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~To all whom it muai coneern:

Be it 'known that I, SAMUEL A. GROFE, a

- citizen of the United States, residing at Wash-

 solid or containing explosives.
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£5

ington, in the Distriet of Columbia, havein-
vented new and useful Improvements in Pro-
jectiles, of which the following is a specifica-
tion.

My invention relates to projectiles, either
Its object is
toincrease the penetrating quality of the pro-
jectile and in the case of shells to open a way
through an obstruction for the entrance of
the shell and its explosion therein.

It is well known that when a shell does not
penetrate the object against which it is fired,

- as the armored side of a vessel, it falls away

and the explosion of the shell does very little

- damage; butif the shell can be held against
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-the armor-plate the explosion becomes more

destructive, and since a very slight entrance
of the penetrator of my device will hold the
shell against the plate a valuable resunlt is at-
tained in this respect also.

The accompanying drawings illustrate the
invention, Figure 1 being a longitudinal
view, partly in section. Fig. 2 is a similar
view showing modifications of the invention.

The various features of this device are re-
ferred to by letters, similar letters denoting
corresponding parts in both views.

The letter A indicates a cylindrical project-
ilo made either solid or as a shell. It is
adapted to acquire a rotary motion by rifling
the cannon or in any preferred way. '

B is a tubular exteusion or air-fender,

preferably of soft material, on the front part’

of the projectile A. It has a conical point b,
which may be supplied with a labricant b,
This fender B should entirely cover the pene-
trator C, and may be screwed to the project-
ile, as shown in Fig. 1, or attached to it in
any other way.

C is the penetrator, which may be made
integral with the projectile or attached to it
in any desired manner. In Fig. 2 it is pro-
vided with a threaded stem ¢/, which is
‘serewed into a threaded socket ¢ on the front

end of the projectile. This penetrator is
preferably made of tool-steel and in the form
of a drill, as seen in Fig. 1, or in the form of
an auger, as shown in Fig. 2.
also, it8 points D d.may be tipped with any
very hard material to increase their cutting
power. o

The object of the fender B is to prevent
atmospheric resistance to the penetrator and
to lubricate the penetrator when entering an
object. ‘

It is found that the body of the projectile
will pass through an opening slightly smaller
in diameter than itself, and in order to cover
the extreme tips of the penetrator with the
fender, which is limited to the diameter of
the projectile, the fender must be made very
thin adjacent to the tips. If found, how-
ever, to be desirable, the penetrator and its
cutting edges.iray be made the full size of

the projectile or even larger, in which case

the fender of soft material should extend
rearwardly and cover the body of the pro-
jectile, as seen in Fig. 2. This provides a
uniform surface from the base of the conical
point to the rear end of the projectile and
avoids unnecessary atmospheric friction.

Having now described the invention, what
I claim, and desire to secure by Letters Pat-
ent of the United States, is—

1. The combination with a projectile of a
drill on said projectile and a cylindrical ex-
tension having a conieal point on' said pro-
jectile to cover said drill for the purpose
herein set forth., - ' ' '

2. In a projectile a covering of soft mate-
rial for the projectile extended to form an
air-fender, and an auger on the front end of
the projectile within said fender as deseribed.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses., - -

- SAMUEL A. GROFF.

Witnesses:
F. A, FETRING,
J. Y, PoTTs,
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