense

with, are two sulphuric-acid tanks, capacity

forty thousand pounds each; two nitric-acid
tanks, capacity twelve thousand pounds each;
one weighing-tank; eight storage-tanks, ca-
pacity one hundred thousand pounds each;
large weighing-tank; carandrailway for mov-
ing same; five temperature-regulating pots;

one auxiliary weighing-pot, making a total of |

twenty-one vessels dispensed with by my less-
complicated process. livery nnnecessary ves-
sel 1s a disadvantage for these reasons, that
an extended surface tends to weaken the acid

by absorption of moisture, and the degrada-

tion of the acids is proportioned to the time

and extent of metallic surface exposed, which,

1f of wrought-iron, is imperfectly protected by
what 1s termed ‘‘acid-proof coatings.”” The
ability to turn out an equal quantity of pro-
duct with these vastly-disproportioned means,
is attained Dby the discovery referred to 1n
aforesaid Case B. I repeat here—viz., that

the so-called ‘‘flock,”” instead of being as de-

seribed ‘‘flock or floceulent matter detached
from the fiber,”” i1s simply {ferric sulphate
e, (30,),, which, being of nearly same specific
eravity as the normal standard acid mixture
used for conversion, 1s slow to settle. DBeing
insoluble 1n the concentrated acids 1t-1s in-
nocuous during the process of nitration, but
as 1t is completely soluble when diluted with
water, disappears as soon as the pyroxyline 18

plunged into the washing-water. |

I will now describe the vessels I nse, and re-
fer to the drawings accompanying this speei-
fication, in which— |

Ifigure 1 18 a side elevation of an apparatus
embodying my invention; Figs. 2 and 3, de-
tail views of drum, elliptic ring, and plug.

The subjoined letters of reference, with an-

nexed explanations and description of modus

operandi, will enable any one skilled in the
arb to avail of my Invention.

A, spent-acid tank ; B, bunilding up-acids
tank; C, temperature-controlling cotl; 1), con-
centrated - acids tank; I, drum, in sitit for
emptying; N, platform-scales; A', waste-pipe
from centrifugal machine tospent-acid tank A
B’, delivery-pipe from spent-acid tank A to
building -up acid tank B; (', delivery-pipe
from concentrated-acid tank D to building-
acid tank B; D', delivery-pipe from dram I to
concentrated-acids tank D; I¥, compressed-air
inlet-pipe for admitting compressed air on
surface of contents of a draum; F', concentrated-

and B, respectively; K I M, man-holes to tanks
A, B, and D; O, connecting-pipe from build-
ing-up-acid tank B to coil C; P, delivery-pipe

‘and controlling stopway for conveying bullt-

up-acid of snitable temperature toreplenish ni-
trating vessels. The compressed-air pipesare
Q, R, and S, and should be inserted in or near
to the side of the man-hole of tanks A, B, and
D, while air-pipes T and U, of about three-
quarters of an inch in diameter with stop-
cocks to control same, should be inserted
from the domes, respectively, of tanks I3 and
D, terminating about six inches from the bot-
tom of tanks to serve as a means of agitating
and thoroughly mixing theacidssentinto these
tanks. |

Zi is the pressure gage for air-pressure.

V, W, and X are air and nitrous-gas outlet-
pipes leading through main Y to ventilation.

Eight nitrating-vessels, fixed on a suitable
turn-table, are each charged with from one
hundred and fifty to one hundred and eighty
kilos of normal standard mixed acid, so as to
occupy about three fourths of its capacity.
Into each of these charged vessels, at infer-
vals of three and one-half minutes, the opers-
ator immerses thirteen hundred and twen-
ty - five grams of tissue - paper strips or
bleached-cotton fiber. By thetime the eighth
vessel is charged
and one-half minutes—the tissue-paper or cot-
ton fiber will have been convertedintopyroxy-
line, and must now be transferred to a centrifu-
gal machine, s, which, in from one to three
minutes, separates five sixths of its adherent
acid, which passes from said machine through
pipe A’ into spent-acid tank A. One whole
day’s accumulation of spent acid is more accu-
rately restored for the succeeding day’s use
than is possible by returning the spent acid of
one preceding nitration to a nitrating- vessel
and adding one-fifth of that added spent-acid’s
volume of concentrated mixed acid, just as 1t 1s
easier to perform one operation of restoration
at the termination of a day’s work, instead of
about two hundred operations during the day
on a smaller scale. For this reason I prefer
using a building-up-acid tank, I3, instead of
making the converting-vessel serve a purpose
similar to that which the tank I serves—viz.,
receiving spent acid, also concentrated mixed
acid—the latter in a proporiion that,with the
spent acid left over in the converting-vessel,
makes these acids from three differing sources
suitable for nitration.

I therefore prefer that
one day’s accumulation of spent acid from the
centrifugal machine m shall be made into what
I have termed ‘‘building-up acid,”” to serve
for the next day’s work in restoring the spent
acid left in the nitrating-vessels after each 1m-
mersion to a condition suitable for econverting
cellulose into nitro-cellulose.

~ Full and complete details of this process of
nitration and restoration having been givenin

acids - tank glass gage; G, building -up-acids | a separate application, Case B3, filed of even
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date herewith, it only remains to deseribe the
mode of oljemtmg the apparatus, referring to
the drawings accompanying this specification.

