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UNITED STATES

PATENT OFFICE.

JOIIN E. CRANE AN

D JESSE IFOX, OF LOWELL, MASSACHUSETTS.

IMPROVEMENT IN COMPOUND PROJECTILES.

Specification forming pavt of Letters Patent No.

37,890, dated Sceptemnber 11, 186G ; antedated

September b, 1866.

o all wchom it may concern :

Be it known that we, JouN E. CRAXE and
JESSE IfoXx, both of Ltm cll, in the county of
Middlesex ‘md State of l\Llsmchmett% have
invented a new and Improved Lompouud 1’ro-
jectile; and we do hereby declare the same to
be fully described in the following specifica-
tion, and represented in the accompanying
d rau ings, of which—

nl—

]3101116 1is a longitadinal seetion of one ot'l
our Glﬂll{:"ttﬂd hollow projectiles. Fig. 2 18 a
longitudinal section of one of aur Iomul hol-
low projectiles. Fig, 3 is a section of one of
our sohid projectiles.

Similar letters of reference indicate corre-
sponding parts in I'igs. 1 and 2, except those
letters indicating where the shell cownes in
contact withh tue bouching—viz., O O, Ilig. 1,
and VV V V, Fig, 2,

Our mventlon eonmats of a compouud pro- .
jectile composed of two or more thicknesses or
layers of cast-ironorothermetal, one thickness
or layer cast upon another when the said thiclk-
nesses or layers arve all of one kind of metal.

All ordinary hollow projectiles are formed
or cast of one thickness of metal, which ad-
mits of only a limited number of fragments at |
explosion, and in the ordinary solid projectile
for heavy ordnance a shrink-hole of considera-
ble size occurs at or near its center, which not
only wealkens the shot, but heqneutlv miukes
one side so heavy that the shot ¢annot be fired
or projected with any degree of accaracy.

In carrying out our invention we make our
projectile of two or more thicknesses or lay-
ers, D D, of cast-iron or other metal, all of the
said thlcknesses or layers being of one kind of
metal. The inside thickness of our hollow
projectile 18 cast upon a sand core, A, as in
the ordinary shell; but each succeeding thick-
ness or layer D is cast upon the outside ofthe
preceding layer.

The core A A is suspeunded in a mold, and
the first thickness or layer D D cast upon it.
The said layer comiug in contact with the
bouchuw C Cat OO0, I‘1g l,or at V V, Fig,
2, is secured to the bouchmﬂ' C C, thus hold-
ing the core A A and spmdle 13 firmly to-
gether,

through its ’-a.ldm where the core

i being cast upon it.

The first shell or laver D D is then removed
from the mold, with the spindle B and core A
A firmly held within it. The sand or other
substances are removed from the outside sur-
face, and it is then suspended in a larger mold,
and another thickness | or layer, D D, cast up-
on the first.

The third or more thickness are cast in the
same way, without removing or disturbing the
spindle B, thus preserving tie center during
the enme operation of casting each shell, mld
producing a shell of uniform thickness.

The spindle B, upon which our hollow pro-
jectile is cast, is a hollow tube, and perforated
A A comes
in cout{mt with it, for the purpose of allowing
the gasiwhichis geuel ated by the melted metal
to cscape from the core A A through the spin-
dle I3, and out at the end v,

The bearing or stem (¢ G of the spindle B
18 for the purpose of holding it firmly in the
mold 1 a bearing or cavity made to receive it
while each layer of metal is being cast on.

Inconstructing oursolid proj ectlle,as shown
i Iig. 3, we 1n ake the core a solid bal of
metal, t“{) inghes, or wmore or less, in diame-
ter, w ith a stem pr{)Jeetmfr from one side of 1t,
by which it is held in its proper position in
the mold while the outside portion of metal is
By this process we avoid
the shrink at the center so common 1in large
solud shot.

Hxperiments have demonstrated that a hol-
low projectile of two or more thicknesses or
layers of metal will at explosion produce two
or more times the number of fragments of a
projectile made of only one thickness. The
outside layer or thickness of our projectile is
considerably thicker than the inside layver or
layers, and Ly this means we produce a pro-
jectile that will penetrate nearly or quite as
effectnally as those of only one tluckness and
do far greater execution to surrounding ob-
jects or to the substance which it penetrates.
It will therefore be easily seen that the frag-
mentary effect of our hollow projectile or shell
will render it a very efficient instrument of
warfare, and that our solid projectile will not

"have a shrmk -hole at its center.



We arc aware that shells for ordnance have
been covered with lead or other soft metal, to
serve a8 packing, by upsetting mto the grooves
of riled guns, and therefore we wish it to be
understood that we disclaim having invented
the equivalent in priuciple or action of the
above-described shell.

We claim— \

Construeting shells and shot for ordnance
substantially in the manner and upoun the

principle herein set forth, for the purpose
of increasing the fragments from shells and
avoiding the shrink at the center of shot, as
specified.

JOMNN E. CRANE.
JESSE IFOX.

Witnesses:
J. S. WHITNEY,
DAvVID J,. MoODY.
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