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Ty all whom it may coneern: ' The objects of my invention are: to eX-
Be it known that I, Francis 1. py Powr, clude air erom the circulating system so as 66 .
a citizen of the United States, residing at  to maintain therein an atmosphere of pure
Wilmington, county of New Castle and vapor; to maintain the powder. mass wit
§ State of Delaware, have invented & new and certainty at the desired temperature; to dis-
wseful Improvement in Process for Recov- pense with the necessity for ice cooling; t6 -
-ering Solvent: from- Smokeless Powder, of avoid the bucking against each other of the 69
. which the following is & full, clear, and ex-~ condenser and the heater; to avoid waste of
“get description, reigrence being had to the heat and waste of. cooling power, thereby .
16 accompanying drawings, which form a part effecting a more economical carrying out o
. of this specification. S the operation; to expedite the process; 2 d
Tn the recovery of solvent, such as ether to avoid conditions rendering possible im- 85
and aleohol, from materials such as smoke- ‘perfect condensation of the solvent. _
less powder, it is customary to civculate air, A convenient means for, carrying out my
18 by means of & mechanical blower or by dif- mew process is iNustrated in the accompany-
forence of temperza:é:u.ze,;successiveiy through ing drawing, which shows, also, a preferred
‘the recovery. chamber, 2 condenser cooled embodiment of my apparatus invention. 70
with 2 coil containing circulating cold water 'The single figure is 2 view of the apparatus.
or refrigerated brine, 2 heating chamber in sectional elevation. ‘ :
20 heated by @ steam OF hot water coil, and The' recovery chamber. o, containing & .
_thence back to ‘and through the recovery layer of smokeless powder or similar mate-
chamber. The recovered solvent collects om - rial @, is provided with a cover b, which is 78
the outside of the coil of pipe in the con- ‘maintained closed during the operation.
‘denser and drips cut from an outlet as fast. “heating chamber ¢ contains a coil & through
85 as it collects. . . SRR - which is circulated hot water or steam.

“This system is open t0 2 pumber of objec: pipe ¢ connects the Hisating chamber ¢. with
tions, some of them quite serious. During the upper part of the recovery chamber a 89
the operation there cannot exist in the sys- and pipes f and ¢ connect the heating cham-
temn &1 atmosphere of pure vapor, as the - ber ¢ with the bottom of the recovery cham-

30 eondensing coil will, by the shrinkage due ber g, affording an endless path for the cir-
to the vapor being condensed out of the air, culation of air and vapor, this circulation
always suck in 2 Tittle air through the Te- being induced in the direction of the arrows 88
covered solvent exib OF through auy other by means of a fan or blower & interposed in
Jeak that may exist in the apparatus, this air  the pipe 7. o

86 being circulated around continuously Wit An-overflow passage 4 connects with pipes
the vapor. The only condition under which f and g at their junction and communicates .
this would not happen would be an insufi- with a condenser, the latter comprising 2 60 - B
ciency of the condenser, in which case sOme vessel § contalning water in which is 1m- -
of the vapor would escape at the solvent out- mersed a ‘coil of pipes % communicating .

46 let and be lost. Again, in the nsual gystem, with the passage ¢ zad having at its lower :
‘the heater and the ~ondenser are in the same end an outlet mm for the escape of air or con-

stem . and are constantly bucking against densed. vapor, as hereinafter described. Arn &8

?; T other, - Fence there js difficulty in overflow pipe # is provided for the water.

maingaining the powder mass &t the desired It is necessary to keep the water in the

45 temperajure; and sny attempt t0 unduly in- . condenser only at a temperature below the
crease the cirentation will merely transfer boiling point of the Tiquid which is being
hent from the heater t0 the condenser in & rocovered. . ' .

. 189
necessarily. wasteful manner. Again, inas The chamber ¢ should 'be heated to the.

much as the sondenser must operate upon 2 point required, o mainiain the circulating
55 certain volume of air ag well as upon the vapor above the coiling point of the liquid
~ 'vapor, 2 relatively low tepaperature ust be  which is to be resgvered. “fn the case of 2
maintained in the condenser, ioe cooling be- mixed solvent, like ether .and.a}cohol, good 106
ing necessary. ' " Tesults are obtained by maintgining the fem-
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perature of the circulsting vapor distinctly
above the boiling point of the ether but be-
low the boiling point. of the alcohol.

