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‘To all whom it may' concern: 
Be it known that I, THOMAS A. Bownns, a 

citizen of the United States, residing at Au 
burn, in the county of Providence and State 
of Rhode Island, have invented certain new 
and useful Improvements in Tubular Pro 
jectiles, of which the following is a speci? 
cation, reference being had therein to the ac 
companying drawing. 
This invention relates to improvements‘ in 

tubular projectiles, and its primary object is 
to so construct the projectile that an abso 
lutely gas-tight closure is madebetween the‘ 
outer surface of the projectile and the bore 
of the barrel, whereby any leakage of the 

. gases'around the projectile isprevented and 
the full ‘efficiency of the expanding gases 
is obtained, and the projectile given a steady 
and accurate ?ight. ’ 

It has been well-known for years to those 
skilled in this art, that tubular projectiles 
theoretically have advantages over the solid 
projectile, in. that it is a lighter body and 
is thereby forced with greater velocity 
through the gun with the 'same amount of 
pressure, and that there is a material re 
vpduction in" the air pressure or resistance to 
the?projectile after it leaves the bore of 
the in.‘ However, there are certain dif 
?culties arising in the use of tubular pro 
jectiles, and certain defects in them, as. 
heretofore known, that have not been over 
come, and have proved so serious that tubu 

' lar projectiles have not been adopted and 
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e not come into use. 
Tubular rojectiles, as heretofore made 

would not tain the theoretical advantages 
heretofore stated, viz., they would not ob 
tain the theoretical increase of velocity 
within the barrel of the gun; they would not 
?y steady and straight when they left the 
barrel“ of the gun, but_.to the contrary, 
would have a tendency to wabble, and, in 
some instances, ‘@‘ke hole,” thereby failing to 
obtain the theofetlcal reduction of air re 
sistance in their ?ight. 
I have discovered'that the failure and de 

fects of the tubular projectiles as heretofore 
constructed and known are due to the fact 
that in ‘forcing the projectile through the 
ri?ed bore of the gun, the bands ofthe ri?ing 
compress the projectile, thus making‘ it of” 
smaller diameter than the greatest "diame 
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ter of the bore, thereby causing an irregular 
cutting of the ri?ing on the surface 0 the 
projectile, which defeats the making of a 
gas-tight ?t between the projectile and the 
ri?ed bore of the gun, and the irregular 
r1?1ng throws the projectile from the muzile 
of the gun in such‘a way as tothrow it out 
of a straight line and causes it to wabble. 

I have oyercome these defects of the tubu 
lar project1le, and have obtained all of its 
theoretical advantages, by providing'a tubué 
lar projectile with an incompressible interior 
or core-portion, whereby the relatively soft 
rotatmg surface or band is caused to com 
pletely ?ll the ri?ing of the bore of the gun 
and the projectile prevented from being com 
pressed, thereby maintaining its' original di 
ameter and ?tting the bore of the gun "as 
deslgned, thus causing the projectile to leave 
the _muzzle of the gun in an absolutely 
straight line, and preventing absolutely any 
wabblmg of'the projectile, and obtaining a 
remarkable and unusual accuracy in :its 
?ight. _ . _ "' 

This improved projectile with the same 
pressure behind it, as the ordinary solid pro 
j ectile, in actual practice, the muzzlewelocity‘ 
is increased and a decreased air resistance 
resulting in a much, more ?at trajectory than 
with a solid projectile. ' 
My, improvement may be carried. out by 

variations in detail of construction, ‘but’ in 
order to embody my improvement, the tubu~' 
lar projectile must have an incompressible 
inner portion or body, with the relatively 
soft outer )coating or surface of a thiclmess 
at least equal to the‘ldepth of the ri?ing of 
the gun, and these" features overcomeall of 
the defects of the tubulanprojectile as here 
tofore known. 

_ In the accompanying drawings 
Figure 1 is a side elevation of a cartridge, 

with my tubular projecetile‘in longitudinal 
section. _ ‘ 

_} Fig. 2 is an enlarged longitudinal sectional 
view of the projectile shown in Fig. 1. 

