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'~ PROJECTILE.

- *PECIFICATION forming part of Letters Patent No. 721,487, dated February 24, 1903,
o o _' *IAppliua.tipn filed S_aptember 12,':1902. Serial No.123,1563. (No model,) -

- To all whom L May concerw.: -

- __Beit known tkat we, CHARLES VAN CISE
- WHEELER, of Allegheny, and ALEXANDER
- GEORGE MCKENNA, of Pittsburg, in the State
of Pennsylvania,citizens of the United States,
have invented certain new and useful Im-
provements in Projectiles, of which the fol-
- lowing is a specification, accompanied by
drawings. . T 3
~The object of the invention is to improve :

- accomplishing this result it is possible to
~ virtually do away with the distinction at pres-
- ent recognized between ‘‘common?” or ¢ ex-
15 plosive” shellsand ¢ armor-piereing”’ shells.
- Theinvention combines great wall strength
~and piercing qualities necessary to armor-
plercing projectiles with the chamber capac-
-1ty necessary for the bursting charge of com-
~mon shell. Projectiles now carried on war-
- ships include usually these two distinet
classes of armor - piercing and of common
shells. The latter are not relied upon to

- Dplerce armor and retain their envelop intact
for explosion behind the armor; but they are
~ useiul when no considerable thickness of
~armor opposes them and against shore de-

- fences.  The present armor-piercing shell is
- thicker in the walls and is consequently of
too small powder ecapacity to be usefunl as an
explosive shell. The. weights of these two
~classes” of projectiles are identical, and as

full complements of each are usually re-

quired for each ship this duplication adds

- 35 _
o - ment, which it is hi
possible. T
- To best understand the invention in view
‘of the highly technical character of the new
technical effects and the advance in this art
which it provides, some preliminary under-
~ standingof the manner in which we were led
~ tomake certain discoveries, and thereby to
- produce the invention, should assist. |
“I'ne major portion of the modern armor-
- plercing projectile consists of a chambered
- cylindrical body of steel with-an integral har-
~dened ogival point. We shall refer to theapex
of the point as the “‘tip” or ““nose” of the pro- |

ghly desirable to avoid, if

considerable dead-weight to the ship’s equip-

caliber, usually

shearing stresses

l

| point as alwho'le;_. | Th'e'llet_l_gth of the modern
‘projectile is usuallyabout three calibers, and
‘the usual approved radiusof curvature of the

longitudinally-curved elements of the ogival
point is two diameters. This standard has 55

undergone litile, if any, change in the last
decade. By means of certain experiments we
‘have discovered that the extreme tip of the
projectile may without apparent detriment

be as sharp or sharper than is the said stand- 6o

ard, buat thatin the vicinity of one-tenth of g
caliber length from the tip where the diam-
oter reaches about one-sixth caliberit should
| be blunter or less sharp, so that the cross-

sectlonal area increases rapidly, giving add- 65
ed strength; but to make the point as a
whole blunter and shorter, as we have just

‘stated, increases the velocity and energy re-

quired for penetration, while, on the other
hand, sharpening the point within limits de- 70
creases the required velocity and energy.

- These experiments have resulted in our
present invention. In its most preferred,
complete, and desired form, as demonstrated

by firing tests, the point of the Pprojectile 4
where its diameter reaches about one-sixth

y in the vicinity of one-tenth

of a caliber length or thereabout from the

tip of the point, is blunter than the standard,

but is superposed on a longer and sharper 8o
base portion. As a result also the total
length of the shell is increased for a'given
welght,and the walls of the explosion-chamber

may be decreased in thickness, thus enlarg-

ing thechamber capacity without detriment. 8s
T'he center of gravity is brought farther for-

ward., There results a greater strength to

resist the compression stresses and also the
1€ produced in the shell by
the inertia of the various parts of its mass on Q0

striking. To penetrate a given plate or ob-

struction, the new shell requires less velocity
and less energy forany given weight and cali-
ber. Inother words, for a given weight, cali-
ber, and velocity the improved projectile will
penetrate a thicker plate or greater depth.
Unlike the standard armor - piercing pro-
Jectile it has adequate chamber capacity for
use as an explosive-shell to be burst after

05

. 50 jectile, so as not to confuse 1t with the ogival | penetration, because it has both the powder 1co
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capacity of the common shell and the armor-
piercing qualities of the best armor-piercing
projectiles. |

In the drawings, Figurelis a longitudinal
central section of our most approved form of
shell as designed for a six-inch projectile.
Fig. 2 is a diagram showing some details of
shape of the point. Fig. 3isa central longi-
tudinal section showing on the left hand of
the axial line one-half of the shell shown In
Iig. 1and on the right hand side of the axial
line one-half of a standard armor-piercing
shell exactly of thesame weight and diameter.
Fig. 4 shows a modified form of one part of
the invention, and Fig. 5 shows avother
modification of the invention.

