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To all «whom it may concern:

Bo it known that we, Cranres Vax Cise
Wheerer - and  Auvexaxper  Geones M-
I{exwya, both citizens of the United States,
and residents of Washington, in the Dis-
trict of Columbia, United States of Amer-
iea, have invented certain new and useful
Improvements in Projectiles, of which the
following 1s a specification, accompunied
by drawings. o .

The object of this invention is to im-
prove the armor piercing quality of pro-
jectiles at long range by combining so far
as we have discovered them to be compati-
ble a minimum loss of energy in Hlight with
a minimum of resistance in plate penetra-
tion for a given impact velocity thus attain-
ing an actual 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 inves-
tigating a number of widely differing hy-
potheses, any exact law for ealeulating wr
foretelling the initial energy required (o
penetrate at long mnge a given plate under
given conditions of caliber and of shell con-
struction. The factors are so numerous and
so mutually dependent and the cost and
Inbor of experiments to isolate and analyze |
cach factor are so great that at present it |
is doubtful if any one of the principal con-
ditions ean be regarded as an independent
variable.  Clertain experiments and experi-
ences shiow ways by which flight may be im-
proved with saecrifice of penetration quality
and we ourselves have shown in our pre-
vious United States ’atents No, 721487
Februury 24, 1808 and Ne. 875023 Decom-
ber 81, 1907, ways of improving penetra-
tion for a given impaet velovity.  We have
now, in parsuing certain hypotheses which
we are so far unable (o establish s Inws,
discovered and produced in the present in-
vention an outside contonr of projectile as |
a whole inclusive of cap and nose, of ap-
proved form that affords a means of get-
hug Improved armor-picreing affects at long |
range for n given initial veloeity,

In the accompanying deawing Figure 1 is
a side view, and Flg. 2 a section of 1he best
embodiment. of the invention now known
fo us as designed, for example, for a six
inch armor piercing shell,

As is enstomary, the diameter of the shell
between rifling band and bouarrelet should
be a few hundredihs less than the full cali-
ber, aml the rear or butt end of the shell
may be of the usmal approximately (lat
type.

To lay out the point and cap contour on
a longitudinal axial plane proceed as fol-
lows :—Irom a point B located say one cali-
ber from the rear end of the shell and at
the end of a diameter or *swell ™ of a few
hundredths of an inch in excess of the cali-
ber (say six inches and three one huon-
dredihs) let an are B C be drawn starting
paradlel with the axis, at I3 and running
forward to intersect the axis at C, using a
radius of considerably greater length than
the entire shell lenglh so produced. Too
great a radins will give an unduly long
shell. inconvenicnt to handle and necessitat-
ing a large empty space within the eap or a
very nuterial teancating of the tip of the cap
within the contonr given by this smooth
curve.  We prefer at present to use a radius
of seven times the swell diameter of 603
inches stated above. The contonr of our
solid projective point crosses and interseets
this curve iwice, once in the rear of the
bourrelet at If¥ and once at 1, at or about
the rear end of the eap und lies well ontside
such curve Letween dmsc points producing
a bulge in the contour of the whole pro-

fjectife and conforming to a more massive

form of the solid shell point ai this part
of the contour than il the long gontle curve
B C was followed. The bourrelet and thix
part of the shell point s more exactly con-
straeted as follows: From a diameter of say
six and three one hundredths incles for
the swell and at very considerable distance
in front of the point B, suy two and sixty-
seven hodredths, at G osteike an ave G 11
starting parallel with the axis and extend-
ing forward to intersect the axis at H, with
a radins of two and one half times the di-
ameter of the swell (6.03). The bonrrelet
is eventually ground or turned down acen-
rately o & hundredih inels Joss than the eali-
ber and tapered ofl behind (3 as shown.
The nose of the shell point is preferably
bhnted as set forth in onr  DPaient No,
WZLAST of Felnuavy 24 1003 and the pres-
ent. invention primavily eoncerns the rela-
tionship and contmurs of the exposed walls
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of the projectile and cap rather than the
inclosed  point  unose, understanding  of
course, that such nose be of snitable wemor
piercing form. )

The eap K L oveupies all the space he-
tween the shell point proper and the out-
lying curve 1D C excepting that toward D
it may terminate without coming to a knife-
edge and at its {ip it is preferably tran-
cated as shown to shorten it without very
substantially affecting its distribution. Its
forward portion L is hollow to reduce its
weight to that determined on and to bring
its mass move diveetly about the tip of the
shell nose and we prefer to determine ils
weight as explained in our Patent No.
§75,023 December 31, 1907, with the precise
construction deseribed it will be now evident
that the bourrelet is much fayther forward
than the swell of the long arc I3 C and the
shell consequently is Jess liable to wabbling
in its initial flight from the gun mouth yet
nevertheless the contour as a whole follows
renerally and very closely for all purposes
of air penetration 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
center of mass 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 vequires less en-
erey to penetrate than if a very long gently
tapered base such as would exist if the seven
diameter radins of curve were here em-
ployed.

The invention allows some latitude from
the proportions given. The chamber of the
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 confarms to a more
abrupt eurve of two calibus radius, the
}mint will bo shortened with a tendency to
ess efficient penetrating qualities, but the
hourrvelet and swell may be advanced some-
what and the mass of the cap as defined by

903,489

the bounding curves kept as before, So
again 1f a somewhat lesser radius for the
genern! contour ave B € be cliosen, say five
alibers the projectile point being as de-

i seribed and shown, such ave 13 C nay be

bodily moved farward Lo start enongli nearer
the bonrrelet to allow ithe same volume for
the cap about the point. of the shell, The
dimensions given therefor although exactly
those which we prefer are intended merely
to exemplify theshell improvement described
and claimed, :

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

Larger and smaller sizes of shell may be
proportioned similarly to the six ineh shell
deseribed.

What we claim is:

A chambered and capped armor piercing
projectile, the solid point of which approxi-
mates at its exposed portions a enrvature 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 intersects and
runs inside of the exposed contour of the
shell point in the rear of the cap and be-
comes parallel with the axis of the shell in
the rear of the bourrelet, the exposed con-
tour of the point thereby forming a slight

Lalge relatively to the said are, for substan-

tinlly the porposes set forth.

In testimony whereof we have signed this
specificntion w the presence of two sub-
seribing witnesses, I ejl:n.'lmry 26th 1909,

CIARLES YAN CISE WHEELER.
ALEXANDER GEORGE McKENNA.
Witnesses:
Warnrer Axprrsox,
IT. F. Cragk.
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