Figs. 3, 4 and 5.. show modi?ed forms of‘ 
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'myinvention, ‘and illustrate some of the ‘ 
variations which may bemadewithout de- ., 
parting from the spirit andscope of the‘ in_— 
vention. ' . . _ > , 

Fig. 6 is an enlarged sectional‘ view of 
the projectile shown ,m Fig. ,5 after it has; 
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been ?red, andillustrating the manner in 
which it mushrooms. ' 

Fig. 7 is a perspective view of a mush 
roomed projectile after it has been ?red." 
Referring now to the preferred form of 

my improved tubular projectile, shown in 
Figs. 1 and 2, I provide a tubular body por 
tion 1, which extends the whole length of 
the projectile. .In this preferred form the 
body portion 1 is made of steel, and at its 
rear‘ end is provided with a ring or band of 
relatively softer metal 2, adapted to take the 
‘ri?ing of the gun, and projects from the 
body .portion 1 a su?icient distance to be 
equal to the depth of the grooves of the gun 
ri?ing, so that when the projectile is ?red 
the ring 2 completely ?lls the ri?ing of the 
gun and makes a gas-tight ?t therewith, 
and also causes the projectile to rotate in a v , 
manner well-known, and the ring 2 may be 
aptly termed a rotating ring. . 

. In this preferred form of my improve 
ment, only the rear end of the body portion 
1 is made incompressible, and this may be 
accomplished in any well-known manner/ 
for instance, one way being the tempering 
of the rear“ end of the- body portion 1 to a ,] 
glass hardness, which makes that portion of 
the body-portion '1, that is surrounded b 
the rotating ring 2, practically incompressi 

e. 

A gas check 3 in the form of a disk, is_ 
placed’ at the rear open end of the projectile. 
and temporarily connected therewith by a 
small quantity of soft vsolder. When the 
projectile is fired, the soft solder is melted 
‘and the gas-check 3 begins to fall from the 
projectile as soon as it leaves the muzzle of 
the gun. _ , v 

The portion l‘is made preferably of‘ high’ 
vcarbon steel, and it is’made incompressible. 
‘by hardening it'to" a glass hardness at ‘its 
rear end in the preferred form, 
it‘ absolutely incompressible. , _ ‘ ‘ j I 

I. have found in, actual practice that by} 
making that portion of thebody incompres 

thus making 

‘sible‘ where '"it: is surrounded by the rotating‘ 
it takes the‘ri?ing of the gunandv member, I 

obtains all the theoretical advantages and 
overcomes all the practical defects of tubu 
lar projectiles, as heretofore known. ‘ By acé 
‘tual tests, it has been found that'my im 
proved tubular projectile has a substantially 
?at ‘ trajectory ' \ 

pared ‘with a substantially ?at trajectory of 
five hundred yards for ‘a “solid projectile: 

' "when; ?red from an ordinary small?re-arm, 
and'it also found that my improved tubu 
lar, projectile is extremely accurate and. 
steady inits ?ight. ' ‘ ‘ 

vIn Fig.‘ .3,‘ the incompressible center' or, 
body portmn 5'1s'separate-from the outer or‘ 
tubular jacket 6, of relatively soft metal‘ 
which is adapted to take" the ri?ing of the 

‘?rst impact with, i _ - 

_so untilit reaches the form shown in F lgs, ’ 
‘6 and‘ 7., The surrounding jacket__1n the 

for a thousand yards as com? 
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portion 5 extends throughout that portion 
of the jacket which will engage the ri?ing 
of the gun and cause the compressing of the 
tubular projectile unless it has an absolutely 
positive support. ' 
In Fig. 4, I show an incompressible center 

7, which has a surrounding jacket 6, like‘ 
that of Fig. 3, but the incompressible core or 
center 7 is shorter than that shown in Fig. 3. 
Attention is directed to Figs. 4 and 5. 

In Fig. 4, it will be observed that the bore 
of the incompressible center 7 is smaller 
than the bore 8 of thejacket 6. In this par 
ticular form it-is made .in that way so that 
'when the jacket is upset by the force of the 
explosion, it contracts and its bore then is 
the same size as the bore of the incompressi 
ble member 7, as shown in Fig. 5. 

Figs. 4, 5, 6 and 7 show a mushrooming 
form of projectile particularly adapted to 
game. In this form of projectile the for 
ward end of the bore 8 is tapered outward 
or bell-shaped, as shown at 9. 
By reason of this outwardly ?ared end of 

the projectile when it strikes an object, its 
end is ?ared outward and ?ared backward 
.until the turned back forward edge rests 
upon the outer surface of the projectile 
which so reinforces it, that it cannot roll any 
further, and it makes a perfect mushroom 

. of the forward end of the projectile” Other 
mushrooming projectiles expand or smash 
in'in an irregular manner and, often break 
into small pieces, thus minimizing their ef 
fect. This one,;' however, by meansv of its 
construction, expands outwardly and back 
in a regular and even manner until it reaches 
the form shown ‘in Figs. 6 and 7, when there 
is no further opening possible as its‘forward 
end is reinforced ‘by reason vof its'shapeQ 
This projectile begins to vexpand'upon' its 

esh and. continues to do 

mushrooming form is preferably composed 
of malleable-material such, for instance, as 
copper, or other material which'ismapable‘ 

‘ of being rolled ‘outward and ‘backwithout I 
.breaking, substantially as shown in Flgs. .6 
and 7. . 