We commence by supposing the spent-acid
tank A contains the accumulation of a day’s
workings received through pipe A’ from the
centrifugal machine m. I‘1rst mark on gage
(x correctly indicating level of acid in build-

ing-up-acid tank B; then close stop-cock O,

also stop-cock ¢ on plpe A’, between the cen-
trifugal machine and spent- acid tank A; open
the compressed-air stop-cock £ and the spent

acld service stop-cock 4. The compressed air
on the surface ol the spent acid causesibto rise
in the pipe B', which transfers it into the
building - up -acid tank B. Now note how
many inches of rise of level the gage G indi-
cates after transfer, say, sixty inches. (I
defer details of chargmﬂ* concentrated mixed
’tPld tank D forthe present.) Close stop-cocks
¢ or pipe A’ andlon pipe D’%, and open com-
pressed-air cock j. Mark on gage I exact
- Now open stop-cock von pipe ¢/. As
soon as the gage (z indicates twelve inches in-
creased level beyond the sixty inches before
noted, close stop-cock v on pipe €, shup off
compl essed-air supply by stop- cock T, and
open compressed-air-supply cock % for acrlta,-
tion; also exhaust-exit ». It isbetter to defer
the agitation until the mixturebas cooled down
to about 70° ahrenheit. Toprepare the con-
centrated mixed acids for tank D, of which we
have just described as having - transferred
twelve inches to tank B, we proceed as follows:
A drum of nitrie acid of sultable strength is

rolled ontoa platform-scale and its gross weight |

marked down. Lock the seale- beam to pre-
vent vibration, and harness onto the drom the
elliptical iron ring o', adjusting the blocks a a
$0 as to bear against the drum’s heads, tight-
eningthe same with the set-screw . Remove
the iron serew-plug that closes the drum, and
insert the rubberplug I, with itsiron pipe and
coupling, which must oW be connected to the
pipe D, “that leads into the concentrated mixed
acid tank D. Connect, also, the curved smalil

- pipe E' with cmnpressed -a1r service,open stop-

93

6C

cock [, and take level of glass gage accurately,
S0 as to ascertain how many mehes of level are
equivalent to a given weight of each acid asa
check infature wm‘]{. When contents of drum
have been transferred from the dram E to the
tank D, remove the elliptic ring, head-blocks,

rubber plug, and its ﬂttﬂchmems drain drum,

insert tlﬂhtly the iron plug, ascertain tare of
drum, deduct same from gross weight, and set
down net contents of drum and compare weight
with level of glass gage I, for purpose of es-

timating contents when tfﬂunn stock, &e.

H’wmo trfmsferred. as '11)0?8 descmbed the

contents of four or five drums of nitrie dCld of
proper strength, as described in my aforesaid
application, Case B, and noted accurately their

| net contents, next calculate the proportion of

sulphuric acid of suitable strength,as deseribed
in the aforesaid Case B, and having rolled out
ready for the scale as many drums of sulphurie
acid as are required to make up with the nitric
acld hereinbefore referred to, what I have
termed ‘‘concentrated mixed acid,’’ proceed to
weighand transfer precisely as before deseribed

for the transfer of the nitric acid. In adding

the sulphurie acid there should be sufficient
time allowed betweeun each drum of sulphuric

acid added for the mixed acids to cool, other-

wise if the acids get overheated the tanks may
suffer. By this method of -transfer one weigh-

ing suffices to check from the chemical factory,

and for the process, for in all farther uses of
these acids volumetric measurement by the
glass gages is practicable; and as all transfers
take place in closed vessels, exeept to replen-
ish the converting-vessels, there is avoidance
of waste, and fumes do not harrass the work-

1en.

I do not limit my invention to au} oneof the
three varieties of pyroxyline known as, first,
gun-cotton; second, collodion, or soluble py-
1'oxylme, and third, Xy101d1ne, as 1t 18 appli-
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cable to each of these or a mixture of them, by 9o .
inereased or dllI]lI]lShed strength of acids; nor

do I confine myself to the exact propor tlons of
acids set down in this specification.

Having thus described my invention, what 1
claim is— *

1. In the manufacture of pyrox;hue theuse

of steeled cast-iron pots for holding the mixed

aclds 1n which the celiulose is lmmersed dur-
1ing the process of conversion. -
2. The useof homogeneous metal, othermse
called ¢ Bessemer process_steel »’ plates for
tanks to serve as containing-vessels for the
mixed acids used in the process of ("OHVEItlﬂﬂ‘_
eellu]ose 1nto nitro cellulose. |
- 3. The use of homogeneous metal, 0the1'mse
called ‘* Bessemer process steel,’’ plates for

‘recelving-tanksand st-orage-tau]m of the mixed

concentrated and spent acids used in the pro-
cess of converting cellulose into nitro-cellulose.

4. The combination of a spent-acid tank, a
building-up-acid tank, and a concentrating-
acid tank with a temperature-regulating coil.

5. The elliptic ring with head-blocks and

adjusting-screw, in combination with wrought-
Iron drum, substantially as described.

6. The perforated plug, in combination with
the wrought-iron drum and the compressed-air
inlet and lguid outlet, substantially as de-
scribed.

In testimony whereof I affix m y signature in

presence of two witnesses.

GEO. M. MOWBRAY.

Witnesses:
HARRY S. MOWBRAY,
MERRITT T. WHITE, .
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