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The invention described herein may be manu-
factured and used by or for the Government for
governmental purposes, without the payment to
me of any royalty thereon.

My invention relates to a method for filling a )

high explosive shell and apparatus therefor.,

- In the past shells have been filled with . N. T
by pouring meolten T. N, T. in the shell and then
performing a manual “breaking down” or “pud-
dling” operation. It was found that each indi-
vidual particle of the T, N. T. would not cool at
the same rate, i. e., the particles adjacent to the
metal envelope of the shell gnd the particles
forming the upper surface of the T. N. T. would
solidify first and form a crust-like structure
around the internal molten liquid. This condi-
tion is found to be readily attributed to the fact
that the metal envelope of the shell and the air
above the surface of the shell conducts heat away
from the adjacent T. N. T. particles at a greater
rate than supplied by the internal particles and
to the fact that the density of solid T. N. T is
greater than the density of liquiq F. N. T. If the
T. N. T. were allowed to cool as indicated, minute
voids would appear within the body of the T. N, T,
and as a result the maximum amount of explosive
ber cubic inch of shell is not realized; also the
effectiveness of the detonation of the T. N. T.
would not be fully realized and in some cases the
T. N. T. would not be detonated by the booster
charge.

To guard against the presence of these undesir-
able voids in the body of the T. N. T. in the past,
small ‘amounts of T. N. T. were progressively
boured in the shell and allowed to cool and dur-
ing the cooling period external manually operated
means were employed to break up the “crust”
formation. This process of course was time con-
suming and required the continued vigilance of
the operating personnel.

According to the present invention the voids
are greatly reduced or eliminated as seen from the
Tact that the density of the T. N, ‘T. loadeq ac-
cording to my invention has been found to pe
1.66 as compared to a density of 1.55 which was
obtained according to the prior art practise. Also
the shell is, according to my invention, filled in
a shorter period of time with less operating
personal.

An object of my invention is to provide a
method for filling a shell with T. N. T. or other
material having a higher density when in the
solid state than when in the liquid state, so that,
a dense packing of the T. N. T, or other material
within the shell results,
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In its broader aspects my invention relates to
a method and apparatus for filling a container
with a material which shrinks in size when i
passes from the liquid to the solid state; an object
of my invention is to produce a dense packing of
such g material in the container.,

Another object of my invention is to produce
a densely packed shell with the use of compressed
gas.

With the foregoing and other objects in view,
my invention resides in the method and novel
arrangement and combination of elements neces.
Sary to produce g dense loading of a container in
& mamner and of the type hereinafter described
and claimed, it being understood that changes in
the precise embodiment of the invention herein
disclosed may be made within the scope of what
is claimed without departing from the spirit of
the invention.

Referring to the drawings,

Fig. 1 discloses the disposition of the liquid
T. N. T. in the shell and funnel after the T.N. T.
has been poured and the cap has heen screwed
on the funnel.

Fig. 2 discloses the disposition of the T. N. T.
in the shell after it has solidified under gas
bressure,

Fig. 3 discloses a plan view of the filling funnel
with the cap removed,

Fig. 4 discloses a plan view of the filling funnel
with the cap in place.

The numeral | designates the meta] shell, The
funnel 2 is made of heat insulating material and
has screw threads so that it might be screwed in
the opening of the shell. The gasket 3 is made
of rubber and serves to make the connection be-
tween the funnel 2 and the shell { gastight. The
upper portion of the funnel has screw threads
which are adapted to be engaged by the screw
threads on the hexagon headed cap 4. The rub-
ber gasket 5 serves to make the joint between the
funnel and funnel cap gastight. The cap 4 may
be made of metal or of g heat-insulating material
and is preferably made of heat insulating mate-
rial in order to prevent 3 too rapid cooling of the
T. N. T, in the funnel,

Provisions are made to introduce air above the
T.N. T. through a conventional bicycle tube valve

"stem 6. The air pressure above the T. N. T. is
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maintained 5t approximately 90 Ibs. per square
inch during the cooling operation.
T. N. T. is molten at temperatures above 17g°
-, approximately. Molten T. N. T. is poured in
the funnel until the level of the T. N. T. almost
reaches the top of the funnel ag indicated in Fig,
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1. The cap 4 is then screwed on the funnel and
air or any other suitable gas at a pressure of 90
Ipbs. per square inch is introduced above the sur-
face of the T. N, T. Due to the fact that the
molten T, N. T. is less dense than the solid §
T. N. T., the gas space above the T. N. T. is
increased in volume during the cooling operation.
This increase in volume would cause a reduction

in gas pressure according to Boyle’s law. The

pressure above the T. N. T. is not critical for 10.

