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UNITED STATES PATENT OFFICE.

CHARLES VAN CISE WHEELER AXND ALEXANDER GEORGE McKENNA, OF WASHING-

TON, DISTRICT OF COLUMBIA, ASSIGNORS TO FIRTH STERLING STEEL COMPANY, A

CORPORATION OF PENNSYILVANIA.

PROJECTILE.

963,489,

Specification of Letters Patent.

Application filed March 1, 1508, Serial No. 480,773.

To all whom if may concern:

Be it known that we, Cimanres Vax (Cise
Wineener  and  Awexaxper  Grokce M-
Kexwya, both ciltizens of the United States,
and residents of Washington, in the Dis-
trict of Columbia, United States of \mer-
ica, have invented certain new and useful
Improvements in Projectiles, of which the
following 1s a specification, accompamed
by drawings. |

The object of this invention s to 1m-
prove the armor pleremg quality of pro-
jectiles at long range by combming so far
as we have discovered them to be compati-
ble a minimuin loss of energy 1 Hheght with

a mimimum of resigtance in plate penefra-

tion for a given mmpact veloelty tlus atfain-
ing an actoeal increase of effectiveness at
long range. _ |

We have been unable to discover, from
experiments of our own and of others con-
ducted on many different lines and mves-
tigating a number of widely ddiffermg hy-
potheses, any exact law for ealculating or
foretelling the 1mitial energy required (o
penetrate ab long range a given plate under
aorven conditions of cabber and of shell con-
struction.  The factors are so numerous and
so mutunally dependent and the cost and
Iabor of experintents to solate and analvze
each factor are so great that at present it
15 doubtful if any one of the principal con-
ditions can be regarvded as an independent
vartable.  Certaln experiments and expeti-
ences shhow ways by which flight mav be -
proved with sacrifice of penetration quality
and we ourselves have shown in our pre-
vious Uinited States DPatents No, 721487
February 24, 1908 and Ne. 875,023 Decem-
ber 31, 1967, wavs of improving penetra-
tion for a given mmpaet velovity.  We have
now, in pursuing certain hypotheses which
we are so far unalde to establish as Inws,
discovered and produced in the present in-
vention an outside contonr of projectile ay
n whole inclusive of eap and nose, of ap-
proved form that affords o nmeans of gel-
Oug Improved armor-piercing affects at long
ange for n given intbial veloeit v,

In the accompanying drawing Figure 1 ix
a side view, and Ilg. 2 a section of the best
cimbodiment of the invention now known
fo us as designed, for example, for a six
inch armor piercing shell,

BT L R e -l ——

As 13 eustomary, the diameter of the shell
between rifling band and bourrelet shoukl
be a few hundredihs less than the full eali-
ber, aml {he rear or butt end of the shell
may be of the usnal approximately fiat
type.

To lay out the point and cap contour on
a longitudimal axial plane proceed as fol-
lows:—Irom a point B located sav one cali-
ber from the rear end of the shell and at
the end of a diameter or “swell ™ of a fow
hundredths of an ineh in excess of the cali-
ber (say six iuches and three one hon-
dredihs) let an are B € be drawn starting
parallel with the axis, at 13 and running
forward to mtersect the axis at C, using a
radius of considerably greater length than
the entire shell lengih so produced. Toao
great a radius will give an unduly long

- shell, inconvenient to handle and necessiiat-

ing a large empty space within the cap or a
very materml traneating of the tip of the eap
within the contonr given by this smooth
ciurve,  We prefer at present to use a radius
of seven times the swell diameter of G.03
inches stated above. The countour of our
solid projective point crosses and ntersects

this curve {wice, once m the rear of the

bourrelet at I and once at D, at or about
the rear end of the cap and lies well outside
such eurve between dmsa points producing
a bulge in the contonr of the whaole pro-
jectile and conforming to a more masstve
form of the solid shell point at this part
of the contonr than il the long gentle curve
B C was followed. The bourrelet and this
part ot the shell point ts more exactly con-
strvceted as follows: From a dinmeter of say
six. and three one hundredths inches for
the swell and at very considerable distance
i front of the point B, say two and sixty-
seven hoedreedths, ol G sivike an are 3 1
starting parallel with the axis and extend-
g forward to intevsect the axis at H, with
a rading of (wo and one half tinmes the di-
atircter of the swell (6.038).  The bonrreloet
1s eventually ground or {urned down accn-

rately to a hundredtl inels Joss than the eali-
- her and tapered off behind (6 as shown.

