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To all 107mm 'it -nm'l/ concern.: 
Be it known that I, »Tosi-:rn G. SwaNlori, 

a citizen of the United States, and resident 
of Fords. in the county of Middlesex and 
lQtate of New Jersey. have invented certain 
new and useful improvements in illethods 
and Apparatus for Unloading lligh-l‘lxplo~ 
sive Shells ((‘ase No. 13). of which the fol 
lowing is a. specification. 
The main object of this invention is to 

provide a new and useful method and ap 
paratus for unloading high-explosive shells. 
It is necessary that the entire high-explo 
sive charge be removed from the shells in 
order that the empty shells may be safely 
melted or reduced in a blast furnace or 
otherwise. These shells are of high quality 
steel and are valuable provided the explo 
sive charge is entirely removed. 
A high explosive shell for artillery use 

consists, ordinarily, of a hollow steel shell 
filled with a charge of high explosive, said 
charge 'being substantially solid when cooled 
and forming a. practically homogeneous dry 
mass which substantially fills the shell. The 
shell is usually )ointed at one end and said 
pointed end is known as the nose. In the 
nose is formed a longitudinally extending 
threaded aperture in which is screwed a 
flanged adapter ring: and said ring carries 
a booster casing and a fuse.. Before the 
shells can be unloaded, that is to say the 
charge removed, the adapter ring carrying 
the booster casing and the booster charge 
must be removed. The fuse, or fuse stock. 
is inserted only when making the shell ready 
for firing. A great many of these high ex 
plosive shells are charged with amatol or 
pure trinitrotoluol (TNT). Àmatol is a 
mixture of ammonium nitrate and TNT in 
proper proportions. These high explosive 
charges are fluid or semi-fluid at certain 
temperatures and are usually poured into 
the shell in a fluid or semi-fluid state. lVhen 
the charge cools it solidifies within the shell 
and becomes a substantially solid and horno 
geneous mass of material which completely 
fills the entire shell except for a small space 
at the nose, which space is designed to re-> 
ceive the booster easing. 
The main purpose of this invention is to 

provide a. method and apparatus :for safely. 
completely and quickly removing these high 
eX lesive charges from the shells. 

ig. 1 is a longitudinal vertical sectional 

view of an apparatus for carrying out-the 
invention; and 
F ig. í). a transverse sectional view taken 

on the line| 2_2 of Fig. l. 
In carrying out this invention the adapter 

ring and the booster casing are first re 
moved. thereby leaving the threaded aper 
ture in the. nose of the shell open so that 
access may be had therethrough to the in 
terior ot' the shell. lVhen the booster cas 
ing .is removed the booster cavity in the ex 
plosive charge is open to and axially in line 
with the threaded aperture in the shell. 
The simple forni of the apparatus shown 

in the drawing comprises a tubular dis 
charge channel or trough 1 of suitable di 
ameter to receive the discharge from the 
shells to be treated. This discharge-chan 
nel is provided with upwardly extending 
vertical tubular shell guides 2 spaced apart 
along the channel and of sullieient height to 
properly support and guide the shells. vEach 
guide is open at its upper end, and is very 
slightly _larger in internal diameter than thel 
external diameter of the shell to be treated 
therein, so that the shell may slide down 
into the guide and have a snug fit therein. 
A steam supply pipe extends through 

the tubular channel 1; and said pipe- is pro 
vided with a series of upwardly extending 
long slender vertical nozzles 4. Each noz 
zle is axially arranged within one of the 
tubular guides 2 and extends near to the 
upper open end thereof. Each .nozzle is 
open at-its upper end and is provided with 
three series of apertures, 5. 6 and 7 spaced 
a suitable distance apart along~ the nozzle. 
The upper series 5 are placed near the upper 
ends of the nozzles._ The lower series of 
apertures 7 are so placed that they are a 
short distance within the shell when the 
shell has reached the limit of its downward 
movement in the guide. 
Steam at the desired pressure will be sup 

plied to the pipe 3 :from any suitable source 
and said supply may be controlled by any 
suitable means. 
The shells to be treated are arranged in 

an inverted position with their open pointed 
ends extending down into the tubular 
guides 8. The upper ends of the nozzles 
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enter the booster cavity in the charge. v 
Steam flows in fine jets through the ends of 
the nozzles and through the jet openings 
5, 6 and 7. The shells are supported by the 
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nozzles, the upper ends of the nozzles Yrest 
ing against the bottoms of _the booster cavi 
ties. The steam jets fiowmg throu h the 
ends of the nozzles will soften, lique y and 
dislodge the material at the bottom of_ the 
booster cavity, and the nozzles will qulckly 
cut their way through the mass of the 
charges. As Yeach charge is softened and 
dislodged the shell will slide down into the 
tubular guide. ’ _ 

The lateral jets of steam flowmv through 
the upper a ertures 5 assist in cutting a cen 
tral channe or path through the charge and 
also soften vand liquefy the side walls of 
the booster cavity. The downward move 
ment of the shell will continue until the 
rifiing band or ring near the base of the 

A shell rests on the upper edge of the guide. 
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In this position of the shell the lowermost 
set of apertures 7 will be a short distance 
within the shell and in the narrow part 
thereof. These lower lateral jets will serve 
as a check to prevent a too free outflow of 
liquid material from the shell. A part of 
the steam will condense Within the shell and 
the hot water thus produced will be swirled 
around by the lateral jets and assist materi 
ally in softening and liquefying the charge. 
The liquid will fiow from the shells into 

the discharge channel and then to suitable 
tanks. ' 

It is desirable that the shells serve as clo 
sures for the upper ends of the guides in 
order to prevent waste of steam and to con 
fine the steam so that it will serve as a 
means for treating the body of the shell. 
The shells are automatically fed by gravity 
to the nozzles. . 
What I claim is: - _ . 

l. The method of removing a high-ex l0 
sive charge from a shell consisting in p ac 
ing a shell upright with its open end down 
wardly and over a long slender nozzle, 
loosely supporting the shell to permit it to 
move by gravity downwardly over the noz 
zle as the charge is dissolved, and supplying 
steam to the nozzle. 

