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center of gravity well in front of the tip of 
'' . Be it known that we, CHARLES, WAN CISE '!', the projectile, should deliver its blow further ‘’ “” °WHEELDyR, a citizen of the United States, and 

' * resident of the city of Pittsburg, State of 
5. Pennsylvania, and ALEXANDERGEORGE Mc 
" KENNA, a citizen of the United States, and 
"resident of Braddock, Pennsylvania, have in 
'weiated certain new and useful improvements'' 
' in. Projectiles, of which the following is a 

10 Specification, accompanied by draWings. 
The invention relates, 

''|''capped projectiles. '' · · · · * · · · 
'The object of the invention is to improwe 

. the ºpenetrating power and range Without 
15. 'weakening the shell;' . .. ' '• · · · · · 

'. The invention is also applicable to a cer 
tain extent to dummy or practice Shells hav 

'. - ing the Same contour, the Same weight, and 
Same location of the center of grawity and 

20 preferably also the same distribution of masS 
' in all respects as the capped shell but made 
or cast in a single piece and not hardened or 
finished with the same micety as the armor 

| | piercing shell but designed' to have exactly 
25 the same range and trajectOry, as the armor 

piercing shell, thus indirectly involving as an 
| imitation the same distribution and conse | quently, the Saime problem as regards shape 
required topenetrate as the armor piercing 

.30 shell. It is known that a cap_of relatively 
Soft steel increases the penetrating powers of 
the projectiles, and it has been supposed by 
some persons highly skilled in the art, that 

::::; ", this was caused by reason of a lubricating ac 
85 tiónt of téóéoft.metal. : "Other persons have 

: . 8aÉSurmedí‡¢í à#waS caused, 8t least partly, by 
; theiaté±fil83pport which.the cap gives to the 
t#p of thé Íshetl at impact. A third theory ad 
w??%#acéd · buí apparently since abandoned, is 

| 40 that, i;}}¢é |¢êÐ assists in penetrating because it 
rn?ke8 impact with the plate slightly before 
the projecàile and depresses the plate by its 
1}}(}}nteuttam, So that the tip of the projectile 
shall attack the plate at a moment when the 

'' ? ': '45 reSisting powers of the plate are leSSened. In 
"" the attempt to test this last theory and possi 
bly to improve the penetrating powers of the 

| capped projectile, tests were carried out un 
· der the auspices of the United States,Gov #0 ermmaçat, with an elongated cap which, by 

' ', re8S9ra of its length and the position of it8 

particularly to 

in advance and allow additional time for the 
·elastic yielding of the plate before the pro— 
jectile tip should reach. it. ''. It waS.hoped 
that this would in effect correspond with the 
delivery "of two successive blows, and to · 

65 

increase this effect, tests were tried.with a . 
'cap, the forward end of which was hollow So 
hollow. portion, Succeeded. by an ingrease of 
pressure upon the plate immediately there 

| 60 
that the first; blow, would be caused by the · 

after produced by the heavier solid'portion · · ~ 
of the gap, before the hard tip of the project 

| ile reached this plate. · These tests, however, caused the abandonment, or suspension, . of 
any, attempt to So modify. the cap. 
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: 'The present invention is based upon a.dis- " 
covery that was made by us and brought; 
about by tentatively adopting the hypothe 
sis that it is not so much the time ? interVal 
that is important between time of. the blow. 
struck by the cap and the blow.struck by the 
projectile, , but rather the relative momen 
tum of-the two bodies. and their relationship 
to , the inertia. of the plate. 
gravity of the present standard cap is not far 
from the tip of the shell itself and the blow 
delivered by: the cap cannot therefore much . 
precede the *** of the tip.of the project 
ile itself. If the shell point should strike 
the plate as the plate is mowing backward 
.with the momentum derived from the cap, 
this should produce a greater_disruptive_and · 
penetrating'effect, upon the plate than, if the 
shell were to strike the plate when already 
dished or forcedback by the mass of the cap; 
Notwithstanding therefore that it had been 
shoWm that, an increased '''Weight", and pro 
longed length of gap was entirely unsucceSS 
ful, We conducted tests to discower whether 
or'not a change in the relation of the force of 
the blow.delivered by the cap to the blow* 
.delivered by the projectile Without any ma 
terial change in the times of delivery of these 

The center, of': 
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blows would improve the permetrating powers ? 
of the combined Cap and projectile. 
. " " A ? Séries of . Successful experiments was . 
made with caps of a size and weight much 
greater in relation to the weight of the .shell 
than was considered practicable before our 

100 
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invention. The penetration of the?hells so | the requisite Security of attachment of the 
capped was greatly increased. While the | cap to the shell. 
most advant;?geous relative weight of the cap 
and the shell were found to wary to some ex 
tent with the size of the shells, we adopted as 

