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To «ll whom it may concern.: _

Be it known that 1, Wirrram K. Ricmarn-
sox, citizen of the United States, residing
at Leavenworth, in the county of Leaven-
worth and Stater of Kansas, have invented

certain new and usefnl Improvements in:

Projectiles, of which the following is a speci-
fication.

This invention relates to the wall con-
struction of a projectile in connection with
the charge chamber, and has for its object
bursting of the projectile into any desired

- number and size of fragments.

Under the present form of construction it
cannot be determined before detonation of
the charge, whether a projectile will burst
in twain, or into many fragments, a prob-
able average is between 100 and 150 frag-
ments, and lhey range in mass from § the
entire projectile to fragments too small to
be effective ngainst the vulnerable material
of the ship, and the velocity with which
these fragments are thrown by detonation
of the charge are inversely relatively pro-
portional to the square root of their mass,
muliiplied by the effective gas surface.
Therefore it is evident that at least 1 the
mass of the projectile will not have suflicient
velocity to render it destructive, while many
of the fragments will be too small fo be
effective against the ship other than its per-
sonnel. The result of this object of the
invention is attained by milling or gouging

rooves lengthwise of the charge chamber
of the projectile to & depth corresponding
to the capacity of the charge chamber, con-
sidering the number of grooves. employed.

A further objeet of the imvention is to in-
crense the sectional density of the shot with-
ot inereasing the overall dimensions of
the shot. This object is attained by reduc-
ing the diameter of the charge chamber, and
thickening the wali of the shot. The wall
of the shot is thickened by reducing the
diameter of the chavge chamber, and.to in-
sure bursting on detonation of a reduced
charge, grooves are cut in the wall longi-
tudinally of the shot to weaken the walls
Interally to an internal pressure, and the
etfective | ressyre Is inereased by the addi-
tional surface dfforded by the walls of the
grooves. oo ,

Aihird object of the invention is to facili-

tale the manuficture of the shot, and espe-.

einlly armor piercing projectiles. The man-
ufacturers of armor piereing projectiles ex-

perience considerable trouble producing a
shot that will fill the requirements of the
U. 8. Ordnance Department. The shot must
withstand the shock of impact upon the

60

face of the armor plate, and after plercing -

the plate be in condition for effective burst-
ing. The conditions must approach exact-
ness. 1f the wall of the shot is ton light
mmpact will erush it, if too hen vy the charge
will not burst it, if of proper thickness of
wall though' not properly hardened and
tempered they are subjected to c acking be
fore use, or rupture on firing, due to internal
strains.  The difficulty of hardening and
temrpering the walls of a shot without pro-
ducing internal strains that cause wenlen-
ing or rupture of the metal is greater than
in the thinner walls of shells and is due
to unequal contraction. The sudden cooling
of the outer metal after lieating. causes a
greater hardness and a greater contraction
per unit of area than the slower cooling
metal interior. The grooves cut in the walls
of applicant’s projectile allows contraction
without stress upon the inner face of the
wall and to a depth corresponding to the
depth of the grooves, for under the com-
pressive stress of contraction of the outer
metal the unchilled metal flows to the
grooves.

‘A fourth object of the invention is to ob-
tain the greatest blast effect that may be
seeured by a unit  weight of bursting
chavge. The blast effect is dircetly as the
velocity of the expanding gases, and in sonie
prdportion to their volume. A shot that
will burst symmetrically and allow the gases
the quickest unobstructed means of expan-
sion will produce the greatest blast effect,
and the greatest effective dynamie energy
will be sectred where the least cenergy of
the detonating charge is absorbed in burst-
ing the shell.

A furgher object of the invention is to
produce a thick walled projectile that may
be effective " against a submarine boat
whether on the surface or submerged. To
accomplish this object T use a projectile the
front end or point of which is concave.
The object of emploving this construction
is for a-dual purpose, 1st. should the boat
be awash, . iés loeation being known by the
presence of its periscope above the surface,
the shot by direet or plunging fire hitting

- the surface of the water immediately above

the boat will not ricochet, and wiil burst
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below the surface of the water tending to
crush the shell of the submarine which is
not of heavy construction. 2nd. if the boat
is on the surface, such a shot will have suf-
ficient penetration on striking to pierce the

“shell, and fragmenting of the projectile dis-

abling or destroying the boat.

With these and other cbjects in view the
invention will be described in connection
with the accompanying drawings in which :

Figure 1 is a longitudinal sectional- view

“of a projectile embodying the invention, in
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ing the shell.

which the dotted lines represent the out-
lines of grooves cut in the wall of the pre-
jectile. Fig. 2 isa cross-section on line ¢—a
of Iig. 1, showing the width of the grooves.
Fig. 3 is a longitudinal sectional view show-
ing the shape of the front end or point of
4 modified form of a thick wall projectile
provided with grooves. As this projectile
is not designed for use against armor plate,
the grooves extend nearer the onter surface
of the shot. Fig. 4, is a cross-section on line
p—b ot Fig. 3.

