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Ts all whom 1t may concern: -

Be it known that I, IFraxcis 1. pu Poxm,
a citizen .of the United States, residing at
county of Newcastle,

z
!

and .

5 State of Delaware, have invented a new and |
useful Improvement in Methods of Evapo- |
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rating Explosive Mixtures, of which the tol-

lowing is a full, clear, and exact description, : ,
ing . heat and are held away from the central

reference being had to the accompanying
drawings, which form a part of this speci-
fication. |

My invention has for its object to provide |
a method whereby, 1n an evaporating appa-
ratus for explosive mixtures 1n which the !

material is carried by a conveylng screw
through a tube surrounded by

treated alike with respect to heating and
also will be subjected in transit through the
tube to a like rubbing by the blades against
the wall of the tube. Speaking generally,
I accomplish this by subjecting the mater:al
in the tube to the action of centrifugal
force by rotating the screw conveyer so
rapidly that the centrifugal force produced
will force any material, attaching
ing to attach to the blades, to the inner wall
of the tube.

The apparatus, in which I have carried
out my process, in general, comprises a plu-
rality of tubes in each of which 1s a con-
veying screw, the blades of which approach
closely to the inner periphery of the tube.
Surrounding each of these tubes 1s a tube
having a header at each end. To one

‘header is connected a passage for heat sup-

ply, say steam or hot air, and to the other
header 1s connected an outlet. To the 1n-
terior of each of the conveyer tubes is con-
nected a Fassage from a pump section or a

section of a multiple pump. KEach of the
screw conveyers has at one énd, a gear which

meshes with a gear upon a vertical shaft.
The screw conveyers are revolved at such
a high rate of speed that the centrifugal
force produced is such as to throw off any
solid particles of the explosive mixture,

tending to attach to the blades, to the inner

periphery of the tube. A passage, in which
the explosive mixture passes from the mix-
ing or compounding apparatus, has an 1in-
dependent connection to each pump section

and each pump section feeds to a separate |

a heating :
medium, all the material will be brought 1n ;
contact with the wall of the tube, and thus

o or tend-

*
|
b
.

i

evaporating tube. By this arrangement the.

explosive mixture is divided evenly and
properly between the tubes and all the solid
particles are forced and held against the
heated periphery while passing through the
tube and, in their passage through the tubes

are worked by the conveyer. Thus all por-.
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tions of the mixture are subjected to like

- moisture of the tube and are equally and 1n

Il e — ale— il e

tubes f to f*.

- like manner werked during said passage.
I will now describe 1n detail the apparatus |

illustrated 1n the accompanying drawings.

In the drawings: Figure 1 1s an elevation
of the apparatus embodying my invention.
g, 2 1s a detail sectional view on line 2—2
Iig. 1. Fig. 3 is a detail view of a portion
of the pump partially broken away. Iig. 4

1s a cross section on line 4—4, Kig. 3. Ifig. 5

IS a perspective view of a palr of pump
blades.
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a to ¢ are tubes having at one end the

header o and at the other end the header c.
The header 0 has the inlet pipe d leading
from a heat supply, steam or hot air. The
header ¢ has the outlet pipe e. Within each
tube @ to a® is a tube, these tubes being re-
spectively lettered f to /. Within each tube

f to f* is a conveyer g the blades of which

rotate closely to the inner periphery of the
Each conveyer shaft has con-
nected with it a gear 2 which meshes with a
gear ¢ on the vertical shaft 5. This shatt y
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is rotated, by means not shown, at a high

rate of speed. Kach tube 7 to f/* has a con-

duit or pipe entering therein, these being let-

tered Ztok®. These pipes/k to/® lead from the
respective tubes f to f° to respective sections
[ to I of a multiple pump. Iach section of
the multiple pump has an inlet m, said 1nlets
connecting by pipes ¢ with a conduit s, com-

‘mon to all, leading from the explosive mixer

or compounder. Kach pump section 1s
formed of a shaft » having the central bore
v and formed at one end with the female
threaded portion o and at the other end with

' the male threaded portion p. Suirounding

each shaft section is a casing 7, made 1n sec-
tions to slip over the shaft, provided with a

circumferential but eccentric bore 10 with

respect to the shaft. _

{ are the blades of each pump section
(shown in detail Fig. 5) provided with a
central cut away portion w. The shait has
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shipped on and glands 2
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two orifices # and
isertion of the blades £, The blades £ make
a loose fit in the orifices in the shaft to al-
low a shiding movement to follow the eccen-
tricity of the bore 10.  One orifice, as shown,
¥, 1s made sufliciently larger than the other
to allow the sertion of one blade when the
other blade ¢ is in position. The inlet m is
placed at one end of the eccentric portion
and the outlet at the other end.