2 W?00, C being 
the weight of the cap and W that of the um 
capped shell, both Weights being expressed 
in pounds. Our experiments satisfied us 
that this minimum cap weight; could well 
be exceeded fifty percent. in large shells; 
the Surprising result being that the increase 
in the Weight of the cap far beyond the me 
cessities of mere lubrication and mere ime 
chanical lateral Support of the tip at, impagt, 
with the_compensating loss of weight, in the 
shell itself, improves instead of detracts from 
the permetration of the shell, notwithstanding 
.that the 'y?s ?y?ga of the hard shell itself is unna 
terially lesSened. Further experiment how 
ever indicated that, these heavy caps as first, 
tried by us, and of the ordinary outline sub 
stantially cylindrical for the greater part of 
their length, were open to the objection of 
Somewhat reducing the distance or range to 
which the shell could be thrown with a given 
initial-velocity. We then adopted a hy 
pothesis that. it was not the displacement of 
maSS Or center of gravity but, 1more the effect 
produced in the contour that, detracted from 
the range, and proceeding and experiment 
ing on such lines we have invented an im 
prowed cap and gapped shell and correspond 
ing dummy shell, as follows: . We have de 
wised a_cap which in its best form is not, less 
than the minimum relative || weight given 
abOWe, and is of frusto-conical or other taper 
form for at least the greate' part of its length 
and We have found that this form of heavy 
Cap is_of particular advantage in cohmbina 

| tion with a shell having along ogiwal point, 
Say, with a radius of longitudinal curwature 
between_2.25 and 4 times the caliber of the 
shell and preferably 2.5 times such caliber, 
as pointed out in U. S. Patent, No. 721,487, 
granted to us and dated March 24, 1903. 

In the accompanying drawings · Figure 1 
represents in longitudinal Section a, shell with 
a, Cap embodying our invention. Figs. 2 and 

a minimum formula, C = 
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8 represent modified forms of both the shell · 
point, and the cap. V Referring to Ég. 1,_l designates the body 

. of a shell of which 11 is the point. 2 is the 
Cap SinOWn as having the usual blunt point, 
'21, tapered or comical portion 22, and cylin 
drical rear end 28. The cap 2 is shown as 
Secured to the shell point 11 by 1a1('ams of a 
curved 'rod 8 occupying registering alumular 
groowes 12 and 24 on the shell and cap" re 
Spectively. This manner of securing the cap 
on the shell is described in U.S. Patent No. 
748,827, granted on our application and 
dated Jan. 5, ' 1904). It is obvious {hat any 

65 other method rmaw be employe{! ; até providc6 
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n'H'ig. 2 the shell is of the form shown in 
Fig.l, the cap being approximately semi 
elliptical in longitudinal Section. Rig. 8 
shows a, shell of shorter tip), and a cap of a 
somewhat similar outline, 'The_maSS of the 
cap is in both cases within the limitS above 
given. '' ~ 
We make no separate illustrations showing 

the application of our discovery to dummy 
or practice shells since these may be similar 
in all respects with the exception that_they 
1may be finished with less accuracy and leSS 
¢o1usequent expense, or indeed may be cast 
with cap and shell in one piece; in which 
iatter event the cap cannot be weighed, but 
its weight can be calculated from its gontour 
and section on the assumption that the con 
tour' of the ogiwal point of the shell proper 
extends into the cap ? precisely as it does 
when the shell and c?p are separate and diS 
tinct. 

It is of course understood that we do not 
give our theories as to the cause of the better 
effect of inampact as being anything 
hypotheses, but ample and repeated testS 
have demonstrated the superior permetration 
and greater range of our shell with heavy 
'Cap. Other tests lhave as clearly shown that 
the heavy cap of frusto-conical, or tapered 
form does not diminish the effective range of 
the shell. 
What we claim is: 
1. A projectile having a cap of a, Weight 

not less than 2 W?, 400 (W being the 
weight, of the uncapped projectile and the 
Weights being expressed in pounds.) ? ? 

2. A shell having a cap of a weight not, leSS 

100 
uncapped projectile, the weights being ex. 
¥óted in pounds) and of frusto-conical 
O1'T]]|1, 

3. A shell having a point the radius of 
| Curvature of the base portion of the point of 
which is not less than 2.25 times its caliber 
Surumounted by a cap of a weight not leSS 

2 W' + 400 (W being the weight of the 
100 

umcapped projectile, the weights being ex 
pressed in pounds) and of frusto-comical 
form. ? * 

4. A shell. having a point, the radius of 
Curv':uture of the base portion of the point of 
wlhich is not, less than 2.25 times its caliber 
Surmounto'd by" a (*ap of a weight of not leSS 
than * W? ió,?00 (W'' being the weight of the 
uncapped shell, the weights ??? 

than 

~ expressed 

in pounds) and gradually tapered from rear 

more than ' 

(W being the weight of the · 
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5. A capped projectile combining an armor | in contradistinction to the heretofore known 
piercing projectile and an attached cap upon || or assumed effect of lubrication. ? 
the point of the said projectile, the said cap || Intestimony whereof we have signed this 
exceeding the weight ? W?00 where W is ??????t the presence of two subscrib 

. the '' weight of the uncapped, projectile, ? 0}HARHS WAN 0}ISP} WHI]]}}R, ~ 
whereby the momentum of the said_cap at 1. . " AIBXANI0BB 6B0R6B M0;KB}NNA. . 
impact Substantially in advance of the pro- || . Witnesses: ?. . " · · · ' ~ ~ ~ 
jectile itself may materially affect the re- || · “- E. B. WHEEDEN, 

10 'sisting powers of the plate to the projectile F. G. HARRISON. '' 