In the new form (shown in Figs. 1, 2, and
3) the point is calenlated and designed 1n the
following manner: Starting with 6.04 inches

as a unit or constant for a six-inch naval

shell we take as our radius of longitudinal
curvature for the base portions of the point
a multiple of this unit, which preferably
should be between 2.25 and four times thesaid
constant, though it is not apparently abso-
lutely limited in prineciple to this range. In
the drawings the radius divided by the con-
stant gives 2.5. Drawing then a transverse
line and marking off two points upon it at a
distance of 6.04 inches, these points will cor-
respond with the maximum gross diameter of
the base of the point before it is turned down
in a lathe to the smaller diameter adapted to
properly fit the gun with the desired amount
of clearance—forexample, 5.96inches. Irom
these two points ares are struck from cen-
ters lying on the same line at a distance of
15.10 inches, (equal to two and-a-half times
the constant.) These arcs intersect upon the
axial line of the projectile and would form
the tip of the projectile if the tip were not to
be further modified. From this intersection
or temporary locus of the tip we draw a cross-
section plane one-quarter of a caliber distant
from suech intersection or temporary locus.
This eross-section plane, perpendicular to the
axis where it intersects the two arcs, as shown

in Fig. 2, locates the points from which to

strike with a much shorter radius ares truly
tangential to the arcs already struck and
running forward till they intersect on the
axial line and form the tip of the projectile.
We arbitrarily select for this point of inter-
section or locus of the tip a point that 1s one-
twentieth of a caliber (.05, equaling .30 of an
inch) in the rear of the temporary locus, thus
shortening the tip by .30 of an inch. The ra-

dius necessary to do this is about 4.70 inches,

and is of course found by simple geometry.
(For example, draw a chord connecting the
two ends of the small arc that is to be struck

and erect a perpendicular at its mid-length. .

The point where this perpendicular intersects

i

ably less than one caliber.

721,487

of the point with of course the exceptions of

turning or cutting the groove for the attach-

‘ment of the soft-steel cap, if oneis to be used,

and the turning down of the maximum di-
ameter or swell at the base of the point so as
to accurately correspond to the desired maxi-
mum diameter of the steel parts, which in the
present instance would be 5.96 inches. The
contour of the point thus formed differs from
the standard naval point in being longer and
sharper throughout the base portions and up
to two-tenths of one caliber length of the ex-
treme tip. Forward of such cross-section,
however, it is blunter and of far shorter ra-
dius of eurvature, the radius being consider-
The direct phys-
ical result of this is a more rapid increase of
cross-section in the vicinity of one-tenth of
the caliber length from the tip and a conse-
quent greater support of each section by the
sections behind it, as well as a very much
oreater resistance to shearing strains acting
at forty-five degrees to chip off or scale off
thin portions of the metal extending from the
tip to a distance of one to two inches from
the tip, as is commonly seen where the nose
of the projectile has failed.

Having so improved the solid point of our
projectile as compared with the standard or
best previous projectile known, it would seem
that we have increased the strength of the
forward portion of the point and yet reduced
the penetration energy; but as a chain is no
stronger than its weakest link so a projectile
is no stronger than its weakest part, and this
strengthening of the point might not enable
the projectile to be fired at increased velocity
or at thicker plates under some conditions
without failing if the projectile were still
equally weak on the shearing-planes extend-
ing into the forward end of the chamber. As,
however, such shearing stresses depend upon
two factors—to wit, the area of the conical
shearing cross-sections and the weight of
metal in the rearof such section,(theinertiaof
which weight is the direct cause of the strains
at impact,) it follows that by the bringing for-
ward or lengthening of the point of our pro-
jectile as a whole the center of gravity or mass
of the projectile is also brought forward, the
chamber somewhat enlarged, and the thick-
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nessof the wallsof the chamberreduced. This |

being done, it follows that there will be less
weight or mass behind any given section—
for example, behind a transverse plane one-
quarter of the length from the tip than in the
case of the standard projectile. In this re-
spect also, therefore, we have improved the
projectile, inasmuch as the standard project-
ile very commonly fails by the shearing of
the walls on a cone of forty-five degrees at
the extreme forward end of the chamber
rather than by any weakness in the wall far-

the radial line of the are of greater radius is | ther in the rear. |

i

be found of great value are shown.

the center from which the arcof shorter radius
is to be struck.) This completes the contour

In Figs. 4 and 5 modifications which may
In Fig.
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~to forty degrees to the axis the contour in |
- the vicinity of one-tenth caliber length iseven
more blunt than in Figs.1 and 2. The ex-

10
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a cone. ‘With a cone having sides inclined

treme t1p of the projectile may be sharpened
where it is- important to bring the tip as far

forward as possible in order to increase the
~angle of incidence at which the projectile-
point will bite into an armor-plate: . This is
illustrated by the cross-section of a portion
of the plate with which the extreme tip and
‘the side of the point are just in contaet in
Fig. 5. From this it will be seen that the tip

of ‘the projectile can strike and bite into the
plate at a greater angle of incidence than if

‘the tip were not so sharpened and advanced.
. Weclaim as the characteristic features of
our invention the following: | |
20

1. The improved projectile provided with
an integral ' _
base and blunter at approximately one-tenth
caliber length from the tip, for substantially

