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Unrrep StaTEs PATENT OFFICE.

FRANCIS G. DU PONT, OF WILMINGTON, DELAWARE.

APPARATUS FOR DISTILLING VOLATILE SUBSTANCES.

SPECIFICATION forming part of Letters Patent No. 503,586, dated August 22,1893,
- - Application filed April 14, 1898, Serial No. 470,347, (Nomodel) -

To all whom it may concern:

‘Be it known that I, FRANCIS G. DU PONT, a
citizen of the United States, residing at Wil-

‘mington, in the county of New Castle and
State of Delaware, have invented certain new

and useful Improvements in Apparatus for

- Distilling Volatile Substances; and I do here-
~ bydeclarethe following to be a full, clear, and
-~ exact description of the invention, such as

[O

will enable others skilled in the art to which

it appertains to make and use the same.

... My invention relates to improvements
apparatus for distilling volatile substances,

~ tion of the solvent from the grains of explo-

and it consists in an improved form of still,
especially designed to be used in the separa-

 sive formed by the process of making smoke-
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“to in proper proportions a suitable solvent of
nitro-cellulose, and finally removing the ex-
cess of solvent, and treating the grains so as

- 3°

less powder described in the joint application

of myself and Pierre S. du Pont, filed Decem-

ber 21, 1892, Serial No. 455,901, which will be
hereinafter fully described, and particularly
pointed out in the claims.
tion, the _
der is deseribed, which consists in suspending
finely divided nitro-cellulose in a suitable
liquid, granulating the same by adding there-

to harden and solidify them. As a prelimi-
nary or accompanying step to such solidifica-
tion and hardening of the grains, it is neces-

- sary to remove the excessof solvent from the
- grains, and it is the object of my invention to
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provide a form of still, which will enable this

" operation to be carried on easily and rapidly;
which will enable the solvent recovered by

the distillation to be eollected in such a man-
ner as to allow easy measurement of its
amount, and therefore of the extent to which
the distillation hasproceeded; and which will
enable the level of the contents of thestillto
be automatically maintained at or near-a cer-
tain point, thus facilitating the operation of
distillation.

ranged as to have the distillate from the main

still’ delivered into it, and is further con-

1n

_ _ In said applica-
process of making smokeless pow-

This object I attain by the use |
of a main still, provided with means for con-
densing and collecting the vapors formed.
therein, and an auxiliary reservoir or collector
used in connection therewith, whieh is so ar-

nected to the still-'--by a pipe jointed to the

-still at a point slightly above the level of the

liquids in the same, and to the reservoir at a
point below the level of discharge of the dis-

tillate, the connection being such that after
the level of the contents of the reservoir
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reaches that of the said overflow pipe, any

further addition to its contents is siphoned

‘over to the main still. The distillate obtained

by the special use of the still herein described

| consists of the solvent vaporized from the

orains of explosives which are placed in the
tank, and the water which is added to the
orains. Of the two-fold distillate thus ob-

‘tained, the distilled solvent, being heavier
than the condensed water, settles to the bot-
tom of the reservoir, and can be drawn off

‘and measured at any time, thus permitting an
‘accurate quantitative determination of such

distillate to be obtained. - The distilled water

s, in the manner above stated, automatically

returned to the still, and asthe amount of dis-
tilled solvent is much less than that of the dis-

tilled water, and as nearly all of such wateris

6o
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returned to the still, the level of the contents

of the sameis maintained practically constant.
‘The apparatus forming my invention is

fully represented in the drawings accompany- -
80

ing and forming a part of this application,
which is a sectional view of the still, the res-
ervoir,and the parts used in connection there-

Referring to the drawings, A representsthe
still, which is of any convenient size and con-

struetion, and has around its lower portion,

B, an encireling steam jacket, provided with
steam inlet and outlet pipes. The pipe C, at
the apex of the conical bottom of the still,
serves for the introduction and removal of

placed the jacket G, which is provided with

water inlet and outlet pipes, and between -
which, and the said shell F, a stream of cold |

water is constantly flowing when the still is
in operation. The outlet H is for the con-

that the fall of the pipes leading to the same

is backward into the still, so as to drain con-

35" ,.

duction of vapors escaping from the still to
any suitable condenser, which is so arranged

. 90 .
material. Thestillisprovided with a conical =~
| top, D, around the outer shell, ¥, of which 1s

IOO-_-

densed products into the still head. Inside




[ condensed inthe still head, into the annulaa |
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~ grains of explosive, obout 140° Fahrenhelt f';-‘plpe L to the bottom of the reservoir, and by

