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To afl whom it may concer

Be it known that'we, UHARLES VAN C1sE
VWeesren and Aizxanomr OGmoneE Mo-
Kauna, both citizens of the United States,
and residents of Pittsburg, county of Alle-
gheny, and State of Pennsylvania, have in-
vented certain new and useful Improvements
in Projectiles, of which the following is a
specification.

Our invention relates to projectiles, and
more particularly to armor piercing cham-
bered projectiles or shells. Tts object ig. to
secure greater penetrative power and to pre-
vent disruption of the shell before penetra-
tion. An exhaustive series of firing tests
has shown that the tip of a sheli usually sur-
vives contact with the armor plate, but that
the point of the shell at the rear of this tip is
frequently broken into fragments, the rup-
ture extending to the forward end of the
chamber, the chamber being disrupted with-
out effecting penetration. .

The present invention secures greater
strength of the point at the rear of the tip by
increasing the diameter of the shell at this
point and an increased punch-like action of
the shell in its movement through the plate.

We have found our improvement most ei-
fective when applied to shells of large cali-
ber, say {rom eight to twelve inch. ‘

We have illustrated in the drawing in ver- o

tical section a twelve-inch shell, the scale of
course being reduced. '

1 designates the shell, having the nsual -

eylindrie portion 2 and point 3. The shell is
shown as provided with a chamber 4, band
seore and band 5 and rear closure 6. The
tip 7 of the shell is provided with & cap 8, se-
cured in the present
means of a steel rcd 9. This method -of se-
curing the cap to the shell is shown in our
United States Patent No. 748,827, granted
January 5th, 1904. The usual ogivai curve
of the shell is shown by a dotted line 10.  In
the present instance we depart from this by
forming a shoulder 11, in the present instance
immediately in the rear of the cap 8 and hav-
ing its forward end preferably extending
within the rear end of the cup so that the cap
abuts thereagainst. Theshouldel, as shown,
has at its forward end a reéntrant curve 12,
the radius of which is for a tweive inch
preferably three inches.. Tt will be seen that
the forward end of the shoulder or swell 11is
placed less than one-half diameter or caliber

instance to the shell by

shell

of the shell from the tip of the shell and that
the entire shoulder is located between the
tip of the shell and the forward end of the
chamber 4 and relatively near the $ip.

1t is required in Government tests that
shell shall pass through a Krupp steel armor
plate of one diameter thickness, that is, that
a twelve-inch shell shall be capable of pass-

ing through a steel plate twelve inches in .

thickness and having a hardened face, the
chamber to pass through intact. While 1t is
impossible to determine precisely all the ef-
foots either on the shell or the plate caused
by impact,. we may, for purposes of discus-
sion, divide the armor plate into three layers,
first, the hardened and frangible face;
ond, the tough and semi-hardened mid lager;
and third, the soft backing, which comprises
the major part of the thickness of the plate.
Without discussing the action of the cap, or
rather, considering it as effective to protect
the tip of the shell during impact, the effeet
of the tip is to break up a certain area of the
hard frangible face of the armor plate into
flakes or fragments which fly off in all direc-
tions. We believe that, theoretically,-the
body of the.shell should then act to carry
wish it and in front of it & button or punching
of the hard mid section through-the soft
backing. The ogival point of the shell, &
commonly made and as shown in dotted
lines in our drawing, tends instead to split
apart- this punching into irregular sectors,
which, becoming wedged between the point
of the shell and the soft backing, have a tend-
ency to disrupt the shell, and tointerfere very
seriously with penetration by setting up op-
posing lines of resistance at gousiderable an-
gles with the line of penetration. -