2. The method of removing a high-explo 
sive charge from a shell consisting in placing 
a shell upright with its open end down 
wardly and over a long slender nozzle, loose 
ly supporting the shell in a tubular guide 
surrounding the nozzle to permit the shell 
to move by gravity downwardly in the tubu 
lar guide and over the nozzle as the charge 
is dissolved, and supplying steam to the 
nozzle. _ 

3. The method of removing a high-ex lo~ 
sive charge from a shell consisting in p ac 
ing a shell upright with its o n end down 
wardly and over a long s ender nozzle, 
loosely supporting the shells in cylindrical 
tubular guides open at their upper ends 
and of such an internal diameter as to have 
a loose sliding fit with the shell, to permit 

memes 

the shell to move by, avity down over the 
nozzle as the char e 1s dissolved, sup lyin 
steam l~tothe nozz e, and providing atera 
jets of steam which will progressively enter 
the shell as it moves down the tubular guide. 

i 4. The method of removing a highex lo 
sive charge from a shell consisting in p ac 
ing a she l upright with its o en end down 
wardly and over a long s ender nozzle, 
loosely supporting the shell to permit it to 
move by gravity downwardly over the noz 
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zles as the charge is dissolved, supplying . 
steam to the nozzle, and providing lateral 
jets of steam which will progressively enter 
the shell as it moves down over the nozzle. 

5. The method of removing a high-ex lo 
sive char e from a shell consisting in p ac 
ing a she l'upright with its o en end down 
wardly and over a long s ender nozzle, 
loosely supporting the shell to permit it to 
move by gravity downwardly over the noz 
zle as the charge is dissolved, supplying 
steam to the nozzle, and providing lateral 
jets of steam within the shell near its lower 
open end, said lateral jets serving to check 
the outflow of liquid from the shell. 

6. _An apparatus for liquefying and re 
moving a so idified explosive charge from a 
shell, comprising a rigid vertical upwardly 
extending nozzle, means for supplying steam 
to said nozzle, a vertical shell gulde around 
said nozzle and o en at its upper end to re 
ceive a shell, sai guide being adapted to 
support the shell open end downward and 
in substantial axial alinement with the noz 
zle and to permit it to feed by gravity down 
over the nozzle as the charge in the shell is 
liquefied and discharged. 

7. An apparatus for lique‘?ying and re 
moving a solidified explosive charge from 
a shell, comprising a long slender rigid ver 
tical upwardly extendin nozzle open at its 
upper end and provide with apertures in 
its sides at separated points longitudinally 
of the nozzle, means for su plyin steam to 
said nozzle, a vertical shel gui e around 
said nozzle and o en at its upper end to re 
ceive a shell, sai guide being adapted to 
support the shell open end downward and 
in substantial axial alinement with the noz 
zle and to permit it to feed by gravity down 
over the nozzle as the charge in the shell is 
liquefied and discharged, whereby the lateral 
steam jets fiowing throu h the apertures in 
the sides of the nozzle wi l progressively en 
ter the shell. 

8. An ap aratus for liquefying and re 
moving a so idified explosive charge from a 
shell, comprising a rigid vertical upwardly 
extending nozzle, means for supplying steam 
to said nozzle, a vertical tubular shell guide 
around said nozzley and open at its upper end 
to receive a shell, said guide being adapted 
to support the shell o en end downward and 
in substantial axial a inement with the noz 
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zle and to permit it to feed by gravity down 
over the nozzle as the charge in the shell is 
liquefied and discharged. 

9. An apparatus for liquefying and re 
moving a solidified explosive charge from 
a shell, comprising a rigid vertical upwardly 
extending nozzle, means for supplying steam 
to said nozzle, a vertically cylindrical tubu 
lar shell guide around said nozzle, said guide 
heilig open at its upper end and having an 
interna-l diameter slightly larger than the 
external diameter of the shell to be treated 
and adapted to support the shell open 0nd 
downward in substantial axial alinment with 
the nozzle, whereby said shell may move 
downwardly by gravity over the nozzle as 
the charge in the shell is liquefied and dis 
charged. 

10. The method of removing an explosive 
charge from a shell consisting in placing a 
shell upright with its open end downwardly 
and over a long slender nozzle, loosely sup 

porting the shell in a substantially vertical 
position to permit it to lmove by gravity 
downwardly over the nozzle as the charge 
is dissolved, and supplying 4a highly heat 
ed moisture-carrying pressure jet to the 
nozzle. . 

11. The method of'removing a solidified 
explosive charge from a shell consisting in 
placing the shell upright with its open end 
downwardly and overa long slender nozzle, 
loosely supporting the shell to permit it to 
move by gravit-y downwardly ovel` the noz 
zle as the charge is dissolved. supplying 
a highly heated moisture-carrying pressure 
jet to the nozzle, and providing lateral high~ 
ly heated moisture-carrying pressure jets 
within the shell _near its lower open end, 
said lateral jets serving to check the outflow 
of liquid from the shell. 
In testimony whereof I hereunto atiix my 

signature. ^ 

JOSEPH G. SWANICK. 
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