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The invention described herein may be manufactured 
and used by or for the Government of the United States 
of America for governmental purposes without the pay 
ment to me of any royalty thereon. 

This invention relates to munitions, and more particu 
larly to means for flight stabilizing white phosphorus 
filled projectiles or shells which disseminate the white 
phosphorus upon impact with a target. 
The main object of the invention is the provision of 

a projectile burster casing that has formed about its outer 
surface a plurality of fins or impellers of which the main 
purpose is to ballistically stabilize a white phosphorus 
filled projectile. 
A further object of this invention is to ballistically 

stabilize a white phosphorus filled projectile when the 
white phosphorus is in a liquid state. The principle in 
volved is to force the liquid white phosphorus to obtain 
the same, or nearly the same spin rate or angular velocity 
as that of the projectile and to eliminate any forces that 
the liquid white phosphorus may set up within the pro 
jectile that would cause it to yaw or tumble in flight and 
fall short of the intended range. It is to be noted here that 
the name “white phosphorus' hereinafter will be referred 
to, or be called, by its other well known short designation 
“WP.” White phosphorus is also called yellow phos 
phorus. 
The problem of projectile stabilization has existed for 

many years and has become more critical in the modern 
thin-wall projectiles, in which case the weight of the 
projectile is proportionately small compared to the Weight 
of the WP filler. Projectiles filled with the WP must be 
ballistically stable over temperature range from -65 F. 
to 140 F. White phosphorus becomes a liquid at tem 
peratures above 112.1 F. (44.5 C.) and has a density 
of 1.745. 
Various methods were exploited in the past to remedy 

the existing deficiencies in projectile stabilization. For 
example, internal baffles, or vanes and bellows have been 
fastened to the walls of projectiles in an effort to flight 
stabilize the latter when WP was in liquid state. None 
of the above mentioned methods that were tried proved 
to be successful. Moreover, the numerous devices that 
were tried, were difficult to insert or fasten within the 
projectile. Furthermore, the fastening of these devices 
to projectile walls interfered with the formation of a 
void space. A projectile or shell cannot be completely 
filled with WP, since a space or void must be provided 
for expansion when the projectile is heated. This void 
adds to the problem of flight stabilization. 
For example, WP shells must be stored upright for best 

results because if they are left horizontal in the hot sun 
or stored under tropic conditions, the WP melts and when 
it hardens again the void will be somewhere on the side 
of the shell. When this shell is subsequently fired in a 
rifled cannon, the high revolutions per minute (approxi 
mately 25,000 r.p.m.) imparted to the projectile by the 
action of the rifling bands on the rifled bore, will cause 
the projectile to wobble or tumble in flight. This greatly 
reduces the expected range of the weapon and has caused 
casualties to friendly troops rather than enemy troops. My 
invention will not correct the problem of improper storage 
but it will tend to prevent the ballistic problem that arises 
when these shells are fired since the fins provided by my 
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invention tend to act as a heat sink in the center of the 
molten WP. When this mass is cooling off, there is evi 
dence to show that the void forms at or near the fins in 
the approximate center of gravity of the shell rather than 
at the extreme inside surface of the shell. Thus, my in 
vention will stabilize liquid (or hot) WP shells and solid 
(or cold) WP shells that have been improperly stored. 

Projectiles containing the finned type burster casings 
were tested and proven to be ballistically stable at all 
ranges and at the required temperatures of -65. F. to 
140 F. The fins or the impellers of the burster casing 
succeeded in acceleration of the liquid WP to the same or 
nearly the same rate as that of the projectile itself. 
Other more important advantages of my invention are 

that the fins serve the purpose of preventing the free longi 
tudinal movement or oscillation of the liquid WP, that 
the fins swirl the liquid WP in flight so that the void is 
reduced to a thin vortex on the axis of rotation of the 
shell, and that the fins force the WP to act substantially 
the same as a solid substance. 
A still further advantage of my invention is that in 

mass production of ammunition it is desirable to have one 
basic shell which can be adapted to suit various require 
ments rather than have several specialized shells which 
must be supplied in limited production. My invention 
supplies this need since the empty shell can be supplied 
in lots of a million or more and be used as high explosive 
rounds or WP rounds without extensive and expensive 
modification of the basic shell. 

