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To all whom it may concern:

Be it known that I, Toomas MarcoLm
Davipson, a subject of the King of Great
Britain, of Wilmington, in the county of

8 New Castle and in the State of Delaware,
have invented a certain new and useful Im-
provement in Apparatus for Filling Con-
tainers with Explosives, and do hereby de-
clare that the following is a full, clear, and

10 exact description thereof.

My invention relates particularly to an
apparatus designed for filling containers
with explosives, but it has reference espe-
cially to the filling of explosive shells in this

18 manner.

The object of my invention is to provide
a device by means of which containers and
particularly explosive sheils may be filled
with explosives in an expeditious and ef-

20 fective manner, and in such a way as to
leave a cavity of the exact dimensions re-
quired for receiving a booster or other deto-
nating agent. In the filling of explosives
into containers of this character and par-

25 ticularly into shells, it is desired to pour the
molten explosive into the container, but it
is necessary to provide in the body of said
explosive a cavity equipped with a shoulder,
the same being of such dimensions as to ac-

30 curately fit the booster or other detonating
agent when inserted therein, and heretofore
such cavity and shoulder have been made
by drilling out the explosive after cooling.
I have discovered that more advantageous

35 results may be obtained by the uge of a
former and pouring the molten explosive
into the container or shell around said
former. By this means, the bodies of ex-
plosives with the desired cavities may be

40 provided with a minimum amount of labor
and time, as well as at a minimum cost. The
object of my invention is, therefore, to ac-
complish these results while avoiding the
disadvantages of previous apparatus used

48 for this purpose.

Further objects of my invention will ap-
pear from the detailed description thereof
hereinafter.

While my invention is capable of being

50 carried out in many different ways, for the

" purpose of illustration I shall describe only
one form of apparatus made in accordance

with my invention and shown in the accom-
panying drawings, in which:

Figs. 1 and 2 show an apparatus applied
to the filling of shells.

Fig. 3 is a vertical section enlarged of the
former used for the same with the punch
shown in Fig. 10 inserted. '

Fig. 4 is a plan view of the same.

Fig. 5 is a vertical section of a modified
kind of former.

Fig. 6 is a plan view of the same.

Fig. 7 is a vertical section of another
modified kind of former.,

Fig. 8 is a plan view of the same. -

Fig. 9 is a plan view of a rod used for
detaching the former from the shell.

Fig. 10 is a vertical section of a punch
used for removing the head of solid explo-
sive from the former, and

Fig. 11 is a plan view of the same.

In the drawings, referring to Figs. 1, 3,
4, 9, 10 and 11 the apparatus is shown as
applied to the filling of a shell 1 having a
main body of pressed explosive 2 therein
containing a cavity 3 which is to be filled
with a molten explosive 4. In order to in-
troduce the molten explosive 4 into the shell
1, and retain a cavity 5 with a shoulder 6 of
such accurate dimensions as to exactly fit
the booster or other detonator to be later
inserted, a former 7 is introduced into the
shell, the same comprising a downwardly
directed tapered projection 8 having at its
upper end a cup-shaped portion 9 provided
with a flange 10 and a shoulder 11 adjacent
to the projection 8, containing a plurality
of holes 12 with bevelled edges 13 to provide
cutting edges 14 for a purpose to be herein-
after described. The flange 10 has a plu-
rality of oppositely arranged holes 15 to re-
ceive an operating lever 16, so as to detach
the former 7 and the head of the body of ex-
plosive from the body of hardened explo-
sive located in the interior of the shell 1,
the rotation having the effect of cutting the
body of explosive at the points where the
holes 12 are located. After the former 7
carrying the head has been removed from
the shell 1, the head may be removed from
the former 7 by the use of a punch 17 com-
prising a hollow cylinder 18 adapted to fit
over the extension 8, and a plurality of rods
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or pins 19 to enter the holes 12, and push
out the body of explosive. The parts shown
in Fig. 2 are comstiucted the same as the
parts shown in Fig. 1, but illustrated in this
instance a different arrangement of the
bodies of explosive in the shell from what
is shown in Fig. 1. In Fig. 2 is shown a
shell 19" having a main body of explosive
20, and an auxiliary body of explosive 21,
which may be introduced in the shell while
in a molten condition in the same manner
as heretofore described.

The modification of my invention shown
in Figs. 5 and 6 is the same as the form of
my invention shown in Figs. 3 and 4. éx-
cept that in this instance, the width ot the
parts is smaller, and feeding holes 22 are
provided around the same, which extend for
a short distance into a downward extending
projection 28 located on this former.-

The modification of my invention shown
in Figs. 7 and 8 is constructed exactly the
same as the form of my invention shown in
Figs. 8 and 4, except for the proportions.
and except for the use of elongated bevelled
holes 24 which are made narrow to provide
sufficient size for the feeding of the molten
explosive without increasing the width of
the former. ' _

In the operation of my invention, refer-
ring first to Figs. 1, 3, 4, 9, 10 and 11, the
shell 1 is filled with a body of explosive 2,
such forexample as amatol or T.N.T.
(amatol=trinitrotoluol, C,H,N,0,, and am-
monium nitrate, NH,NO,. T.N.T.=trini-
trotoluol as above) pressed into place in any
suitable manner. Thereafter, the former 7
is' inserted until the flange 16 rests upon the
upper edge of said shell. A molten explo-
sive, such for example as amatol or T.N.T.
(amatol=trinitrotoluol, C.H,N,O,, and am-
monium nitrate NH,NO,. T. N. T.=trini-
trotoluol) is now poured into the cup-shaped
portion 9, and is fed through the openings
12 into the shell until all of the cavity below
the openings 12 has been filled, and a quan-
tity of the molten explosive extends above
said openings. The molten explosive 4 is
now allowed te .cool and harden. While

hardening, however, the shrinkage in the.

