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10 all whom it may concerm .

- Be itknownthat T, WirLriam W. HUBBELL,
of the city of Philadelphia, and State of Penn-
sylvania, now counsellor at law, have made
new and useful Improvements in Explosive
Shells to fire from Cannons, Howitzers, or

~Paixhan Guns; and I do hereby declare that

the following is a full, clear, and exact descrip-
tion thereof, reference being had to the an-
nexed drawings, making part thereof.

The nature of my invention consists in com-
bining centrally around and with the fuse-
hole the flat based segment of a solid sphere,
the thickness of which through the fuse-hole
1s at least twice as much as the thickness of
the hindmost part of the hollow portion of the
- shell, and in this relation of metal combining
this head with the segment of the hollow
sphere, castin one piece therewith, forming a
spherical shell with this fuse side or front of
the shell much greater in amount of weight
around the fuse-hole than any other side, and
the weight most distant from the center of the
sphere with the least proportional displace-
ment of powder in the shell, and preserving
the smooth spherical external form, in order
to compel the fuse most certainly to be foremost
1n the flight of the shell, its burning be sub-
ject to uniform pressure of the air in one po-
sition, to burn uniformly in different shells,
and exert thereactive force of itsburning com-
position coincident with the line of flight, not
to disturb the line of flight, to present uni-
formly the strongest side of the shell to the
shock of penetration, and most certainly to
- explode the shell on penetrating a vessel or
-object by causing the burning particles and
fuse-powder to fly forward in the fuse hollow
or tube, owing to the arrest of the momentum
backward of the main body of the shell and
tuse to admit the fire most certainly and read-

11y to the internal explosive powder, the or-

dinary metallic fuse coned or contracted in-
~ side the tube toward the bottom being used,
and the hindmost portion of the shell secured
on a wooden sabot and loaded and fired in the
usual manner from the gun.

In the accompanying drawings, Figure 1,
which is asectionthrough the fuse-hole, head,
and 'center of the shell, A is the flat - based
segment of the solid sphere, having the fuse-
hole B through its center, cast onto the seg-

therewith. D D is the flat base of the head.

E is the metal of the hindmost part of the

shell. (is the hollow to contain the explod-

1ng-powder. -.

In Fig. 2, A isthe external front surface of
this head, and B is the fuse-hole in the center

of it. The thickness of the head through the
fuse-hole is twice as great as the thickness of
the‘hindmost part of the sphere, and the head
is best to be down when casting, which will
make its metal most dense, and the thickness
of the hollow portion to enlarge slightly to-
ward the head, as shown in the drawings, ow-
ing to the strong tendency of the core to rise,
it being set in the mold to a uniform thickness
of the hollow portion. This relative arrange-
ment of the metal composing the shell gives
much the greatest attainable weight and pre-
dominance of momentum to preserve the for-
ward position of the fuze and the head con-
sistent with the smooth external spherical
form and the least proportional displacement
of the powder-space. 1 have ascertained by
experiment that this segment of the solid
sphere or head must be at least twice as thick
through the fuse-hole asis the thickness of the
segment of the hollow sphere to insure the
most uniform and efficient flight and action of
the shell and fuse, and the tendency of the
head to retain the forward position in the
flight is increased by the increase of its pro-
portional thickness, the base always being
flat, and also it is increased by increase of the
velocity of flight of the shell.

The drawings exhibitathirty-two-pounder’s
shell, and even down to a six-pounder’s shell.
The head double as thick as the hindmost part
18 the best. In shells larger than thirty-two
pounders, and which move with less velocity
for long ranges, the thickness of the head may
be increased to advantage more than double
that of the hindmost part, in the proportion of
one-tenth of an inch to every two inches in-
crease of external diameter. In order to ex-
plain the importance of this form or arrange-
ment of metal or weight of the shell and pre-
vent error, 1 specify from actual experiment,
that there must not be a metallic tail or lug
or oblique wings on the hindmost surface of
the shell to give it a rotary motion perpen-
dicular to the line of flight, or for other pur-
pose. If there be, the weight of itsmetal tends

ment O C of the hollow sphere, in one piece | to counteract the weight of the head in front,
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and the atmospheric action on a metallic tail

is comparatively insignificant to the momen--

tum due to its W‘Blﬂht The hindmost surface
must be smooth and semi-spherical; also, the
fuse must not be set on one side of the center
of the head. If so set the reactive power of
the escaping gas during its combustion dis-
turbs the true line of ﬂlﬂ‘ht of the shell.-
metal of this head must uniformly surround
the fuse-hole. | |

In long ranges, if the external form of the
shell be oblong or eylindrical between the two
semi-spheres, a cross-wind distnrbs the hinder
and lighter portion much more than this head
or the heavier front part, and materially at-
fectsthetrue flight. Thereforcitisbestto have
the external form spherical, though at short
ranges with this head the oblong form will
give more space for internal powder and more
explosive force, and not materially disturb the
principles of action of this head and the tuse,
provided the fuse takes fire, which latter is

The-

made uncertain by the long sides of the shell
and Cylilld]?i(j&l Windage formed ther’eby' in the
oun.

I am aware ttnt shells having eccentric hol-
lows and re-enforcements around the fuse-hole
have been used before my invention, but in
different arrangement of the metal and with
different effects from those discovered by me,
and I do not claim such arranwements of metal
nor their effects.

What I elaim thereforeas my mventmn 18—

The combination of the head or segment of
the solid sphere with flat base umformly
around the fuse-hole, with the segment of the
hollow part 101*m111g 2 sphemcal shell with
flat-based head and externally smooth, as de-
seribed. - |

WM. W. HUBBELL.

Witnesses: .
PENROSE FELL,
CHARLES D, FREEMAN.
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