The material fed into the pump enters the
cavity tormed by the eccentricity and is car-
ried by the rctating blades to the outlet, the
blades following the eccentricity by reason
of the movement with respect to the shaft
betore described and the loose interlocking
of the cut away portions of the blades with
each other.

It may readily be seen how the pump sec-
tions are assembled. Each shaft section be-
ing provided with a male and female screw,
may be connected to each other, the casing
inserted to 1nsure

casings are supported upon the shaft sac-

tions and held from rotation by the pipes 7.

One end of the shaft » has mounted upon
it the gear 1 which meshes with the gear 2
on the shaft 3. At the cther end of the
shaft is the gear 4 meshing with a gear on
the vertical shaft ‘Thus the pump is
driven from the same shaft which drives the
conveyer screws. The central bore # com-
municates with the oiler 5, thus enabling all
the sections of the pump to be oiled from a
single point. |

In practice I'have used convever tubes of

a diameter of 31 inches with the pitch of

the conveyer screw of 2 inches and the
length of such tubes 23 feet. The cenveyers
should rotate at least 288 revolutions, and

not below 250 revolutions. per minute. 1

prefer to rotate them at 300 revolutions per
minute. I have used an explosive mixture
comprising (3 per cent. nitrate of soda, 11
per cent. sulfur and 16 per cent. charccal.
These mgredients are mixed, befcre the
evaporation, with equal weight of water,
that 1s to say, to each pound of this mixture
15 added a pound of water, so that, in weight
tlie resultant 1s 40 per cent. of the explosive
and 50 per cent. of the water. After pass-

ing through the evaporator, the resultant ;

contains from 10 per cent. to 15 per cent. of
water and from 90 to 85 per cent. of powder,

- as they were 1nitiaily.

944,500

y cut therein to allow the | the relative percentages of the ingredients

of the explesive powder remaining the same

Ilach of the seven units of the pump
should be of sufficienf size, when the pump
1s operated at about one hundred revoluticns
per minute, that each unit delivers about
200 lbs. of the mixture per hour. The
seven tubes thus deliver an amount of the
explosive suflicient to make about 700 lbs.
of powder per hour.

The explosive mixture after treatment in
the evaporator falls upon the conveyer v
which will carry it to a drier.

In my apparatus as may be seen during
evaporation, instead of carrying the entire
volume of the mixture thrcugh a series of
evaporating tubes, it is divided up and eacls
divisicn carried through a single tube, thus
making the result more certain, better and
more rapid. Ifurther, all the material is
forced to the inner periphery of the evapo-

| rating tube, thus insuring it receiving like
tight bearings for the shaft sections, said

treatment of heat and rubbing and werking.

I do not herein claim the apparatus
herein described, as the same forms the sub-
ject matter of an application filed con-
temporaneously with this. |

Having now fully described my invention,
what I claim and desire to protect by Let-
ters Patent 1is:

1. The herein described improvement in

the process of evaporating explesive mix-
tures 1 a tube surrcunded by a heating
medium and containing a screw conveyer,
which consists in rotating the conveyer so
rapidly as to produce centrifugal force suffi-
ctent to drive the particles attaching or
tending to attach to the screw toward the
mner wall of the tube.

2. The herein described improvement in
the process of evaporating explosive mix-
tures, which consists in subjecting the ma-
terial 1n a tube to tlie acticn of centrifugal
force sufficient to drive the particles to the
periphery and heatine and carrying said
particles through caid tube while subjected
to a rubbing action.

In testimony of which invention I have
hercunto set my hand, at Wilmington, Del.,
on this 16th day of November. 1908.

FRANCIS I. DU PONT.

Witnesses:

W, Staxias,
Gorpox L. NaywLor.

60

60

70

70

80

89

90

90

100

105



	Drawings
	Front Page
	Specification
	Claims

