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

This invention relates to gun ‘?red projectiles and has 
for its general object the improvement of such projectiles. 

This invention is used in conjunction with saboted 
projectiles at all muzzle velocities, and more particu 
larly, to a sabot adapted to hold the projectile either by 
friction or positive detent, thus providing for sealing of 
propellant gases and increasing the e?iciency of the sabot 
grip on the projectile. 

Sub-calibering a projectile is ‘an effective method, when 
used with a suitable light carrier or sabot, to greatly in 
crease muzzle velocity. Such a sabot generally increases 
the area that presents itself to the propellant gas thrust. 
The decrease of mass of the total projectile package plus 
the increase in area acted upon by the gases allows a 
launcher to ‘be used at its highest e?iciency. The ma 
jority of sabots to date use the sealing characteristics of 
the sabot proper to achieve seal or obturation of propel 
lant gases. As the propellant gas pressure is increased, 
there is a high probability that with the sabot alone a gas 
leak will occur, particularly when other than 'a new or 
very good condition launch tube or gun is used. Also as 
the velocity is increased the wear due to friction causes 
the standard sabot to leak. If leakage or wear is sufficient 
the grip on the projectile may deteriorate the extent 
that failure occurs. This invention contemplates an 
obturator which will utilize the pressure in the launch 
tube or gun barrel to develop forces tending to seal the 
gases. 

This invention further increases the efficiency of sabo-ts, 
either friction type or positive detent type, by compress 
ing the sabot to the projectile by means of taper inter 
ference and the hydrostatic and viscoelastic force proper 
ties of nonsrnetallic plastic materials. 

According to this invention, ‘a projectile is made of sub 
stantially less diameter than the bore of the gun from 
which it is to be ?red, and it is surrounded by an annular 
collar, commonly known as a sabot, to increase the area 
on which the propellant gases act in order to increase the 
total propelling force. In ‘addition, an obturator is pro 
vided to ensure a gastight seal of the propellant gases on 
the surfaces of the projectile-sabot combination. 

It is the object of this invention to provide a simple 
and economical obturator vfor saboted projectiles. 

It is another object of this invention to provide a meth 
od of increasing the elliciency of sabots of all types. 

It is a further object of this invention to provide an 
obturator that utilizes. propellant gas pressure to deform 
hydrostatically the non-metallic material, thus increasing 
the e?iciency of obturation. 

Yet another object of this invention is to provide an 
obturator which is easy to manufacture, simple to install 
on the saboted projectile, effective in producing higher 
projectile velocities. 

Still a further object of this invention is to allow the 
use of light materials such as plastics and other deform 
able non-rnetals to decrease the total mass of gun ?red 
missiles, and thus increase the ‘acceleration imparted to a 
projectile by the propellant. 
The novel features that are considered characteristic of 

this invention are set forth with particularity in the ap 
pended claims. The invention itself, however, both as to 
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organization and method of operation, as well as addi 
tional objects ‘and advantages thereof, will best be under 
stood from the following description when read in con 
nection with the accompanying drawing, in which: 
FIGURE V1 is a view showing a projectile-sabot com 

bination with a cross~sectioned obturator in place; 
FIGURE 2. is a perspective view of one embodiment of 

the obturator contemplated by this invention; 
FIGURE 3 is a view of a projectile-sabot combination 1 

with a cross-sectioned obturator in place which shows a 
weak ?are skirt on the rear face; and 
FIGURE 4 is a perspective View of the second embodi 

ment of the obturator with a ?are skirt. 
In ‘FIG. 1, there is shown a typical basic sabot-pro 

jectile combination. Sabot 1 may be anchored to the 
projectile 2 by means. of positive detent or friction. The 
obturator 3 is shown aft of the sabot l in intirnate contact 
with the sabot and projectile. The projectile 2 is nor 
mally of uniform cross-section and has its axis coincident 
with the 5bore of gun 4. Although obturator 3 herein 
disclosed is especially adaptable for use with this type of 
conical sabot, it is not limited to use with this type and 
may be used with any angle sabot con?guration as neces 
sary to promote efficiency of operation. 
As shown in FIG. 2, the obturator is split longitudi 

nally as indicated at 5 with precise matching surfaces to 
provide release or separation from the projectile-sabot 
combination when emerging from the launcher muzzle. 
Since the sabot itself normally contains such splits also, 
the obturator and sabot are thus so designed that on 
leaving the gun muzzle they break up and disintegrate 
under the action of rnuzzlle blast, air lift or centrifugal 
force due to the spin of the combination produced by the 
rifting usually found in a gun bore. This allows for the 
parts to fall apart, ‘and leave the projectile itself to con 
tinue on its ?ight towards the target. 

‘It is shown in FIGS. 1 and 2 that the obturator 3 in 
cludes an opening extending longitudinally along its axis 
and around the projectile-sabot combination. The ob 
turator is not limited to use with through type combina 
tions however, and may be ‘adapted to ?at base projectiles 
by omitting the axial opening. 

