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To all whom, it may concern. 
Be it known that I, SAMUEL A. GROFF, a 

citizen of the United States, residing at Wash 
ington, in the District of Columbia, have in 

5 vented new and useful Improvements in Pro 
jectiles, of which the following is a specifica 
tion. 
My invention relates to projectiles, either 

Solid or containing explosives. Its object is 
Io to increase 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 
15 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; but if the shell can be held against 
the armor-plate the explosion becomes much 

20 more destructive, and since a very slight 
entrance of the penetrator of my device will 
hold the shell against the plate a valuable re 
sult is attained in this respect also. 
The accompanying drawings illustrate the 

25 invention. Figure 1 is a longitudinal view, partly in 
section. Fig. 2 is a similar view of a modi 
fication, partly in section; Fig. 3, a frag 
mentary section of another modification of 

3o the front end of the penetrator. Fig. 4 is a 
plan of the end of a plain penetrator. Fig. 
5 is a side of a cap to be used with the modi 
fication shown in Fig. 2. Fig. 6 is a side of 
a cap to be used with the modification shown 

35 in Fig. 3, and Fig. 7 is a plan of the end of 
the modification shown in Fig. 3. 
The various features of this device are re 

ferred to by letters, similar letters denoting 
corresponding parts in the several views. 
The letter A indicates a cylindrical pro 

jectile 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 extension on the front end 

45 of the projectile, made of hardened material 
and of equal diameter with the projectile. It 
may beintegral with the projectile or be made 
separately and attached to the projectile in 
any preferred manner. Its length should ex 

5o ceed the thickness of the armor-plate against 
which it is projected. This extension or 
penetrator B when it strikes the plate will 

by the force of the impact and its rapid ro 
tation cut into or through the plate, taking 
out a core of the plate, and be followed in 55 
by the projectile, which, if a shell, should be 
timed to explode accordingly. When de 
sired and according to circumstances, the 
front end of the penetrator is provided with 
a cutter, which may be of any desired form, 
but preferably a continuous annular blade 
b, as shown in Fig. 2, or a series of teeth b', 
as shown in Figs. 3 and 7. A convenient way 
to attach the penetrator to a projectile already 
made is to form a thread a on the front end 
of the projectile and an interior thread bon 
the rear end of the penetrator and screw the 
two together. 
C is a cap, or cone of any soft metal, easily 

crushed, so as not to interfere with the prog 
ress of the penetrator when the impact is 
made. This cap is pointed and adapted to 
be secured to the front end of the penetrator. 
Its primary object is to protect the penetrator 
from the resistance which the air would offer 75 
to its movements, and it is also made to serve 
as a lubricator to the cutter, either by the 
material of the cap itself or by a lubricant c 
within the cap. If the lubricant usedisfluent, 
I provide a cover c' to hold it in the cap. 8. 
This cap or cone may be secured to the pene 
trator in any desired manner; but I prefer to 
form on it a rear extension d to tightly fit 
into the front end of the penetrator. The 
cap is also made to conform to the shape of 85 
the cutter used on the penetrator and will 
have, therefore, either a beveled section c' 
to engage the inside of the blade b or teeth 
c to engage the teeth b' on the penetrator. 
Having now described the invention, what 90 

I claim is- - 
1. In combination with a projectile a tubul 

lar penetrator, a cutter thereon and means 
to secure said penetrator to said projectile. 

2. In a projectile a tubular extension on 95 
the front end of the projectile and a cutter 
on the front end of said extension. 
In testimony whereof I have signed my 

name to this specification in the presence of 
two subscribing witnesses. . 

SAMUEL A. GROFF, 
Witnesses: 

CHAS. DIET2, Jr., 
CHARLES FISCHER. 

  