. The vacuum is not necessary, however, in the |
. -treatment of all classes of volatile substanoeq

"-;f'lald its use does not form an essential portlon;’ |
55

- ner side of shell E, and will by said shell be | the reservoir, and I do not confine myself to

S ‘delivered into - the annular tlough I, from |

) dlstlllate

.. ..:_..bottOIn Of the St]l]_
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. ‘:_‘ |

‘trough I, which- surrounds the mterlor of thef

f..f' o still at the base of the still-head.

of my process. The vapors thus:

‘whence it will be conveyed tothe reser vou-Kéf ;-
-~ by pipe J. The nncondensed portion of the |
. 'vVapors passes under the edge of the- inner-

- cone, and ‘up between the outer and inner:
“‘gones. .

The pipe J
affords an exit from this trough into the outer-
vessel K, which an swers as areservoir for the |
ThlS reservoir-has a conical bot-+|
tom, and a pipe at the apex of the same, from |
"Wthh may be drawn from time to time the | water, after the level of the contents of the
solvent which collects in said bottom, the |-
“solvent being heavier than water.
- ‘reservoir is. a,lso provided with an' air- -tight

~ closure-at its top, and a stop cock M for ther-
. —admission of air,
20

'reservow

The said

-Besides the oonnectlon af- |

+ forded by pipe J, the reservoir is also con-
- nected with the- stﬂl by the overflow- pipe’L, | pipes J and'L should be closed, and the cock

- which is joined to the etﬂl at a point a llttlel:ﬁ-' :

- above-the level of the contents of the same,

. and entersthe reservoir at a point below the |

level of discharge of the dlstﬂlato thus allow-

ing the water, Whleh 1s the lwhter product of |-

Cocks are pro-

-oonetant

‘A vacuum

+: the distilled solvent;

produced |
"~ rise to the oomcel top of the still, and a por- ! through pipe L to: the still, and drawing off

R ~_tion of the same will be oondeneed on the in- |'the lln'hter product through the side outlet of

I25
the. sepamtlon and | reooverv of tho hoewer'-- |

Sinece the outer cone is- smroundedi},i
by cold water, a further and- much greater.}
- condensation. takes place here, this portion of:

o the dlstﬂlate 11ko the preoedm belnor qehv-

. of the ..... ehe]l F dnd of a form oorrespondmw to 1 ered mto the reservomK by plpe J IE any

T tha,t of said ehell is ellspended the inner shell.-*
“or cone E, the funotlon of whichisto prevent |
‘the dlstlllato coming from the condeunser from-
falling again into the still, and to detérmine
its dehvery, as.well as that of all the vapors |

uneondensed vapor remains, it-passes quard

“through pipe H into the oondeneer and is
‘there condensed a,nd delivered on the outer
‘surface of the inner cone, whence it finds its
|-way into- the- annular t1ooﬂ'h I, and from
| ‘thence, by pipe J, into the reservoir K. All
-of the d1et1lla,te is thus condensed, collected
“in the annular troucrh and dehvered into.the
When the distillate reaches the
reservoir, a separation of the products form-
Aing the same takes place, the heavier solvent -
falling to the bottom of the reservoir,and the

-__reservolr has reached that of- the pipe L, , Pass- -
ing over into the main still. _
:'i.-tm:le the. solvent should be dlawn oft from the

??_resewou in order that too much of the sol- 85
vent may not gather therein, and while this
_operation is bemn" performed the cocks to

- From time to

In this

-tained,and thus 1t can be determined when the
.ﬁthe dletlllatlon to flow baok into the main |
still ‘as rapldly as formed."
. vided in the two pipes connecting the still
- and the reservoir,so that incase a vacuum is
used in. eonnectlon with the outlet pipe of. “As the amount of oolvent reoovered 1s small
 the still, they may be closed, and air admitted | i

_'i_-t-o---the----reservmr throuﬂ'h"'the"oook‘M""restofl‘ﬁ'ﬁ‘f’ Tf'o'ifef""i'ﬁfo""th'e""i'"eeeﬁfoL'i‘ """ oﬁ'd""é;'s'"”tho"arnount of 100
== atmospheric pressure, and enabling theheavy | |
35 liquid at the: bottom of the reservoir to be;_.
o 'dr’awn off from time to time as needed.
- The operation of my still is as follows -——A-f‘
«"p01 tion of the grain produced by the process |-

. described in the application above referred-
to, and the solvent found in connection there-

dIStllll ngoperation has prooeeded far enough.

