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UNITED STATES PATENT OFFICE.

BT FRANCIS I DU PONT, OF WILMINGTON, DELAWARE, ASSIGNOR TO THE E. I. DU PONT DE

. NEMOURS POWDER C

NEW JERSEY.

OMPANY, OF WILMINGTON, DELAWARE, A CORPORATION OF

- APPARATUS FOR EVAPORATING EXPLOSIVE MIXTURES.

o

Specification ofi Letters Patent,

-~ To all whom it may concern.:

Be 1t known that I, Francis I. pu Ponr, a
citizen of the United States, residing at Wil-
mington, county of Newcastle, and State of
Delaware, have invented a new and useful

Improvement in Apparatus for Evaporat-

ing Kxplosive Mixtures, of which the fol-

L ~lowing 1s a full, clear, and exact description,
~ reference being had to the accompanying

drawings, which form a part-of this speci-
. fication. - *

- My invention has for irt-s o'bject to provide
~© an evaporating apparatus for explosive

15

- mixtures Into the evaporator proper of
-which the explosive mixture 1s fed in

measured and regular quantities and in

| - 'which the evaporation is uniform through-

20

- screw, the blades of which approach closely
~  the mnner periphery of the tube.
~1ng each of these tubes is a tube having a

2

out the mass and all the material worked

~during such evaporation.
~ Speaking generally, T employ a plurality

of tubes in each of which is a conveying
Surround-
header at each end. To one header is con-

nected a passage for heat supply, say steam
or hot air, and to the other header is con-

. nected an outlet. To the interior of each of
- . the conveyer tubes is connected a passage

.30

' with a gear upon a vertical shaft.

- "screw conveyers are revolved at such a high
39

- duced 1s such as to throw off any solid par- -

from a pump section or one section of a
- multiple pump. Each of the screw con-

veyers has, at one end, a gear which meshes
' The

rate of speed that thé centrifugal force pro-

o - ticles of the explosive mixture, tending to

~of the tube.
40
- " compounding apparatus, has an independent
connection to each pump section and each

attach to the blades, to the inner periphery
A passage in which the ex-
plosive mixture passes from the mixing or

' - pump section feeds to a separate evaporat-

o ing tube. By
- 45 |

this arrangement the ex-
plosive mixture is divided evenly and prop-

~ erly between. the tubes and all the solid par-
. ticles are forced and held against the heated
7 periphery while passing through the tube

-~ and, 1n their passage through the tubes, are

: 5 o
- - “of'the mixture are subjected to like heat and |

worked by the conveyer. Thus all portions

 are held away from the central moisture of

the tube and are equally and in like manner

worked during said passage.

I do not claim herein the method consist-
mg In subjecting the material passing
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through the evaporating tube to the action

of centrifugal force sufficient to drive the
solid particles to the inner periphery of the
evaporating tube and heat and carry the
particles along the said inner periphery to
the outlet of the tube with a rubbing action
against sald tube as the same forms the sub-
ject matter of a separate application filed
contemporaneously therewith.

I will now describe an embodiment of my

nvention illustrated in the accompanying

60

65

drawing and then point out the invention in

the claims. _ .

In the drawings: Figure 1 is an elevation
of the apparatus embodying my invention.
F1g. 2 1s a detail sectional view on line 2—2
Fig. 1. Fig. 3 is a detail view of a portion
of the pump partially broken away. Fig.
4 1s a cross section on line 4—4, Fig. 3. Tig.
5 1s a perspective view of a pair of pump
blades. '

¢ to o° are tubes having at one end the
heacder 6 and at the other end the header e.
The header 6 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 ¢ 1s a tube, these tubes being re-
spectively lettered f to . Within each tube
f to f* 1s a conveyer ¢, the blades of which
rotate closely to the inner periphery of the
tubes f to f*.
nected with 1t a gear 2 which meshes with
a gear ¢z on the vertical shaft . This shaft
7 1s rotated, by means not shown, at a high
rate of speed. Iach tube f to f° has a con-

. dutt or pipe entering therein, these being

lettered % to 4£°. These pipes £ to ¢ lead
from the respective tubes f to f¢ to respec-

| tive sections / to {® of a multiple pump.

Kach section of the multiple pump has an
inlet mm, said inlets connecting by pipes ¢
with a conduit s, common to all, leading

from the explosive mixer or compounder.

Kach pump section is formed of the shaft n
having the central bore » and formed at one
end with the female threaded portion ¢ and

Itach conveyer shaft has con-

70

75

80

85

90

95

100



10

15

- when the other blade # 1s in position. _
inlet 7 1s placed at one end of the eccentric

20

29

=

at fhe other end with the male threaded

portion p». Surrounding each shait section

1s a casing 7, made in sections to slip over
the shaft, provided with a circumiferential
bore 10 eccentric with respect to the shaft.

t are the blades of each pump section

'(shown in detail Fig. 5) provided with a

central cut away portion w. The shait has
two orifices # and ¥ cut therein to allow the
insertion of the blades 4.

shown, % 1s made sufficiently larger than the

other to allow the insertion of one blade
The

portion and the outlet at the other end.