The operation is as follows:

Upon starting, the air in the endless cir-
culating system is first heated. Owing to
the fact that the condenser is not in the end-
less circulating system, the material 2 in
chamber @ soon becomes heated throughout
its mass. As soon as sufficient vapor is
evolved from the mass, all the air is expelled
by the vapor which is continually being
driven off ¥rom the mass by the heat. This
air is expelied through the overflow pipe ¢
and coil £ and escapes at the reeovered sol-
vent exit m. ' After the expulsion of the air,
which takes place almost immediately after

starting, there is established a circulation of -

ure vapor free from air, which, having a
gigher specific heat than air, is more effi-
cient. The vapor constantly being displaced
by the vapor continually being driven off
passes continuously into the condenser.

. The advantages of the above described sys-
tem may be stated as follows:

Inasmuch as the condenser is excluded
from the endless cireulating system, the cold
coil is not bucking against the hot coil, and

there is therefore no difficulty in maintain-

ing the powder mass at any desired tempera-
ture, as a large amount of air or vapor may
be circulated through the' system without
any waste of heat or cooling power. In no
event can there be any transfer of heat from
the heater to the condenser in a wasteful
manner,

Since, after the displacement of the air
at the start of the operation, no other air can
pass-or leak into the system, the condenser
operates only upon pure vapor and conden-
sation takes place as soon as a temperature
is reached below the boiling point of the
liquid which is being conderised ; ice cooling,

- therefore, being unnecessary.
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By reason of the foregoing conditions,
waste of heat or of cooling power is avoided,
the operation is carried on expeditiously and
economically, and no conditions are p: .sent
rendering possible imperfect condensation of
the solvent. ' ‘

Having now fully described my invention,
what I desire to claim and protect by Letters
Patent is:

1. The process of recovering solvent, such .

as aleohol and ether, from smokeness powder

~ and similar material, which consists in grad-

60

.ally vaporizing the solvent contained in the
material, segregating a part of the vaporized
sclvent and subjecting only the part segre-
gated to the action of a cooling' medium to
effect its condensation, and returning to the

1,204,086

material ithe uncooled remainder of the va-

"porized solvent.

2. The process of recovering solvent, such
as alcohol and ether, from smokeless powder
and similar material, which consists in es-
tablishing an endless circulation of fluid

through said material and simultaneously -
‘heating said fluid; thereby gradually vaporiz-

ing the solvent contained in the material, af-
fording an outlet for the excess heated vapor
thus constantly being formed and subjecting
only said escaped excess vapor to the influ-
ence of a cooling medium. L

3. The process of recovering solvens, such
as aleohol and ether, from smokeless powder
and similar material, which consists in es-
tablishing an endless circulation of fluid

through said material and simultaneously -

heating said fluid, thereby gradually vapor-
izing the solvent contained in the material,
and constantly discharging from the mate-
rial a volume of vapor in excess of that ad-
mitted thereto, subjecting only said dis-
charged excess volume of vapor to the influ-
ence of a cooling medium, and applying heat
to, and returning to 'the material, the un-
cooled volume of vaper., ‘

4. The process of recovering solvent, such

as alecohol and ether, from smokeless powder

and similar material, which consists in estab-
lishing through the powder an endless flow
of the vaporized Solvent that hasbeen driven
off from the powder and continucusly apply-
ing heat to the flowing vapor, thereby con-
tinucusly driving from the powder addi-
tional vapor, affording an outlet from the
endless vapor path for the excess of vapor
thus continuously forming, and cooling only

said excess vapor thus escaping from said -
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endless vapor path, whereby the vapor con- -

stantly passing into-the powder is vapor
that has not been previously cooled.
5. The process of recovering solvents, such

105

as alcohol and éther, from smokeless powder

and similar material, which consists in main-
taining, by circulation through a mass of the

powder, an atmosphere consisting entirely.

of the vapors of said solvent, supplying by
means of a heater interposed in the circula-
ting circuit the heat units which have been
abstracted by the conversion of the solvent
from the liquid to the gaseous state, conduct-
ing the excess of vapor continually formed

by the addition of aforesaid heat units away

from the circulating system, and condensing
the vapors thus conducted from the circu-
lating system.

In testimony of which invention, I have.

110

115

120

hereunto set my hand, at Wilmington, Dela- -

ware, on this 3rd day of January, 1917, -
FRANCIS 1. bu PONT.