Other objects and advantages of this invention will be 
come apparent as the following description is read in 
connection with the accompanying drawing in which: 
FIGURE 1 is a sectional view of a projectile showing 

the finned projectile burster casing. 
FIGURE 2 is a cross sectional view taken at 2-2 

showing a plurality of fins. 
FIGURE 3 is a diagrammatic view of a shell combined 

with the shell casing. 
Referring to the drawing, 10 designates the projec 

tile or shell body which is provided with a pair of rifling 
bands 11, a base plug 13 having a tracer (or dummy of 
equal weight) 15 and a burster casing 17 containing a 
rotationally armed impact fuze 19, booster charge 20, and 
burster charge 2 respectively. The fuze, booster, and the 
burster may be of any suitable conventional type as those 
for example which are shown and described in the U.S. 
patent to Weeke, No. 1,417,475. The bottom of the 
well portion of the burster casing 17 has extruded or fas 
tened onto it a plurality of 3-12 (preferably 6) radial and 
longitudinally extending straight fins or impellers 23. 
The projectile 10 is filled with molten white phosphorus 

25 and the burster casing 17 is force-fitted within the 
latter thereby creating a leak-proof joint at 27. Thus, 
the WP is sealed within the projectile by means of the 
interference fit between the burster casing and the shell 
walls. The shell 10 is contained within a shell casing 29. 

This invention also enables the present U.S. Army stand 
ard projectile casing to be easily modified to become a 
WP projectile or a high explosive (HE) projectile. The 
WP projectile therefore becomes interchangeable with 
the standard "HE' projectile when using my invention. 
This means that the "HE' projectile can be fired and 
be followed immediately with the firing of a WP projectile 
without any gun site corrections being made. It is highly 
desirable, if not mandatory, that these two types of am 
munition be identical in weight and external shape and be 
a ballistic match over all flight Zones. This has been ac 
complished by adding fins or impellers to the burster cas 
ing. This invention can be used in any caliber gun in 
which a modern thin walled shell is being used such as the 
75, 105, 152 and 175 mm. types. The problem which this 
invention solves is particularly acute in 105 mm. tank 
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mounted guns where the ammunition frequently is Sub 
jected to temperatures above the melting point of WP as 
for example under desert conditions. 

It will, of course, be understood that various details of 
construction such as the number of fins 23 may be varied 
through a wide range without departing from the prin 
ciples of this invention and I therefore do not wish to be 
limited to the details shown and described. 

I claim: 
1. A phosphorus disseminating projectile comprising: 
(1) a hollow ogive-shaped body means having an open 
ing in the base end; 

(2) burster casing means mounted in sealing relation 
ship with said opening and extending a predetermined 
axial distance interiorly of said body; 

(a) said casing means having fuze means sealed 
therein adjacent to said opening; 

(b) said casing means having a portion thereof 
containing explosive means remote from said 
opening and detonatably connected to said fuZe; 

(c) said casing means having a plurality of radially 
and longitudinally extending fin means being 
wholly supported by and integral with said ex 
plosive charge portion. 

2. A phosphorus disseminating projectile comprising in 
combination: 

(1) a hollow ogive-shaped body having an axial open 
ing in the base end; 

(2) a burster casing mounted in sealing relationship 
with said opening and extending a predetermined 
axial distance interiorly of said body; 

(a) said casing having a fuze sealed therein ad 
jacent to said opening; 
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4. 
(b) said casing having a portion thereof containing 

a burster charge remote from said opening and 
detonatably connected to said fuze; 

(c) said casing having a plurality of radially and 
longitudinally extending fins being wholly sup 
ported by and integral with said burster charge 
portion. 

3. In a phosphorus disseminating projectile comprising 
a hollow, ogive-shaped body having an axially located, 
longitudinally extending burster casing with a fuze and 
burster charge therein sealing the base end of said body, 
the improvement which comprises providing said burster 
casing with a plurality of radially and longitudinally ex 
tending fins which are wholly supported by and integral 
with said burster casing. 
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