-The solvent recovered is per feotlypure, and is
“in condition to be used over again in'the pro-
{-duction of afresh quantity of exploswe grain.

such solvent is small in comparison ‘with the

'amount of water in the still, the automatic
=} return of the' water to the stlll maintains the
level of the contents.of : the same praotioally |
It is.thus: unneoese&ry‘ to at times
[ interrupt the operation of the: still, and in-

| troduce a fresh supply of waterinto the same.
Wlth is placed in the still, and wateris added |

.about to the level of the Jooket 1
~pump is'then connected to pipe H, and steam |
~eireulated: through the jacketsu rroundl ng the .

Tho object of using the |
~“vacuum ig to decrease the atmospheric press- {

After the siphoning action has commenced,
‘the then level of the eontents of ‘the'still is
‘maintained almost absolutely constant, a 110
|} slight deviation bemo; due to the: removal of
‘Thetime of commence-

| mentof such siphoningaction dependslargely
ure in the still, thus hastenmﬂ' the ebullition. |

. of the contents of the same, and preventing |-
-~ the temperature of the same rising above |

[ upon the relative: proportions of the stilland.
| reservoir, and- the posmon of the ovorﬂow'

_'__plpe n sald reservoir,:
the desired point, which is, when tr eatmw the |-

_75_.__'._

8o

"M opened, so' that: the: ordlnary atmoSpherlo-------
-ipressure mey exist in the reservoir.
‘manner, the exact quantity of solvent dis- -
tilled: from the grain of the still’ may be-ascer-
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It is evident that by prolonmnn‘ tho elphon

product of distillation. .
‘I do not confine mysolf to the exaot form

-f-"and proportions of “the. apparatus ‘described
“herein, or to the use of the apparatus in the
j_plooess of manufaoture of smokelose powder
- "What I'claim as: new, and desu'e to securo'_
- by Letters Patent igwm _} IR o
1 Ina stlll the oomblnatlon Wlth the ¢oni-

; prowdlncr a ‘side outlet for the reservoir, I
ma,y use my-: apparatus forthe Separatlon e,nd

[20

1-recovery-of the:lichter of ‘the two produetsof -
~distillation,: roturmnﬂ' the ‘heavier product

I30
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lllllll

!
IIIII
.....

cal top of the same:prdvidéd With -'ref-rigefé,t-

ing means, of an inner conical shell suspend-

ed within the top, an annular {rough ar-

ranged so as to collect the distillate, and a

delivery pipe for said trough, substantiall

ol
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2. In an apparatus for distilling volatile
substances, the conibination with a main still

- provided with a conical top having refriger-
IO
ed within said top, and an annular trough ar-

ating means, an inner conical shell suspend-

ranged so as to collect the distillate, of a res-
ervoir for receiving the distillate, provided

- with an outlet for one of the condensed pro-

20

ducts, means for automatically returning the

other condensed produet to:the main still,
and a pipe leading from the annular trough

“of the still to the reservoir for conducting the
- distillate to the same, substantially as de-

scribed.

3. In an]apparatﬁs for __'di.st_illiﬁg _vblalti'l'e_

substances, the combination with a main still

- provided with a conical top having refriger-

25

ervoir provided with an outlet at its bottom,

ating means an inner conical shell suspended

within said top, and an annular trough ar-
ranged so as to collect the distillate, of a res-

a pipe conducting the distillate to the reser-

“voir, and a pipe connecting the reservoir with

508,686

-

the still at a poiﬁt- aboﬁe the level of the lig-
uids in the still, substantially as deseribed.

substances, the combination with a main-still
provided with a conical top having refriger-

| ating means, an inner conical shell suspended
‘within said top, and an annular trough ar-

ranged so as to collect the distillate, a reser-

| voir having an outlet opening at its bottom,
a pipe conducting the distillate to the reser- -

voir, and a pipe connecting the still with the
reservoir at a point above the level of the

30

4, In an apparatus for distilling volatile .

35
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liguid in the still, and below the point of en-
‘trance of the distillate, substantially as de-

scribed. - . | | _
5. In an apparatus for distilling volatile

lar trough I, of a reservoir K, having an out-

| let opening at its bottom for the heavier con- '
densed .produect, and connected to said still

by the distillate-discharge pipe J, and the

| overflow pipe L, substantially as deseribed.

~ Intestimony whereof I affix my signature in
presence of two witnesses.
' - ~ FRANCIS G. DU PONT.
- Witnesses: o
- Fraxcis 1. pu PoONT,
- ELIZA SIMONS.
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| substances, the combination with a main still -
A, provided with the inner shell £ and annu-

50




	Drawings
	Front Page
	Specification
	Claims