effective operation of this method 50 that by mak-
ing the gas space above the T.’'N. T: large,'_
comparison to the increase in volume due to the
solidification of the T. N. T., further application

of gas pressure during the sohdxﬁcatlon brocess. .15
would not be necessary. Otherwise, it might' be
necessary to maintain a high pressure by perma-~ -
nently or periodically connectmg the valve 6 to

a source of constant pressure, 'The use”"of’ the
funnel and cap of a material of high heat irisus’ 20
lating value insures that the T. N, T. contained
in the funne)] will remain ‘molten during the solid-
ification of ‘the charge in the ‘shéll ¢ase and wiil
thus be availakle to replenlsh shrmkage in the
shell as it cccurs.” . -

‘Enough ‘'molten T. N. T. is' ‘poured in the funnel
so that after the solidification process the T. N. T.
is disposed as indicated i’ Flg 2Tt is then nec-
essary to remove ‘soime of the T. N. T. in the
shell to make room for the booster charge. After 3o
the solidification’ process ‘the funnel is removed
and sufficient T. N. T is then cut out of the shell
so that the booster may be accommodated

I claim:

1. An apparatus for filling a contamer with a 85
molten ‘explosive’ chatrge which sol1d1ﬁes upon
cooling and has a greater dens1ty in’ the sohd
state than in the molten state, compnsmg, a fun-~
nel of heat insulating material for the contamer,
means for making airtight ccnnection between 40
the funnel and the container, a cap of heat insu-
lating material for the' funnel means for making
an airtight joint between the cap and funnel, and
means for introducing pressure to the mterior of
the funnel.

2. The invention claimed in claim 1; charae-.
terized in that the cap is provided centrally Wxth
an opening and has a valve in said openmg for
controlling the flow of pressure to the 1nterior of
the funnel.

3! ‘An apparatus for filling g shell ‘with a molten
explosive charge which sohdiﬁes upon coolmg and’
“has a greater dens1ty in ‘the’ sohd state than in.
the molten state, comprising a funnel of heat in-
sulating material for said shell means for makmg 55
an airtight connection between the funpel’ and.
the shell, a cap for said funhel also of heat msu—
lating material, means for makmg an airtlght
connection between the cap and funnel, sn opens
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ing in’ said cap and a'valve in thé ;opening for, g0

controli'ng the ﬁow of pressure to the mterior of
the funnel and its éscape therefrom Co

4. 'The process of ﬁlling a contamer with a
molten explosive charge which sohdiﬁes upon

cooling and has ‘g hlgher dens1ty in the solidified. " 65 X

state than in theé molten’ ‘state, which comprises.’
heating the solid to a temperature to brmg it to
a molien state, filling the container with the sub-
stance m a molten state, and keepmg a substan- .

25 2 portion of the molten explosive oy
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tial fraction. of the molten substance in contact
with the substance in the container by the appli-
cation of a constant pressure thereto during fill-
ing, and maintaining said fraction at a higher
temperature than the substance in the container
by insulating said fraction from the surrounding
atmosphere. '

5, The ‘Brocess ‘described ‘in - claim 4; wherein
the supply of molten substance is maintained un-~
der fluid pressure in excess of that of the sur-
rounding. atmosphere.

6. 'The ‘inethod of filling a shell with a molten
explosive charge which solidifies upon cooling and
whichihas a greater density in the solid state than
in the molten state, comprising the steps of se-

“cuting a heat insulating funnel to the shell in

airtight relation, melting the explosive material,
pouring the molten.material into said funnel to
1ill the shell and at least partially fill said funnel,
séaling 'the’ top' of the funnel with a heat insu-
lating cover, continuously applying fluid pressure
to the surface of the molten’ explosive in said lin-
nel durmg ﬁlhng, and allowmg th ¢k
solidify ‘in said shéll whereby -

heat insulating ‘funnel ‘to fill- shrinkage av1ties
in the shell as the charge therein solidifles,

7. The method of filling & shell with'a"
explosive’ charge which solrdiﬁes_‘up_ ]
and which hasa greater den51ty in the;solid.st
than in the molten state, Lcomprising steps ‘f:
securing’s heat insulating funnel to the shell in,
airtight relation, meltmg the explosive matenal,_
pouring the molten material into ‘said fuhnél to.
fill the shell, and also the funnel in exc .
the amount necessary to fiil the shell
1ﬁcat10n of the charge therem sealing [
the funnel w1th 3 heat, insulatmg coyer, appl 14
fluid pressure contmuously durmg ﬁlling 1o ‘tHe
surface of the molten explosive in id funnel,
and allowing the chary ge to solidify in said shell:
whereby. room is made for a portion T the Toltén,
explos1ve forced, from the heat ingy 14 t‘unnel
to fill shrlnkage cavities n 'the she;ll. a _he charge,
therein sol1d1ﬁes.
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