Referring. to Fig. 1, 1 indicates the cyl-
inder of the shot which extends from the
bourrelet 2 to the seat of the rotating band
3. 4 indicates the ogive of the shot proper.
5 indicates the charge chamber, other parts
of the projectile will not be veferred to and
as they are well known 1o description is
deemed- necessary. 6, indicates . grooves
milled or gouged lengthwise of the charge
chamber 5, somewhat exceeding in length
the cylinder length of the projectile, and to
a depth that will admit of the charge burst-

grooves so placed as to cause no eccentricity

to the shot, but any desired number may be

employed when placed cqui-distant. The
effective gas surface to produce rupture in
2 1277 shot having a 6”7 diameter charge
chamber equipped with grooves as here
shown, each 2’7 deep, is greater than in an

87 dinmeter charge chamber in a 127 shot

(density of loading In both cases being the
same). The unit per etfective gas surface

per unit of cross-section of metal to be rup-
twred in blowing off the head, base and
sides of the projectile is, as 1.83" to 143”7
respectively, and the shattering cffect of
detonation in applicant’s projectile will be
localized to the segments formed by the
orooves thus controlling fragmenting of the
projeciile. .

Leferring to Fig. 3, this figure represents
a shot having a somewhat longer cylinder
length than would be used in either a long
Fange OF armor piereing shot, and in con-
nection with the thick wail is to compensate
for the loss of weight due to the point cof.-
struction, and also to inercase the capacity
of the charge chamber. Tn this figure, T,
‘ndicates n coneave sarface extending in-
ward on the front end of the projectile

As here shown there are 4

Cwenkened the wall of the

from a point on the beveled surface of the
shot forward of the bourrelet 2. This con-
struction is to prevent the shot from
ricocheting on impact with the water, the
concave surface tending to bite on the water
and to turn the shot downward as it checks
its velocity. 6% indicates grooves cut
lengthwise of the shot on the inner face of
the wall. These grooves approach nearer
to the outer surface of the wall than the
grooves shown in Fig. 1. A v

By employing the construction herein de-
seribed for armor piercing projectiles,. it
is evident the sectional density of the shot
is increased without an increase in its super-
ficial mensturements, therefore the coeflicient
of reduction for any range is reduced, giv-
ing a Hatter trajectory, and for a. given
ange a greater striking energy. It also
secures greater aceuracy of fire for it elimi-
nates some of the time which the deviating
causes, such as gravity and the wind pro-
duce. Tt produces the maximum result on
bursting by insuring a unitormity in frag-
menting the prejectile which cannot be at-
tained by present comstruction. It admits
the use of high explosives for the bursting
charge, as explosive gelatin and pierie neid.

The shattering effect of picric acid is ex-
cessive and under present construction of
armor piercing projectiles the average frag-
ment of a-projectile when -this explosive is
employed is too small to be effective against
the vulnerable material of,thie ship, such as
the mechanism of the guns, engines, boilers
and electric installations, and for this rea-
son picric aclil is not employed as a filler in
armor piercing projectiles.

Due to applicant’s construction this most
desirable explosive can be used, for frag-

“menting of the projectile will be controlled

by the grooves. This explosive being almost
insensible to shock makes 1t a desirable
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filler, and the blast effect, the corrosive and

suffocating etfect of its gases, insures the
greatest maximum destructive ctfect to both
the ship and its personnel,

From the foregoing it is evident that I
have produced means for controlling the
fragmenting of a shot, without weakening
the wall of the shot to resist either torsional
or transverse strains the shot is subjected
to, for 1 have thickened the wall of the shot,
and to compensate for this added strength
to the wall, I employ grooves which wealken
the wall of the shot to an internal force.
To compensate for a greater cross-seetional
area of metal to be ruptured, T propose the
employment of a higher explosive than is
now generally nsed as a bursting charge,
which is unsuitable under present constrie-
tion of armor piercing projectiles to be em-
ployed. It is also evident that 1 have not
shot to the force
of impact; it being nuderstood that a shot
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oi a given caliber will have a given weight,
therefore my thick walled shot must have
a rednced cylinder length, and e to these

- two dimensions the shot has less tendency

.
10

to buckle and rupture under the shock of
impact. By employing my means-for con-
trolling the fragmenting of a shot, a higher
average velocity of the fragments on det-
onation of the charge is attained. Where
a large number of fragments are produced
in bursting of the shot, the gases flow to
the line of least resistance, imparting a

“lugh velocity to the smaller fiagments un-

der the pressure and expansion of the gases.

5 This correspondingly reduces the accelera-

tion of the larger fragments, for the gases

- are dissipated behind the smaller fragments

(]
an

betore the gas pressure has imparted mo-
mentum to the greater mass.

What I claim as new and desire to secure
by Letters Patent is; :

1. An armor piercing projectile provided
with a solid head, a cylindrical portion of
uniform columnar strength throughout the
cylinder length of the projectile integral
with the solid head and forming an interior
charge chamber, grooves extending parallel
with the axis of the projectile in the wall

3

of said chamber throughout the cylinder
length of the projectile, and a base plug for
closing the rear end of said chamber.

2. An armor piercing projectile provided

with a head, a cylindrical portion of uni-

form -columnar strength throughout. the
cylinder length of the projectile integral
with the head and forming an interior
charge chamber, grooves extending parallel
with the axis of the projectile in the wail
of said chamber throughout the cylinder
length of the projectile, the lands between
the grooves being unbroken, and a hase plug
for closing the rear end of said chambers

3. A hollow projectile provided with a
concave head, a cylindrical portion, a .cen-
trally disposed chamber and grooves paral-
lel with the axis of the projectile in the wall
of said chamber forming unbroken lands.

4. A hollow projectile provided with a
coneave head, a cylindrical portion, a lon-
gitudinal charge chamber, radial grooves
parallel with the axis of the projectile in

the wall of said chamber forming unbroken
lands of greater width than said grooves.
In testdmony whercof I aflix ‘my signa-
ture. "\
WILLIAM KING RICTIARDSON.
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