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To all whom it may concern:

Be it known that I, Henry H. C. Dun-
wooDy, brigadier general, U. S. Army, re-
tired, a. citizen of the United States, resid-
ing at Washington, in the District of Colum-
bia, have invented certain new and useful
Improvements in Shells or Projectiles; and

- I'do hereby declare the following to be a
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full, clear, and exact description of the in-
vention, such as will enable others skilled
in the art to which it appertains to make
and use the same.

This invention relates to shells or pro-
jectiles and has for its object to increase the
destructive powers of such shells as wil]
appear below.

With these and other objects in view the
invention consists in the novel details of
construction and combinations of parts more
fully hereinafter described, and particularly
pointed out in the claims.

Referring to the accompanying drawings
forming a part of this specification, in which
like numerals designate like parts in all the
views Figure 1 is a plan view partly in sec-
tion of a shell made in accordance with my
invention; Fig. 2 is a view similar to Fig. 1,
showing a slightly modified form of my in-
vention; Fig. 3 is a diagrammatic view simi-
lar to Figs. 1 and 2 illustrating a possible
mode of operation of my invention; and
Fig. 4 is a view similar to Fig. 1 showing
another modification of my invention.

1 indicates any suitable shell or projectile,
but preferably provided with the cavity 2
for containing the bursting charge, the usual
base fuse 3, the ring 4, the tapered forward
end 5, the soft steel cap 6 covering the
hardened point 7 and the groove 8 in which
fits the hollow tapered cap 9, all as are now
employed in the standard Navy shell. In-
side the hollow tapered cap 9 I place any
suitable high explosive 10 which is safe to
fire out of the gun, and yet which is capable
of being detonated by the fuse 11, placed
in_the extreme point of the cap 9, as shown.

In the modified form of my invention
shown in Fig. 2, the parts are the same as in
Fig. 1, except the hollow cap 12 is made of
larger dimensions or is more tapered than
is the cap 9, so as to accommodate a larger

quantity of the high explosive 10. In both
cases, in order not to disturb the center of
gravity of the shell and thereby destroy the
ballistics thereof, I may shift the extreme
end 13 of the cavity 2 sufficiently far to the
rear In each case, in order to balance the
added weight due to the high explosive 10
contained in the hollow caps 9 and 12, re-
spectively.

The high explosive 10 is conveniently
loaded into the hollow cap by pouring it in
through the extreme end of the hollow cap
and then inserting the fuse 11 as will be
readily understood.

The operation of my shell will be more
clear from a consideration of the diagram-
matic view shown in Fig. 3. Upon striking

a resistance, such as an armor plate 15, the’

fuse 11 will cause a detonation of the high
explosive 10, which will rupture the cap 9

‘and at the same time exert a greater or less

inward pressure on the armor plate 15 there-
by causing a strain in said armor plate
which may be conveniently represented by
the dotted line 16. :

As the distance between the fuse 11 and
the soft cap 6 will be traversed by the shell
in a very brief interval of time, the strains
in the plate 15 will not have time to re-
adjust themselves before the said cap 6
strikes the plate and sets up an additional
strain which may be represented by the
dotted line 17. The area included in the
limits of the dotted line 17 will probably be
smaller than that included in the limits of
the dotted line 16, because the contact area
between the plate 15 and the soft cap 6 is
much less than is the contact area between
the plate 15 and the detonating explosive 10.
Therefore the strains set up by the cap 6
will be more concentrated or more confined
than will be the strains set up by the deto-
nating explosive 10. But at the same time,
it is important to remember that the strains
set up by the soft cap 6 are added to the
straing set up by the detonation of the ex-
plosive 10 and therefore the line 17 will be
located farther inside the plate 15 than
would be the case if no detonation had oc-
curred on the outside of the said plate.

After the soft cap 6 has been destroyed
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by the impact and the extreme hardened
point 7 has reached the plate, it will in turn
set up far more localized strains than either
the detonating explosive 10 or the soft cap 6.
The strains set up by said hardened point
7 may be conveniently represented by the
dotted lines 18 which again are located far-
ther inside the plate 15 than are either the
strains set up by the explosive 10 or the soft
cap 6. It is also evident that the said strains
produced by the hardened point 7 will be
located farther inside the plate 15 when an
explosive such as 10 is detonated than would
be the case if no such explosive had been
employed. It therefore follows that a shell
such as one provided with an explosive such
as 10 that is detonated on the outside of a
plate at the instant of impact, will pene-
trate more armor or will overcome a greater
resistance on impact than would be the case
if no explosive such as 10 is employed in its
hollow cap 9.