The improved blunted portion of the point
of our shell seems to sct to prevent this
breaking up of this button or punching,
tending to puneh it out and carry it back less
broken, and to very much lesser the wedging
action. We may summerize its advantages
as follows: Wirst, increased strength of cer-
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iain cross sectional segments of the point of -

the shell. Second, producing & biow second-
ary to that produced by the tip.and of more
Gistributed effect on the hard face of the
plate, thereby increasing the aves of flaking
by which the resistance of the plate is di-
rvinished. Fhird, spproximating in the
larger diamaters of she point itself more o
& punch shape, and decreasing the wedging
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effect of the fractured mid rirg by increasing

. the tendency to impart to the mid ring the

16

forward motion of the projectile. - Fourth,
decreasing the tendency of the sectors of the

Taid ring to wedge against the shell which

prevents serious scoring and: perhaps. break-
mg of the shell. ' Fifth, prompt starting of
the punching action by the pushing of the

' mid ring portion against and . through the
soft back. ' Sixth, giving support to the base
‘of ‘the point tip by the Tapidly increased

cross sectional area at its rear.. Seventh, by
reason of the extra metal in the shoulder de-
creasing shell weight at the rear of the critical

‘planes and consequent lessening of crushing
-stresses by which the walls adjacent the for-

ward end of the.chamber are: disrupted.
Eighth, suddenly increasing the éross sec-

. tional area of the shell brings the maximum
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Fressm’e against the plate earlier and so re-
il

eves this maximum pressure prior to ths-

final - forcing through of : the bourrellet.
Ninth, approximately giving to the face and

~mid ring of the plate three distinct blows of the
shell proper aside from the impact of the cap, .

first, the impact of the point tip, second, the

- blow: caused. by: the raised shoulder, and
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third, the final blow caused: by the increase
in diameter up to the bourrellet. .

We find that the flight or trajectory of the
shell is in no wise diminished by the change
in form so that all the advantages named are

gained without any impact loss due to less-

ened speed.
What we claim is:— = - :
1. A pointed proejectile having a solid cap

-on its point-and a bulge or shoulder sur-
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rounding the point in the rear of the cap
and against which shoulder the base of the

cap is seated, said bulge or shoulder being of
.o size slightl
projectile and exposed in the rear of the cap |

less than the caliber of the

for -effecting a punch-like #vtion following

“the impact of the cap and tip,

2. A pointed projectile having a solid cap
on its-point and & buige or shoulder sur-

rounding the point in ths resr of the cap
and constituting an exposed shoulder for
following' the cep -end 4ip of ths gholl snd
acting like & punch, on impact,

3. A projectile having = capped point
which is-modified irom the ogival form by
having an enlergement or shoulder in ‘the
rear of the cap and of nsarly the same diame-
ter s the maximum dismeter of the: shell
for acting like & punch after the cap and the

sharp tig of the shell have attacked the
o ;

plate to be penetrated. : _
4. A cepped projecsile having & shoulder

‘abutting ageinst the'vear end of the cep and
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forming & punch-like portion in the veer of:

and :of greater diameter than the cap, for

‘substamtially the purposes set forth.

5. A projectile having & point medified  ::

from &n epproximdtely ogivael form by a
swell or shoulder lying outside the ogival
curve and presenting @ relatively  blunt

punch-liké portion the maximum divergence

of which gutside the ogival form lies approxi-
muiely otld half caliber from the tip of the
shell, whereby in penetrating a plate of one
caliber: thickness the punch-like action on
the surface of the plate:will occur approxi-
mately when the tip reaches the relatively
soft center of the plate. e ‘

6. A shell having & point modified from
ogival form by & swell which presents »
relatively blunt shoulder to the armor plate
after the tip and forward portionof the pomtin
advance of ‘the shoulder have commenead the

' penetration of the plate the diameter through

said swell being shghtly less than the caliber
of the shell and thesaid swell or shoulder lying

‘outside of the true ogival curve,

In testimony whereof we heve signed this
specification in the presence of two sub-
scribing witnesses. v ' »

' ‘CHARLES VAN CISH WHETLLER.
‘ : ] ALRXANDER GEORGE McKENRA
Wibtnesses: 4
Jamms K. PORTER,
Frawx G. Harrison.
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