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o all whom it may concern :

Be it known that I, Fraxcis I pe Poxr, a
citizen of the United states. residing at
Wilmington, county ¢f New Castle, and |
State of Delaware, have invenied a new and |
useful  Tmprovement in  Apparatus  for
Forming Explosive Powder into Spherical
Greains, of which the following is a full, |
clear, and exact description, reference heing
had to the accompanving drawings, which
form a part of thig specification. [’

The object of my invention is to provide l
a machine for praciising a process of manu- i
Lacturing black powder in granular form |
nvented jointly by Eraest du Pont and my- f
l
i
|
|

self and forming she subject matter of an
application for patent filed -of even date |
herewith, Sevial Jo. T84A77. To carry out
the said process, the ordinary ingrvedienits of
black powder, for example, 73 pavts of |
aiier, 16 parts of charcoal and 11, parts of
sulfur, arve, while in a dry state, thoroughiv

The wmass is then subdivided into particles
of approximately uniform size. and weight
and the particles are bronght into moving
cuntact with a heated surface, which has the
eifect of shaping the particles so that they
tend-to assume the form of balls or spheres.

The object of my invention may be more
specifically stated to be the provision of a
machine whereby, after the black poxder
ingredients are mixed and, by means of
water, converted into a pasty condition, the
process. may be carried out entirely nuto-

In the drawings, which show a preferved
embodiment of my invention: Figure 1 is a
side elevation of a portion of an-apparatus
embodying my invention; g 2 is a side
view showing the remaining portion of the
apparatus (shown partly inend view in
Fig. 1); Figs. 3 and 4 are enlarged (lf:f':p}
views showing how the prepeller blades fill :
the holes in the plate. - °

The explesive waredients, in the 'F(?!‘l‘x:.(;'f
a pasty mass by previcus adinixture wich
water as hereinbefore explaived, are ntve-
duced Into o cenieal receptacle or hopper o
which is preferably steam-jucket-l. Withia
the veceptacle @ ix o vertienl vevoluble <hatft
b having a number of radial propeller
blades ¢ more vr less inclined to the vortical,
Preiecting mward from the walls of the re-

eeptacle @ are a number of radial blades or

wings o, which just clear the blades e
Thereby votation of the mixture within the
receptacle is prevenied or obstrncied an:d the

same is forced down toward the open bot- .

ton of the receptacle.  Any suitable means
tor retating the shait b niy be employed,
as. for instance, a dviving shaft ¢ naving a
hevel gear 7 in driving engagement with a
sevel gear ¢ on the shaft 4. On the extreme
lower end of the shaft are inclined blades h,
similar to the blades ¢ but perferming the

special function of pressing the material

through holes ¢ in a flat herizontally ex-
tending revoluble annular plate 7/, which is
virtually the rim portion of a relatively
large wheel j, rotatable on a vertical axis,
and driven by means of a bével aéar wheel
engaging a rack 2 arranged on the lower
face of the wheel in concentric relation to
the wheel’s axis and between said axis and
the vows of holes 2. The holes 7 are ar-
ranged in rews in.cencentrie relation to the
axis and to each other and extend entirvely
around the wheel near its periphery.. The
portion 6t the wheel which. at any given
time, chvers the outlet of the receptacle a,

cleses satd outlet, so that no material can

escape from the receptacle except through
the ioles 4. The blades 4 press the material

‘inte the holes ¢ similarly to the manner in

which a nail hele is filled with putty by

means of a knife, as may be clearly seen by

reference to IPie. 3. The holes / extend com-
pletely through the plate. j from face to

face thereof, but the material is prevented

from being forced cut of the lewer ends of
the holes by means of a stationary plate or
guard o, which inediately underlies that
pavt ef the wheel which, at any given time,

is beneath the outlet of the receptacle .

At a suitable distance (measuring circum-
ferentially along the rows of holes in the
wheel j) from the mouth of the receptacle a
(say 180 degrees therefrom) is arranged a
wheel, or series of wheels, p, turning on a
horizental axis within a vertical plane ex-
tending vadially of the axis of the wheel j.
The wheel, cr sertes of wheels, p, is of sub-
stantially = the - thickness -of,” or slightly
thicker than, the width of the annular per-
forated portion of the wheel j, and is pro-
vided, en its periphery, with a number of
ejecters ¢ These ejectors ave shown as fin-
gers ¢r projections arranged in rows cor-
responding to the number of rows of holes ¢
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in the wheel 4, and are spaced apart to cor-

respond to the spacing apart of the holes 7,

and arve adapted to engage the holes 4 some-
what similarly to the mamner in which
sprocket wheel engages a sprocket chain.
Tt will thus be nnderstood that the wheel p
will be driven by reason of its engagement
with the perforations in the swheel j and
need not be otherwise positively driven. it
will also be understood that the fingers ¢,
as they ave projected into the holes ¢, neces-
sarily push out the separate plugs of pow-
der with which the holes have been filled.
Dyeferably the fingers are only -of such
length as fo force the plugs to the lower
edge of the holes but not to actually detach
them from the wheel, to which they cling
by reasen of the pasty consistency of the ma-