- The material fed into the pump enters the

cavity formed by the eccentricity and 1s car-

ried by the rotating blades to the outlet, the

blades following the eccentricity by reason
of the movement with respect to the shatt
before described and loose interlocking
the cut away portions of the blades with

| _each other.

1t may readily be seen how the pump

gections are assembled. Kach shaft section

30
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being provided with a male and female
secrew, may be connected to each other, the
casings slipped on and glands z inserted to
insure tight bearings for the shaft section,
said casings are supported upon the shaft
and held from rotation by the pipes ¢.

One end of the shaft » has mounted upon
it the gear 1 which meshes with the gear 2
on the shaft 3. At the other end of the
shaft is the gear 4 meshing with a gear on
the vertical shaft 7. Thus the pump 1s
driven from the same shatft which drives the
conveyer screws. The central bore » com-

municates with the oiler 5, thus enabling all

sections of the pump to be oiled from a
single point. ._

In practice I have used conveyer 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 conveyers should
rotate at least 288 revolutions, and not below
250 revolutions, per minute.

I have used an explosive mixture com-
prising 73 per cent. nitrate of soda, 11 per
cent. sulfur and 16 per cent. charcoal.
These ingredients are mixed, before the
evaporation, with equal weight of water,
that 1s to say, to each pound of this mixture
is added a pound of water, so that in weight
the resultant i1s 50 per cent. of the explosive
and 50 per cent. of the water. Adfter 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,
the relative percentages of the ingredients of

of

. _ I prefer to
rotate them at 300 revolutions per minute.

945,108

the ex_plosive powder remaining the same as
they were initially. -
- Each of the seven units of the pump

| should be of sufficient size, when the pump

is operated at about one hundred revolu-

| tions per minute, that each unit delivers

about 200 lbs. of the mixture per hour. The
seven tubes thus deliver an amount of the

| ‘explosive sufficient to make about 700 lbs. of
The blades ¢
make a sliding fit in the orifices in the shafts
to allow a sliding movement to follow the
‘eccentricity of the bore 10. One orifice, as

powder per hour.

The explosive mixture after treatment in
the evaporater 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 through a series of
evaporating tubes, it is divided up and each

60

70

79
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division carried through a single tube, thus

making the result more certain, better and
more rapid. Further, all the material 1s
forced to the inner surface of the evaporat-
ing tube, thus insuring it receiving like

85

treatment of heat and rubbing and work-

Ing

pump herein described, as such forms the

| subject-matter of claims of an application

I. do not herein claim the multisectional

90

Serial Number 472,808, filed by me January

| 18th, 1909, a division of this application.

Having now fully described my invention,

what I claim and desire to protect by Let-

ters Patent is:

99

1. In an apparatus for evaporating ex- -

plosive mixtures, in combination, a conduit
adapted to carry the explosive mixture, a

plurality of evaporating tubes, a conveyer

in each tube, means to heat the walls of said

100

tubes, and means to deliver like quantities

of the explosive mixture from the explosive

mixture conduit to each evaporating tube.
2. In an apparatus for evaporating ex-
plosive mixtures, in combination, a conduit

105

adapted to carry the explosive mixture, a

plurality of evaporating tubes, a conveyer

mm each tube, a chamber surrounding each

tube adapted to receive a heating medium,

and an independent pipe from the explosive

| mixture conduit to each evaporating tube.
8. In an apparatus for evaporating explo-

sive mixtures, in combination, a conduit

adapted to carry the explosive mixture, a
plurality of evaporating tubes, a multisec-

110

115

tional pump having sections equal in num-

ber to the evaporating tubes, an independ-

ent inlet from the explosive mixture conduit
to each section of the pump, and an outlet
from each section of the pump to its corre-

sponding evaporating tube. .
4. In an apparatus for evaporating ex-

plosive mixtures, in combination, a conduit
adapted to carry the explosive mixture, a

plurality of evaporating tubes, a conveying
screw in each evaporating tube, a chamber

| adapted to receive a heating medium sur- '
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- rounding each evaporating tube, a multi-
~sectional pump having sections equal in

number to the evaporating tubes, an inde-

- pendent Inlet from the explosive mixture

conduit to each section of the pump and an

~outlet from each section of the pump to its

- corresponding evaporating tube.

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

FRANCIS 1. DU PONT.

Witnesses: - '
Wn. STANIAR,

(GorpoN L. NAYLOR.
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