When this shell is to be used against forts
or works not employing chilled armor of
very great thickness, it is convenient to em-
ploy a larger cap such as 12 and thereby
detonate a greater quantity of explosive 10
as is indicated in Fig. 2.

In using this invention against earth
works, or against masonry, the main body
portion 1 of the shell may be greatly de-
creased and the hollow cap portion 12 may be
proportionately enlarged so that only enough
energy is stored up in the body portion 1
to penetrate the outer works, while the high
explosive 10 is detonated against any sub-
stantial resistance that may be met with.
In all cases the explosive charge 2 car-
ried by the shell may be exploded after
the shell has penetrated the walls against
which it is fired, and the well known de-
structive effects of the shell thus secured, or
when desired the fuse 3 may be set or timed
so as to act about the same time or slightly
after or before the fuse 11, according to
the results it is desired to attain.

When using the she]l against modern
chilled armor, it is well known that the
energy stored up in the shell is greater than
the capacity of the chilled point 7 to with-
stand the shock of impact. That is to say,
the point 7 could be driven through a greater
thickness of modern armor, if it could be
made to resist greater shocks than at pres-
ent. Put in other words, considerable of
the energy stored up in the shell from a
modern 12 inch gun using nitro-cellulose
powder could be taken out of the shell and
still have the point 7 penetrate all of the
armor it can now penetrate without breaking
it. It therefore follows that although a
portion of the energy furnished by the det-
onation of the charge 10 will be exerted in

blowing back the shell 1 and therefore in

lessening to some extent the force of im-
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pact of the shell on the armor 15, yet at the
same time by no means is all of the energy
of detonation thus expended; and since ac-
tion and reaction of necessity are equal, even
that portion of the energy of detonation that
is thus expended, is of necessity utilized in
straining the armor plate, so that as a net
result of the detonation any energy which is
taken out of the shell is stored up in strain-
ing the armor plate; and all the additional
energy of detonation which is not taken out
of the shell is further stored up or used in
destroying the armor plate.

An “important feature of my invention
resides in the fact that the effect of detonat-
ing a charge against armor plate as dis-
tinguished from exploding a charge against
such a plate is largely used up in racking
strains or unsettling the particles or mole-
cules, so to speak of the plate, thereby creat-
ing a tendency to shatter the plate at the
very moment when two additional blows are
imparted to it. That is to say the plate is
subjected to a shattering action while one
blow caused by the impact of the soft nose
6 is imparted to the plate, and immediately
after this blow and while the plate is still
subjected to this shattering action another
blow caused by the impact of the hard point
7 is imparted to the plate, so that the effec-
tive destructive action of the shell is had
on the plate when in its weakest condition.

In the further modified form of the inven-
tion shown in Fig. 4, the outer casing 25
extends to the base of the shell, and sur-
rounds the inner body 26, to which it may
be screw threaded as at 27. A. spider or
other support 28 is located near the forward
end of said body 26 to hold the same firmly
inside the casing 25, and yet leave said body
comparatively free to move forward upon
impact.

considerable space 30, is afforded be-
tween the casing 25 and body 26 for the ac-
commodation of a high explosive 31, or an
ordinary propellant capable of being ex-
ploded ‘as distinguished from being deto-
nated on impact according to the use to
which the shell is to be put.

What I claim is:—

1. In a shell having a chilled pointed end
and a softer metal cap inclosing said end,
the combination of a hollow tapered cap
attached to said shell near the base of said
chilled end inclosing said softer metal cap;
a high explosive in said tapered cap; and a
fuse adapted to detonate said high explosive
substantially as described.

2. Tn a shell having a cavity, a bursting
charge in said cavity, a chilled pointed end,
and a softer metal cap inclosing said end,
the combination of a tapered hollow cap in-
closing said softer metal cap and attached
to the base of said chilled end; a high ex-
plosive capable of being detonated on im-

70

75

80

85

90

95

10¢

10!

11

11

12

12

12



1,150,687 a

pact carried in said hollow cap; a fuse in _ In testimony whereof I affix my signature,

the ext;rem(:i eﬁd ﬁf saiil hollow cézp ffO‘f det- in presence of two witnesses.

onating said high explosive; and a fuse in UNW

the base of said shell for exploding said HENRY H. C. D OODY.
5 bursting charge, and adapted to be timed  Witnesses:

with reference to said first named fuse, sub- T. A. WiTaErspooN,

stantially as-described. C. W. FowLzr,