'In, order to‘v'car'ry out improvement, _ ‘I 
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it is ‘not, necessary that the incompressible I 
center or 'body' portion be ‘limited tothe 
zdne of the rotating. jacket'or ring, for. it 
can be incompressible throughout its I com 
plete , 

present invention. ' 

' 1.510 not wish toTbe-understood as limiting ‘ 
my mvention'to ‘any of the. particularffor'ms 

_ here’ shown, since the broad idea of a tubuI-I 
lar‘projectile having a surrounding, rotat 
lng ring ‘or, jacket, and .an incompressible 
center orsu'pportmg . core will embody my 

_ v [improvement whether or not they be of any, 
gun, and the incompresslble center or core " of the speci?c ‘form's herein disclosed. These 

, _ 120 ‘ 

length without. departing from the‘ 
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forms here shown are mechanical expres 
sions of the broad inventive features herein 
disclosed and claimed. 
Having thus described my invention, 

what I claim and desire to secure by Letters 
Patent is: 

1. An improved tubular projectile hav 
ing an outer surface of relatively soft metal 
to take the ri?ing of the gun, and a practi 
cally incompressible tubular core or body 
portion supporting the projectile agalnst 
compression by the action of the ri?ing on 
the relatively soft surrounding metal. 

2. An improved tubular projectile corn-‘V 
prising a core or body portion hardened to 
practical incompressibillty, and a surround 
ing relatively soft metal of a thickness not 
less than the depth of the ri?ing of the gun, 
whereby the projectile is prevented from 
compressing by the ri?e action and a gas 
tight ?t accomplished for the purposes here 
in set forth. 

3. An improved tubular projectile com 
prising a ‘body portion extending through 
out the length of the projectile and sur 
rounded with a relatively soft metal to take 
the ri?ing of the gun, the body portion 
vhardened to practical incompressi-bility at 
that portion thereof sup orting the soft 
metal where the latter ta es the ri?ing of 
the gun. 

4. An improved tubular projectile com 
prising a body portion hardened to brittle-_ 
ness and thereby practical incompressibility 
and extending throughout the length of the 
projectile and a relatively soft metal sur 
rounding the incompresslble body-portion 
for ‘the purpose described. 

5. An improved tubular projectile com~ 
prising a' brittle practically incompressible 
body portion extending throughout the 
length of the ‘projectile, said body portion 
having its outer surface completely coated 

ri?in of the gun. - 
improved tubular projectile, com 

prismg a body portion hardened to prac 

soft metal for taking the ‘ 

tically fincompressibili‘tty _ and _extendin 
throughout the len h o the rojectile, an 
a coating complete y surroun ing the outer 
surface of ‘the projectile and of a thiclmess 
su?icient to ?ll the grooves of the ri?ing of 
the gun. _ 

7. An improved tubular projectile com 
prising an incompressible tubular body 
portion extending throughout the length of 
the projectile, and a surrounding coating 
of relatively soft material having its en 
gaging surf'ace alloyed with the surface of 
the body portion and’built. up thereon to a 
thickness sut?cient to ?ll the grooves of 
the ri?ing of the barrel of the gun. 
‘ 8. An improved tubular projectile having 
an incompressible core and a surrounding 
jacket of relatively soft metal having its 
forward end tapered outwardly in‘ bell-like 
form whereby the force of the impact with 
the object rolls the tapered end backward 
and outward into an even roll. 

9. An improved tubular projectile com 
prising an incompressible core at its rear 
portion and provided with a surrounding 
jacket of a relatively soft material project 
ing beyond the incompressible core, the for 
ward end of the jacket tapered outwardly 
in bell-like form whereby the, force of im 
pact with an object rolls the tapered end 
outwardly and backward into a substan 
tially even roll. . — ‘ 

10. An improved tubular projectile com 
prising an incompressible core having a sur 
rounding jacket of malleable material hav 
ing its forward end projecting beyond the 
incompressible core and tapered outwardly 
in bell-like form, whereby the force of im 
pact with an object rolls- the tapered end 
outward and backward into substantially 
an even and regular roll. 
In testimony whereof I hereunto a?ix my 

signature in the presence of two witnesses. 
THOMAS A. BOWERS. 

Witnesses: " 

JENNIE F. Lmnr, 
J osnrn MGMANUS. 
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