To insure the complete detachment

a

terial.
of the plugs there is provided a knocl-off,
preferably in the form of a thread ¢, ar-
ranged immediately below the. wheel j and
just in advance of the axis of the wheel p.
o maintain the thread in a clean condition
it is cansed to pass from a spool ¢ to 2 spool
p, the latter being slowly rotated from any
suitable driving means. The plugs thus de-
tached from the wheel j fall down into 2
and thence pass into an inclined.
cylindrical vessel w. See Iig. 2. The wall
of the vessel w, and also the wall of the hop-
per 2 and particularly the part of the latter
upon hich the pieces drop, must be heated
and to this end are shown as steam-jacketed.
The receiving end of the vessel w is elevated
above the level of the discharge end and is
rotatably supported upon rollers a oi a
The open lower end of the vessel
has extending therefrom a two-armed
spider z secured to a hollow shaft 10 ex-
tending axially of the vessel . The shaft
10 turns in a bearing 11 and has secured to

- 12, which engages any ap-
propriate driving mechanism. !

At the left hand side of Fig. 2 are shown
a steam-iniet pipe 13 and a steam-discharge
or drip-pipe 14, both connected to the steam
jacket 15 in the wall of the hopper ». At
the yight hand side of Fig. 2 are shown
pipes 16 and 17 performing similar func-
tions. The inlet pipe 16 extends from the
jacket 18 in the w
one arm of the spider
¢he hollow interior, and
the shaft 10. The discharge pipe. 17
tonds from the jacket 18 through the other
arm of the spider 2 and thence through the
hollcav interior of the shaft 10.

The powder plugs. discharged from-ihe.
wheel s by the cjecting wheel p and the
knock off ¢ are
cvlinders. Preferably they: are - not 1na.
sibstantianlly heated condition and’ to en-
able them to cool somewhat after they are
pressed into the holes ¢, the ejecting means

w
2

z and thence, through

ex-

o

all of the vessel w through -

along the axis, of

each in the shape of short |

‘the operation may be cari

ave arranged at a considerable distance from
the cutlet of the receptacle ¢. It has been
digeovered that when plugs of this shape,
or of any irregular shape, are dropped upon
o heated surface and agitated thereon, they
tend to assume a gpherical form. When,
therefore, the powder grains are discharged
from the lower end of the vessel 1w, they are
rounded and substantially uniform in. size.
T¢ the material s especially stiff, the grains
will less veadily tend to assume a perfect
spherical form, but even in this case a round-
ing of the edges will be effected with a re-
suitant good product. It will be under-
stood, therefore, that. the invention is not
limited to a machine, or apparatus in which
the resultant product necessarily approxi-
mates a spherical form. C

Fhe rolling of the grains or plugs upon a
heated surface not only rounds them as
above described, but this roliing contact is
maintained until they ave thoroughiv dry.

The apparatus also provides for a sufficlent

civculation of air to carry off the moisture,
which is expelled from the particles. by
means of the heat conducted and radiated
from the heated surface.

By remson of the fact that the shaping
and drying of the powder grains are enfiresy
effected by the simple eperation of convey-
ing the grains to a heated moving surface,

seale at o small expense.

Tt will be understood that the invention is

not limited to the details of structure shown-
in the drawings and hevelnbefore described,.

as the same may be varied from, to the ex-
tent permitted by the claims, without de-

parting from my invention. , .
" Having now fully deseribed my invention,

what I claim and desire to protect by Let-
ters Patent is: , ,

1. In a machine. for forming explosive
powder Into grains whose shap
sphericdl, - the ~combination with ' means
adapted to separate the explosive into sepa-
rate particles, and means presenting a mov-
ing heated surface adapted to receive the
separate particles and form them into balls.
9. In a machine for forming explosive

 powder into grairs whose shape tends to be

spherical, the. combination’ with —means
adapted to separate the explosive inte a mul-
tiplicity of particles of non-spherical shape,
and means presenting a moving heated =ur-
fhee adapted to receive the separate pavticles

“and veshape them into approximately spherti-

cal form. : o
3. In a.machine for- forming explosive

[

powder into grains whose’ shape teids to be

spherieal, the combination with . means
adapted to separafe the explosive info sepa-

vate particles of non-spherical shape. aud

means presenting a moving heated st face

adapted to receive.the sepavate particles
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and subject them to a rolling motion (where-

by ‘they .are rounded) and simultaneously
dry them. L .

4. In' 2 machine for forming explosive
powder into grains whose shape tends to be
spherical, the = combination with “means
adapted to separate the explosive into a mul-
tiplieity of cylindrically  shaped particles,
a receptacle adapted to receive the pavticles,
means to rotate, and means to heat the ve-
ceptacle, whereby ‘the particles are simul-
taneously subjected to heat and to a rolling
action, resulting in reshaping the particles
into approximately spherical form.