volume of the explosive is taken care of by
the presence of the explosive in the cup-
shaped portion 9, so that when said explo-~
sive has become entively hardened the entire
cavity below the cup-shay it}
be compiletely filled, thus providing a cavity
with a shoulder of the exact shape and size
required for receiving the booster or other
detonating device tu be inserted into the
shell. The lever bar 16 is now inserted in
one of the holes 15, and the former 7 is ro-
tated, so as te cut the head of the explosive
away from the body thereof located beneath
the holes 12, by the aid of the cutting edges
14 1 said holes 12. The
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former 7 together with the head of explo-
sive may now be readily removed, where-
upon the shell 1 is ready to receive the
booster or other detonating device, and
finished in any desired manner. In order
to remove the head of explosive from the
former 7, the punch 17 is inserted over the
projection 8 with the pins 19 opposite the
openings 12, and the punch is now given a
sharp blow which drives the head of explo-
sive out of the former 7. The former is
now in condition for use in filling the next
shell in the same manner as above described,
and the heads of explosive may be melted
over again for filling succeeding shells. In
this way shells may be filled with molten
explosive in such a manncr as to avoid the
necessity of subsequently drilling out an ac-
curately shaped and sized cavity for receiv-
ing the booster or other detonating device,
while at the same time, the quantities of ex-
plosives left in the head are comparatively
small, so that very little remelting of ex-
plosives is required,

The shell 19" shown in Fig. 2 is filled in
the same manner, except that in this in-
stance, the former 7 is inserted before any
explosive is introduced into the shell, and
then a. quantity of molten explosive 20, as
for example amatol or T.N.T. is poured
into the shell. Thereafter, a quantity of
moltén explosive 21, as for example amatol
or T.N.T. is also poured in in the same
manner as the body of explosive 4 pre-
viously referred to.

The formers shown in Figs. 5, 6, 7 and 8
operate in the same manner as the former
7 previously referred to.

While I have described my invention
above in detail, I wish it to be understood
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that within the scope of the claims many

changes may be made therein without de-
parting from the spirit thereof,

I claim:

1. A former designed to feed molten ex-
plosives through the base opening of a shell,
said former comprising a depending exten-
sion, a cup-shaped portion for reception in
said base opening and having its internal
diameter approximating that of sald open-

-ing, and an opening for feeding the ex-

plosive from the cup-shaped portion around
the extension.

2. A former designed to feed molten ex-
plosives through the base opening of a shell,
said former comprising a depending
tension, a cup-shaped portion toi
in said base opening and having
diameter approximating that of s
ing, and an opening for feedin
sive from the cup-shaped pon
the extension, said cup-shaped pov

1 open-
e explo-
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ing a2 shoulder in which the opouing is
loeated.
3. A feed en ex-
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plosives through the base opening of a shell,
said former comprising a depending ex-
tension, a cup-shaped portion for reception
in said base opening and having its internal
diameter approximating that of said open-
ing, an opening for feeding the explosive
from the cup-shaped portion arcund the ex-
tension, said cup-shaped portion having a
shoulder in which the opening is located,
and the upper part of said former having
means whereby an implement may be en-
gaged for turning the former.

4. A former designed to feed molten ex-
plosives comprising a depending extension,
a cup-shaped portion, a sharp edged open-
ing for feeding the explosive from the cup-
shaped portion around the extension.

5. A former designed to feed molten ex-
plosives comprising a depending extension,
a cup-shaped portion, and a sharp edged
opening for feeding the explosive from the
cup-shaped portion around the extension,
said cup-shaped portion having a shoulder
in which the opening is located.

6. A former designed to feed molten ex-
plosives through the base opening of a shell,
said former comprising a depending ex-
tension, a cup-shaped portion for reception
in said base opening and having its internal
diameter approximating that of said open-
ing, a sharp edged opening for feeding the
explosive from the cup-shaped portion
around the extension, said cup-shaped por-
tion having a shoulder in which the opening
is located. and a hole at the upper edge for
the insertion of a hand lever.

7. In combination, a former designed to
feed molten explosives comprising a de-
pending extension, a cup-shaped portion,
an opening for feeding the explosive from
the cup-shaped portion around the extension,

e

and a punch adapted to fit over the pro-
jection and provided with a pin te fit in the
opening,

8. In combination, a former designed to
feed molten explosives comprising a depend-
ing extension, a cup-shaped portion, an
opening for feeding the explosive from the
cup-shaped portion around the extension,
sald cup-shaped portion having a shoulder
in which the opening is located, and a punch
adapted to fit over the projection and pro-
vided with 2 pin to fit in the opening.

9. In combination, a former designed to
feed molten explosives comprising a depend-
ing extension, a cup-shaped portion, an
opening for feeding the explosive from the
cup-shaped portion around the extension,
said cup-shaped portion having a shoulder
in which the opening is located, a hole for
a hand lever provided at the upper edge,
and a punch adapted to fit over the projec-
tion and provided with 2 pin to fit in the
opening.

10. A punch for use with & former for
cleaning the same, such former comprising
a head portion and a depending extension,
said head portion having an opening adja-
cent said extension; said punch comprising
an extended member centrally recessed to
be received upon and guided by said exten-
sion, and a pin extending forwardly from
said recess sald pin being spaced fremi said
recess in correspondence with the spacing of
said extension and said opening in said head
portion.

In testimony that I claim the foregoing
I have hereunto set my hand. ‘

THOMAS MALCOLM DAVIDSON.

Witnesses:

C. Lrox Jomnsox,
James SEELTON BROowNE.
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