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Io all ghom it may concern: 
Be it known that we, CIAli LEs WAN CSE 

WmEEI.EIt aid ALEXAN ident (i EOIGE M 
KENNA, both citizens of the United States, and residents of Washington, in the lis 
trict of Columbia, United States of Allier: 
ica, have invented certain, new and useful Improvements in Projectiles, of which the following is a specification, accompanied 
by drawings. 
The object of this invention is to im 

prove the armor piering quality of pro 
jectiles at long range by combini g so far 
as we live liscovered then to be compati 
ble a minimum loss of energy in flight with 
a mininuna of resistance in plate penetral 
tion for a given impact velocity thus attain 
ing an actual increase of effectiveness at long range. 
We have been in alble to liscover, fl'oin 

experiments of our own and of others coli 
ducted on many clifferent lies ald inves 
tigating a number of widely liffering hy 
potheses, any exact law for calcutlating or 
foretelling the initial energy requi'el to 
penetrate at long range a given plate iller 
given conditions of caliber and of shell con 
struction. The factoi's are so I limerous and 
so mutually dependent and the cost and 
labor of experinents to isolate and analyze 
each factor are so great that at present it 
is doubtful if any one of the principal coin 
(litions can be regarded as it idlepondent 
varial le. Certain experiments and experi 
ences slow ways by which fight may be in 
proved with sitcrifice of penetration quality 
and we ourselves have shown in or pre 
vious United States I’atents No. 214S 
February 24, 1903 and No. 87,023 Decem 
ber 31, 1907, ways of improving penetra y 

tion for a given in pact velocity. We have 
low, in pursuing certain hypotheses which 
we are so far title to estalli is as laws, 
discovered incl produced in the reset in 
vention an outside contour of projectile as 
a whole inclusive of cap and nose, of ap 
proved form that affords a means of get 
iiig improved armor-piercing effects at long 
range for a given initial velocity. 

In the accompanying drawing Figure 1 is 
a side view, an Fig. 2 a section of the best 
(ribodlinent of the inventioi how known 
to is as designed, for example, for a six 
inch armor piercing shell. 

As is custoniary, the diameter of the shell 
between rifling band and bour relet should 
be a few hillcredths less than fle fill calli 
be', an the 1'eat' or baitt encl of the shell 
may be of the usial approximately flat, 
type. 
To lay out the point and cap contour on 

a longitudinal axial plane proceed as fol 
lows:--From a point B located say one cali 
ber from the 'ear end of the shell and at 
the end of a diameter or “swell' of a few 
hundredths of at inch in excess of the cali 
bel' (say six inclues antil three one it - 
dredths) let an arc l; C be drawn starting 
parallel with the axis, at li and raining 
forward to intersect the axis at C, using a 
radius of considerably greater length than 
the entire shell length so produced. Too 
great a radius will give an unduly long 
shell, inconvenient to handle and necessitat 
ing a large empty space within the cap or a 
very laterial tricating of the tip of the cap 
within the conton' given by this sunooth 
curve. We prefer at preseat to use a radits 
of seven times the swell diameter' of (i.): 
inclhes stated allove. The contour of our 
solid projective point crosses and intersects 
this curve twice, once in the lear of the 
borrelet at F and once at 1), at or albot 
the 1'eal' endl of the cap and lies well outsicle 
such curye between these points producing 
a bulge is the contour of the whole pro 
jectic and coiforning to a more assive 
form of the solid shell point at this part 
of the contor than if the long rentle curve 
I C was followed. The borrelet and this 
part of the shell point is more exactly coin 
stricted as follows: From a cliameter of say 
six and flaret one hundredths inclies for 
the swell aid at very consile able distance 
in front of the point li, say two all sixty 
st've latil it'elis, it ( strike at ari: (. l. 
starting parallel with he axis and extend 
ig forward to intersect tile axis l, with 
a radits of two and one half tiles the di 
acter of the swell (3.03). The borrelet, 
is eventially ground or tried down act:- 
rately to a lundredth incl less laan the cali 
per and taperel oil behind ( as shown. 
The nose of the shell point, is referably 

blit inted as set, forth it it r l’aint No. 
2.4s of February 21, 1903 and the res 

(ht, invention primarily concerts the rela 
tionship and "onious of the exposel walls 
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of the projectile and cap rather thin the 
inclosed point lose, indel'starding of 
course, that such nose be of suitable it rior 
piercing form. 
The cap R. L. occupies all the spice lic 

ween the shell point proper it ind the oil 
lying curvel) C cxcepting that toward) 
it may eritimate without cunning to a knife 
edge and at its tip it is referally run 
cated as slown to shorten it without very 
substantially affecting its distribution. Its 
forward portion I is lollow to reduce its 
weight to that determined on and to bring 
its lass more directly about the tip of the 
shell nose and we prefer to determine its 
weight as explained in our Patent No. 
S75,023 December 31, 1907, with the precise 
construction described it will be now evident 
that the bourrelet is mucla farther forward 
than the swell of the long arc B C and the 
sliell consequently is less liable to wabbling 
in its initial flight from the gun mouth yet 
nevertlheless the contour as a whole follows 
generally 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 new 
ertheless brings both the bourreet and the 
center of mass much farther forward than 
if arc B D were actually followed. Fur. 
theremore, the shell point has a base por 
tion which is shorter and requires lessen 
ergy to penetrate than if a very long gently 
tapered base such as would exist if the seven 
diameter raclius of curve were here ean 
ployed. 
The invention allows some latitude from 

the proportions given. The chamber of the 
shell is determined by the standard of shell 
weight all cap weight or their combined 
weight retired. If the base or exposed por 
tion of the slell point conforms to a more 
abrupt curve of two calibus radius, the 
If will be shortened with a tendency to ess efficient penetrating qualities, but the 
hourrelet audswell may be advanced some 
what and tie mass of the cap as defined by 

903,489 

the luounding curves kept as before, So 
again if a solic what lessel' ('adi is for the 
general con? (til tie 3 C ( close, sity five 
'alibers the projectile point lucing as de 
scribed and shown, such arc: 3 (3 may be 
lot lily moved forward to start enough nearer 
the loi l'I'elet, to a low the same volute for 
the cap albot it the point. of the shell. The 
dimensiots given therefor although exactly 
those which we prefer are intended merely 
to exemplify the shell improvement describel 
aid claimed. 
We of course contemplate the construction 

and use of dinny or practice shell having 
a coratoul and disposition of weight in sin 
ulation of and in accordance with 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 to include all 
Such as customary equivalents for practice 
purposes, of the new shell herein claimed. 

Larger and smaller sizes of slell may be 
proportioned similarly to the six incl. shell 
described. 
What we claim is: 
A chambered and capped armor piercing 

projectile, the solid point of whicl approxi 
nates at its exposed portions a curvature of 
a radius not exceeding four calibers and the 
side contour of the cap of which approxi 
imates an arc of a radius of seven diameters, 
which arc projected rearward intersects and 
Iruns 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 real' of the bour'elet, the exposed con 
toll of the point therely forming a slight 
bilge relatively to the said arc, for substan 
titliy the purposes set forth. 

In estinomy whereof we have signed his specification in the presence of two sail 
scribing witnesses, i.S.E 26tl 1909. 

CIARES WAN (ISE WEEER, 
A EXANDER GEORGE ARENNA. 

With lesses: 
WAriel ANDERSON, 
II. I. C.A.R. 
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