The nose of the shell point. is preferably
blunted as st forth in our Patent No.

ZLAST of Febravy 24 1903 and the pres-

ent. invention primavily conecerns the rela-

timlﬁhip :Hli] conions uf I_]u,! u};lmﬁml “’:‘[”H
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of the projectile and cap rather than the
inclosed  point  uose,  understanding  of
course, that such nose be of snitable wrmor

piercing form.

The eap K I oveupies all the space he-
(ween Che shell point proper and the out-
lying curve 1) C excepting that toward D
it may terminate without coming to a knife-
edge and at its {p it is preferably tran-
cated as shown to shorten it without very
substantinlly affecting its distribution.  Its
forward portion L 1s hollow to reduce its
weight to that determined on and to bring
its mass more dirvectly about the tip of the
shell pose and we prefer to determine s
weight as explained in our IPatent No.
§75.023 December 31, 1907, with the precise
construction desceribed it will be now evident
that the bourrelet s much fayther forward
than the swell of the long arve I3 C and the
shell consequently is less Iable to wabbling
in its initind flight from the gun mouth yet
nevertheless the contour as a whole follows
wenerally and very closely for all purposes
of air penctration and flight, the long gen-
tle curve from B to C of radius more than
twice the entire length of shell and some
seven times the caliber. The bulge G D nev-
ertheless brings both the bourrelet and the
centerr of muass much farther forward than
if are B D were actually followed. Fur-
theremore, the shell point has a base por-
tion which is shorter and requires less en-
erey to penetrate than if a very long gently
{apered base such as would exist 1f the seven
diameter radius of curve were here em-
ployed. o

The mvention allows some latitude from

the proportions given. The chamber of the

40

shell is determined by the standard of shell
weight and cap weight or their combined
weight requived. If the base or exposed por-
tion of the shell point conforms to a more
abrupt. eurve of two calibus radius, the

_}mint will be shortened with a tendency to

ess efficient penetratine ualities, but the

hourrelet and swell may be advanced some- |

what and the mass of the cap as defined by

- merws Em —— -u e

803,480

80

the bounding curves kept as hefore,

Cagain i a somewhat leszer radius for the

genera! contour ave I3 (! be cliosen, say five
ahibers the projectile rmnt Leing as de-
seribed and shown, such are 13 ¢ may be

[ bodily moved torward Lo start enougeh nearer

the bomveelel to allow ihe wone volume for

the cap about the point. of the shell, The

dimenstons given therefor although exactly
those which we prefer arve intended merely
to exemplify the shell improvement describedd
and clatmed, |

We of course contemplate the construction
and use of dinnmy or practice shell having
a contoulr and disposition of weight in sim-
ulation of and in accordance wiilh the fore-
cgoing description whether cast in one piece
with the cap or otherwise, 1f intended to
follow for practice purposes our invention
and we desire (o cover and 1o include all
such as customary equivalents for practice
purposes, of the new shell herein claimed.

Larger and smaller slzes of shel may be
proportioned siniilarly to the six ineh shell
deseribed.

What we claim 1s:

A chambered and capped armor plercing
projectile, the solid pomt of which approxi-
mates at its exposed portions a carvature of
a radius not exceeding four calibers and the
side eontour of the cap of which approxi-
mates an arc of a radius of seven diameters,
which are projected rearward ntersects and
runs inside of the exposed contour of the
shell point in the vear of the cap and be-
comes parallel with the axis of the shell in
thie rear of the bLourrelet, the exposed con-
tour of the pomt thereby forming a slight.
Lulwe relatlively to the said are, for substan-
tinlly the porposes set forth.

In {estiinony whereof we have signed this
specificntion w the ]I}r‘sence of two snb-

seribing witnesses, February 26th 1909,

CITARLES YAN CISE WHEELLL.
o ALEXANDER GEORGE McKENNA.
Wit nesses:
Warnrer Axoberson,
I1. T, Crauk.
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