Normally the exterior cylindrical surface of obturator 
3 is adapted to the bore ‘and is machined [for either a 
close or slightly over-size ?t depending on the perform 
ance level of the launch tube or gun bore 4. Generally 
speaking, the higher the anticipated propellant gas pres 
sure, the greater the interference with the gun bore should 
be to prevent leakage of propellant gases when the gun 
or launcher is ?red. This contemplated design also in 
creases the here or interior ballistic stability of the pro 
jectile by adding length to the projectile-sabot combina 
tion Where it is in contact with the launch tube bore. 
Upon ?ring of the launch tube or gun, the propellant 

gas pressure is ‘applied to the rear 6 of obturator 3 cans 
ing deformation of the non-metallic plastic material due 
to the resulting hydrostatic force or viscoelastic phenom 
ena. Obturator 3 engages intimately with the launch 
tube or gun bore or barrel following the contour of the 
surface 7. The obturator also becomes intimately asso 
ciated with sabot l, sealing ‘any flaws, defects, cuts or 
cracks, at the same time the same force is exerted against 
the projectile body at the surface ‘3 of that body, thus 
providing a seal at this location. The ‘amount of the 
non-metallic obturator material is a function of maximum 
propellant gas pressure and interior ballistic stability de 
sired and total package weight or mass considerations. 
The hydrostatic [force and deformation of the non-metal 
lic plastic material of the obturator seals all surfaces of 
the obturator to the bore of gun 4, sabot l and projectile 
2, thus forming a very efficient seal. 
Examples of plastic materials suitable for this. inven 
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tion, not intended as a limitation, are linear polyethylene 
for low performance levels, ethylcellulose for intermedi 
ate performance levels and polycarbonate for high per 
formance levels over 8,000‘ ft./ sec. 

FIGS. 3 and 4 show a low level obturator. For low 
performance levels where propellant gas pressure is either 
of a low value or long duration of time to maximum pres 
sure, the additional feature of a ?are skirt 9 is added as 
“low level obturation.” The mechanical-dynamic action 
of this obturator is the same as previously described. 
However, due to its rather thin or fragile nature, the cup 
like ?are skirt deforms at much lower performance levels 
than the type shown in FIGS. 1 and 2. An additional 
feature of the ?are skirt is in aiding separation from the 
projectile-sabot combination. It is a well known fact 
that for a short period of time after leaving the launch 
tube the projectile is in reality ?ying backwards with re 
spect to the flow of propellant gases. The ?are skirt acts 
as a partial container and a resulting thrust transverse to 
the axis of the projectile and away from the projectile 
occurs. This thrust or force moves the obturator forward 
‘and away, transversely, and the obturator separates at 
the previously mentioned splits 5. 

In summary this invention is concerned with a non 
metallic obturator exhibiting hydrostatic-viscoelastic 
properties which is adapted to a projectile-sabot combi 
nation to be propelled ‘along the axis of a launch tube 
or gun bore wherein the obturator has projectile-sabot 
mating surfaces as necessary to produce intimate con 
tact. Since the obturator has a rear portion or face ex 
posed to the propellant gas forces, the pressure caused by 
these gases and the projectile-sabot mating surfaces force 
the obturator to grip the projectile and sabot causing con 
stricting forces in addition to those normally obtained in 
projectile-sabot combinations. 

Although speci?c embodiments of this invention have 
‘been illustrated and described, it will be understood that 
this is but illustrative and that various modi?cations may 
be made therein without departing from the scope and 
spirit of the invention. 
What is claimed is: 
l. Ammunition of the type described comprising an 

elongated projectile of substantially uniform cross-sec 
tion, the longitudinal axis of said projectile being aligned 
with the axis of a gun bore through which the projectile 
is adapted to be propelled; a sabot having a cylindrical 
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front portion adapted to slidably engage the ‘walls of the 
bore, said sabot having a eonstrieta'ole rear portion en 
gaged around the projectile, the rear portion including a 
tapered portion extending from the cylindrical front por 
tion to the rear end of said rear portion with said rear 
end being of a diameter smaller than that of the cylin 
drical front portion; and 1a non-metallic obturator ex~ 
hibiting hydros‘taticwiscoelastic properties having a cylin 
drical exterior portion adapted to slidably engage the 
walls of the bore, said obturator having a tapered front 
portion engaged around the rear portion of the sabot, a 
central portion engaged around the projectile, and a rear 
portion exposed to propellant gas forces, wherein the pres 
sure caused by the propellant gases forces the obturator 
to grip the projectile and sabot at the engagement surfaces 
between the obturator and each of said sabot and pro 
jectile causing constricting forces in addition to those 
normally present projectile-sabot combinations and 
thereby preventing leakage of the propellant gases. 

2. The ammunition described in claim 1 wherein said 
obturator is composed of ethylcellulose. 

3. The ammunition ‘described in claim 1 wherein said 
obturator is composed of polycarbonate. 

4. Ammunition as described in claim 1 wherein the 
ront end of the sabot and the obturator are of a ?aring 
funnel-shaped con?guration and are made up of sections 
thus providing for air to strip the sabot and obturator 
from the projectile when the ammunition passes out from 
the gun barrel. 

5. The ammunition described in claim 1 where-in the 
rear portion of said obturator includes a cup-like ?are 
skirt at its outer edge which deforms at low propellant 
gas pressures. 

‘6. The ‘ammunition described ‘in claim 4 wherein said 
obturator is composed of polyethylene. 
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