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To «ll whony it majy concern :

Be it known that I, Zpwy ESTABROOK, of
Jersey City, in the county of Yudson, in the
State of ‘New Jersey, have invented certain
- new and useful Improvements in Iixplosive

Shells for War Purposes; and Tdo hereby de-
clare that the following is « full and exact de-
scription thereof.

The accompanying d rawings form a part of
this specification,

Figure 1 is a section partly in perspective
through the center of a spherical shell. Tig.
2 is a corresponding view of the shell, with
red lines showing the fractures; and Fig.. 3 is
a section through an clongated shell. The
exterior form and the furnishing thereof with
the projections or tétong represented is in-
tended to be similar to the French rifle-can-
1on projectile, generally known as the *‘Beau-
licu’ or the “Napoleon projectiic.

Similarletters of referenceindicate like parts
in all the figures. '

To enable others skilled in the art to make

.and use my invention, I will proceed to de-
scribe its construetion and operation by the
aid of the drawings.

The exterior of my shell A is similar to that

of an ordinary spherieal shell. The chamber
or interior cavity is formed by coring in a
manner well known {o molders ; but the form
ofthe coreis peculiar. Tt is a reeular ornearly
regular polyhedron, the several faces being
‘represented by B’ B?, &e.

The material which I have cmployed with
success in casting my shell is ordinary gray
- iron. In the erystallization of this material,

under the conditions presented by my inven-
tion, there are planes of weakness extending
outward from the core, as indicated by the red
lines in Fig. 2. These weak places are well
known to exist in castings under certain con-
ditions; but these conditions have never, as I
am aware, been before realized in explosive
shells so as to produce the effect of my inven-
tion. TInany invention the aveas of {lie plane
faces B’ B, &e., of the cavity being about
equal each to the other, and their arrangement
being such that they form equal or nearl y
equal angles, the planes of weakness by yield-
ing to the foree of the explosion cause the shell
to divide itself into pieces of o nearly uniform
size and corresponding i number to the num-
berofthefaces ofthe cavity. T have tested this

_closed after the explosion.

feature of my invention and found thesghell to
divide itself with greab regularity, so as toin-
sare & much more destructive effect than is
produced by ordinary shells. The diveetion
of the pressure of the gases upon the several
plane faces tends to rend the shell along the
lines of fracture desired, irrespective of the
difference of the crystallization, and inmy in-
vention the two forces conspire to insure the
division in the manner shown. The crystalli-
zation in the planes, indicated by the red lines
in Fig. 3,1in my shell isso much different from
that in other portions of the shell asto he
plainly visible to the eye when the metal is
cat open and properly polished.

My fuse-plug G, I prefer to make of hrass, 1
prolong it into the center of the cavity of the
shell, as indicated, and reduce the thickness
of metal at the inner end, ¢, so that it collapses
and closes the communication so soon as the
powder commences to ignite in the cavity of
the shell. By its termination in the centor of

| the cavity it ignites the charge first at that

point, and the combustion extends itself from
thence in all directions uniformly, there being
a complete stratum or inclosure of unignited
powder surrounding the ignited portion until
the whole isonfire. The explosion 18, for this
reason, more rapid and energetie, and also
more uniform in its effeet on the several faces
of the interior of the shell. By the collapse
of the inner end of the fuse-plug, s0 as to close
the aperture through the same at the com-
mencement of the explosion, any considerable
loss of foree by the escape of gas through the
fuse-holeis prevented. T have tested this fea-
ture of my invention and find that with o shell
and fuse-plug of the proportions and dimen-
sions shown full size in Fig. 1, the fuse-plug be-
ing of brass and using contmon gunpowder,
the end of the fuse-plug is found very tightly
The general form
assumed by the inner end of the fuse-plug be-
fore or at the instant of the division ofthe shell
is indicated by the slight black outline in
Fig. 2. )

By reason of all the several features of my
invention Iam enabled to make a thicker shell
than the ordinary shell, and to be cure of its
division with tolerable certainty into feag-
ments of aproper size. T am alsc thereby as-

sured of the projection of the several pieces
asunder with greater foree than usual and with,
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less powder by reason of the fact that the
gases are restrained by the thick shell during
the period required. to completely ignite the
powder, and ave thus able to act with more in-
tense elastic force to follow the fragments as
they divide and secatter.

Ifig. 3, as already remarked, shows a French
rifled-cannon projectile insection. Theinner
end of the fuse-plug is made thin and extended
Into the cavity of the shell, so as to inflanie
the powder ab the center instead of at the front
of the foremost cavity, and so as to collapse
and close by the pressure of the explosion. In
these features, therefore, this shell contains my
Invention. This figure also shows iu section
the form which I prefer to give to the cores for
such projectiles.

Iaving now fully deseribed wy invention,
what T elain as new, and desire to sceure by
these Letters PPatent, is—

The plane or nearly plane faces B’ 3%, &e.,
on the interior of an explosive shell, arranged
relatively to caeh other in the manner and so
as to produce the effect herein set forth.

In testimony whereof T havehereuntoset my
hand in the prozence of two subseribing wit-
nesses.

FEDWIN ESTABROOK.

Witnesses:
Troaras DL STIIHON,
Gl 3L Baneoai.
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