.. the purposes set forth. ~

25

2. The improved projectile ]_;iro-v_i'déd with

~ an integral point that is sharper toward its

~ base and blanter at approximately one-tenth
caliber length from the tip, and with a cham-

~ ber which extends forward of the base of the

35

point, for substantially the purposes set forth.
- 8. The improved projectile characterized

by a point at least as long as an ogival point
formed by a continuous.curve of two-caliber
radiusand havinginecreased diameter of cross-

section near the tips as compared with said
ogival point, for: substantially the purposes
4. Theimproved chambered projectile char-

“acterized by an integral point longer than an

40

_50

ogival point formed by a continuous curve

of two-caliber radius and sharper at its base

and blunter near its tip as compared with

sald ogival point, and having chamber-walls
integral with the point, which at their mini-

mum thicknessdonotexceed one-quarter cali-

ber, for substantially the purposes set forth.

- 8. Theimproved chambered projectile char-

‘acterized by an integral point longer than an

ogival point formed by a continuous curve

of two-caliber radius and sharper at its base
~and blunter near its tip as compared with

- said ogival point, and having a chamber the

55

tially the purposes set forth.

6o

65

'pc&ses- set forth.

side walls of which areintegral with the point,

the.center of mass or center of gravity of the

said projectile being farther forward as meas-

ured from the mid-length section, for substan-

ogival point formed by a continuous curve

~of two-caliber radius and sharper at its base

and blunter near its tip as compared with

said ogival point, and having a chamber of

increased capacity, for substantially the pur-

7. The improved projectile having an inte-

point that is sharper toward its

6. Theimproved chambered proj eetile char- |
‘acterized by an integral point longer than an

gitudinal axial section, is characterized by at
least two arcs which are truly tangent to each
other and one of which nearer the tip is of

greatercurvature and shorterradius than the

other, for the purposes-set forth.

4 the blunt tip of the prOj_ectilé ié formed biy {g_pa,l. pointithe_coutoﬁr_ Of'wh-ieh, as se'en inlon-

3. The improved projectile having a point '

the contour of which, as seen in longitudinal
axial section, is characterized by at least two
‘arcs, one of more than two-caliber radius and
one nearer the tip of less than two-caliber ra-

75

dius, for substantially the purposes set forth.

9. The improved projectile having a point
‘the contour of which, as seen in longitudinal

30

axial section, is characterized by at least two

arcs, one of which nearer the base is of more

than two-caliber radius, and the other nearer

the tip is of less than one-caliber radius, for
substantially the purposes set forth. |

10. Theimproved projectile having a point

the contour of which, as seen in longitudinal

axial section, is characterized by at least two

arcs, one of which nearer the base is of more

than one-caliber radius and the other nearer

the tip is of less than one-caliber radius, for

substantially the purposes set forth.

11. Theimproved projectile having a point
the contour of which, as seen in longitudinal
axial section, is characterized by at least two

arcs, one of which nearer the base is of less
curvature and 18 tangent to the other at about
two-tenths caliber from the tip, while the

other is of greater curvature and less radius

than one caliber and extends to within one-

tenth caliber of the tip, for substantially the
purposes set forth, " T
12. The improved projectile, characterized
as compared with the standard ogival point
of uniform curvature radius of two calibers,
by a longer integral point which is sharper at

its base and blunter near its tip, and by cham-

ber-walls integral with the point, which at

their minimum thickness do not exceed one-

quarter caliber, and by a chamber having a

length exceeding one-half the total length of
the projectile, for substantially the purposes
“set forth. | - o

'13. The improved projectile, characterized

as compared with the standard ogival point

-
I00
105

IIO

115

of uniform curvature radius of two calibers,

by a longer integral point which is sharper at

1ts base and blunter near:its tip, and by a

chamber the walls of which are integral with

the point, and the length of which exceeds

120

one-half the length of the projectile, substan- -

tially for the purposes set forth.

14, The improved chambered projectile
having a point characterized as compared

‘with a point of uniform curvature of two cali-

bers by its being blunter at the cross-section

125

where the point is one-sixth caliber in diam-

eter, whereby the strength is increased with-

out impairing its penetrating power, for sub-

stantially the purposes set forth.

15. The improved projeCtile ,cha,mcterized
by a point the base portions of which have a

130 |
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radius of curvature of morethan two calibers
and which near the tip where the diameter 1s
about one-sixth caliber has a radius of curva-
ture of less than one caliber, for substantially
the purposes set forth.

16, The improved projectile having a point
characterized as compared with an ogival

point having a uniform radius of curvature |

of two calibers, by an integral point which is
longer and sharper at its base and biunter
near its tip and by chamber-walls which are

L 721,487

| less than one-quarter caliber in thickness,

for substantially the purposes set forth.

In testimony whereof we have signed this
specification in the presence of two subscrib- 13
ing witnesses. |

CHARLES VAN CISE WIEELER.
ALEXANDER GLORGE McKENNA.
Witnesses:

JAMES K. PORTER,
HriLeEN G. RODGERS.
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