5. In a machine for forming explosive
powder into grains whose shape tends to
be spherical, the combination with a moving
plate having holes, filling means to force
the explosive into said holes, a revoluble
wheel provided with fingers adapted, in the
movement ‘of the plate, to enter said holes
and force the plugs nutwardly, and means
presenting a moving heated surfase adapted
to receive the plugs and form them into
balls.

6. In a machine for forming explasive
powder into grains whose shape tends to be
spherical, the combination with a moving
plate having holes, filling means to force
the explosive into said holes and thereby

adapted to enter said holes and force the
plugs outwardly, a knock-off adapted to de-
tach the plugs from the plate, ana means

> presenting a moving heated surface adapted

to receive the plugs "and form them into
balls. ‘

7. In a machine for forming explosive
powder into grains whose shape tends to be
spherical, the -.combination with a moving
plate- having lholes, filling means to force
the explosive into said holes and thereby
separate the explosive into plugs, means
adapted to enter said holes and force the
plugs outwardly, a thread extending under

and transversely of the direction of move-

ment of, the plate and adapted, in the move-
ment of the plate, to detach the plugs there-
from, and means to move the thread in the
direction of its length.

‘8. In a machine for forming explosive

- powder into grains whose shape tends tc be

69
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o

spherical, the combination with a moving
plate having holes, filling means to force the
explosive into said holes and thereby sepa-
rate the explosive into plugs, means adapted
to enter said holes and force the plugs out-
wardly, a thread adapted to underlie the
plate and, in the latter’s movement, detach
the plugs From-the plate, means to move the
thread in the divection of its length, and

means preseiting a moving heated surface

adapted:to.receive the plugs dnd form them
into balls

9. In a machine for forming explosive

%

powder into grains whose shape tends to he
spherical, the combinaticn with a moviug
plate having holes, filling means to feree the
explosive into said holes and thereby sepa-
ate the explosive into plugs, a revoluble
wheel provided with fingers adapted, in the

movement of the plate, to enter said holes

and force the plugs outwardly, « thread
adapted to underlie the plate and. in the
Iatter’s movement, deiach the plugs from
the plate, and means presenting » noving
heated surface adapted-to veceive the plugs
and form them into balls. :

'10. In a machine for forming explosive
powder into grains whose shape tends to he
spherical, the combination with a moving
plate having holes, filling means to force the

Cexplosive into said holes and therehy sepa-

ate the explosive into plugs, a wheel above
the plate and whose axis extends parvallel to
the plate and at substantiallv vight angles to
the divection of movement of the plate au
the point of the latter’s passage heneail the
wheel, said wheel. having radial fingers
spaced to correspond to the arrangement of
the holes in the plate and adapted, as the
plate moves, to enter the holes and thereby
ause the wheel to revolve and force the
plugs outwardly, and weans presenting o
moving heated surface adapted to receive the
plugs and form them into bhalls.

t1. In a machine for former explosive
powder into grains whose shape tends to be
spherical, the combination with a moving
plate having holes, filling means to force
the explosive into said holes and therchy

separate  the explosive into plugs, ejécting -

means to discharge the plugs from the holes
in the plate, x hopper adapted to receive the
discharged plugs, an inclined revoluble cyl-
inder whose upper end communicates with
the discharge mouth of the hopper. and
means to heat the inner wall of the evlinder
and the wall of the hopper upor which satd
plugs fall, : ‘

12. Tn a machine {for forniing expiosive

powder into grains whose shape tends to he

spherical, the comhination with a recepiacle
for the explosive having an open bottom, a
vertical shaft within the receptacle. blades
on the shaft and coacting blades on the in-
ner wall of the veceptacle extending inward
toward the shatt. a wheel rotatable on o ver-
tieal axis. a plate carvied by the wheel and
extending concentrically of the wheel’s axix

cand adapted. in the rotation of the wheel,

to travel under and close the mouth of said
receptacle, holes extending through the
plate, o blade earvied by said shafe and to-
cated closé to the votating plate and adapted
to foree the explosive teto =aid heles, o sta-
ticnaey guard plate loeatod nnderneath the
votating plate, a revoluble whoeel avminged
ahove the rotating plate aud provided with
fingers wdapted, in the rotation of the plate,
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to enter said holes and force the plugs out-
wardly, a knock-off thread adapted to un-
derlie” the plate and, in the latter’s rota-
tion. detach the plugs from the rotating
plate, means to move the thread in the direc-
tion of its length, a hopper located beneath
the knock-off thread and adapted to receive
the detached plugs, a revoluble inclined cyl-
inder whose upper end communicates with

16 the discharge mouth of the hopper, and

Ey 1,106,188

means to heat the inner wall of the cylinder
and the wall of the hepper upon which said
plugs fall. :

In testimony of which invention, I have

hereunto set my hand, at Wilmington, on 15
this Tth day of August, 1913,

" FRANCIS I pu PONT.
Witnesses: ‘
Howarp (JERDAR,
M. M. Haminron,




