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The present invention relates to improvements 
in Vaned projectiles and more especially to those 
intended to be fired from muzzle-loaded guns 
or mortars. 

It is a known fact that, in order to increase 
the steadiness of Such projectiles along their 
trajectory, it is advisable to set the centre of 
gravity as far forward as possible. With this 
object in View it has been proposed to make the 
Vanes of aluminium or some other substance 
lighter than the body of the shell which is usually 
made of cast iron or steel. 
When the projectile is provided at the rear 

with a tail containing the propelling charge, a 
known means of setting the centre of gravity 
forwards consistS in arranging said tail in such 
a way that it may become detached from the 
Shell When the Shot is fired. 
The improvements according to the invention 

apply more especially to a detachable tail waned 
projectile of this nature and are remarkable, 
in particular, owing to the fact that friction 
means are applied to temporarily fix said tail 
to Said body up to the moment of firing. Ac 
cording to an embodiment of the invention, said 
charge-bearing tail is provided with a conical 
end capable of engaging with a correspondingly 
shaped recess provided at the rear of the body; 
the tail being moreover provided with a fiange 
shaped in such a Way that when the tail is 
rotated in its recess, increased friction is applied 
on the fins of the Vane System so as to secure 
the tail on the Shell until it is fired. This meth 
cd of attachment ensures the correct release of 
the tail in the gun itself and its ejection im 
mediately after the projectile has issued from 
the muzzle, through the action of the sudden 
depression which then occurs in the bore. 
According to another peculiarity of the inven 

tion, the contour of the portion of the projectile 
forward of the main diameter and the contour 
of the fuze are of a shape such, that along a 
length comprised between one and a half and 
three times the calibre, the combination forms 
a concayo-convex contour in which the front 
concave portion and the rear convex portion 
merge tangentially. 

Experience shows that this peculiar form of 
the front end of the projectile considerably facili 
tates its travel through the air by reducing drag 
it should be noted that said result has been reg 
istered when firing at initial speeds less than 
those of sound for which projectiles With a more 
stubby nose: ovoid, elliptic or parabolic, had 
hitherto been considered as being best. 

5 

O 

20 

30 

40 

50 

A further feature of the invention is that the 
concavo-convex portion of the projectile merges 
directly with the rear portion of decreasing diam 
eter and the length of the rear portion, up to 
the point of origin of the vanes, is between 1 
and 3 calibres. 
The length of the vanes themselves varies be 

tween three quarters of the calibre and one and 
a half calibres. 

In one form of embodiment, the Vanes are 
supported by a ring secured to the base of the 
shell and provided with a conical portion into 
Which the charge bearing tail is fitted. 
A further feature of the invention is that the 

gun-powder relay which ensures the ignition of 
the detonator is separated from it by a thin 
stamped gas-check cup or sheath the edges of 
which, folded back on a plastic washer, are set 
in a groove of the eye of the projectile. 
With this arrangement, the usual screwed re 

lay sheath and sheath head are Suppressed which 
relieves the projectile of an appreciable dead 
Weight load, 
Other advantages and peculiarities of the in 

wention will appear in the following description. 
In the attached drawing which is given merely 

as an example: 
Figure 1 is an axial section of a projectile 

embodying the improvements according to the 
invention; 

Figure 2 is an end view; 
Figure 3 is a view similar to that in Fig. 2 

showing the appearance of the rear of the shell 
after the tail has been discarded; 
Figure 4 is a plan view of an additional pro 

pelling charge. 
According to the example illustrated, the pro 

jectile comprises a body to the front portion 
of which is fitted a fuse 2 while the rear is fitted 
With a Set of Vanes 3 Solid With a ring & Which 
is screwed onto a threaded teat 5 provided on 
the base. 
The vane blades 3 are preferably slightly in 

clined with respect to the longitudinal axis of 
the projectile (less than 4 degrees) in order to 
impart to it a Very slow gyratory notion along its 
trajectory. 
Ring 4 is provided with a conical recess 6 into 

which penetrates the correspondingly shaped end 
of a charge-carrying tail 8. A cartridge 9, or 

some other propelling charge is introduced into 
the charge-carrying tail for the purpose of ig 
niting additional charges of annular construc 
tion, as shown in Figure 4, through radial 
holes 9. 
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A varying number of said relays i is posi 

tioned on tail 8 according to the range desired 
When this cannot be obtained by means of the 
cartridge alone. 
A flange 2 (Figs. and 2), the outer contour 

of Which aSSumes the form of eccentric sectors 
3 engaging with the inner edges of vanes 3, is 

secured to tail 8 by Welding 2a or other means. 
In the present example, the distance in a plane 
perpendicular to the axis of the tail of Said axis 
to the Several points of the outline of each sector 
increases, in the case of each one of them, in a 
Counter-clock Wise direction. It is therefore suffi 
cient to rotate the tail in the opposite direction 
to determine an increasing pressure on vanes 3, 
by means of flange 2, which pressure is utilised 
to hold the tail in position. Flange 2 bears 
against a correspondingly shaped cut - 4 (Fig. 3) 
provided in blades 3 of the set of vanes. 
Forward of the main diameter, the projectile 

and its fuse are shaped in such a manner that 
their outline assumes a concave contour 5 in 
front and a convex contour 6 at the rear, the 
Concave and Convex portions nerging tangential 
ly at point 7, their combined length being be 
tween one and a half and three calibres. 
On the example shown in the drawing, the total 

length of the front portion up to the main di 
ameter is approximately 2 calibres and the in 
flexion point is positioned at approximately 1 : 
calibre from the main diameter. At the rear 
of Said main diameter, the extension 8 of the 
projectile is of decreasing diameter, the length 
of which measured up to the point of origin of 
the Vanes is between 1 and 3 calibres. The curve 
of said rear portion merges tangentially with 
that of the fore part in proximity to the main 
diameter, 
The length of the vanes is between 0.75 and 1.5 

calibres. The blades may be comparatively thin 
and may be suitably shaped to reduce drag. 

Slightly to the rear of the main diameter the 
projectile is provided, in the known manner, with 
a groove 9 housing an expanding leak-proof 
driving band 20 (a split brass ring for instance). 
The fuse, the mechanism of which is not shown, 

causes the ignition of a detonator 22, which con 
Sists of an explosive more powerful than the 
charge of the projectile, through a secondary 
primer 23 and a conical relay 24 which is sepa 
rated from the detonator by a thin stamped cup 
or sheath 25 to prevent leakage. The edges 26 
are folded over a plastic washer 27, and are set 
in a groove 28 of the eye of the shell. 
When the fuse 2 is screwed home, it bears on 

rin 26 of sheath 25 which it secures in position. 
Secondary primer 23 and relay 24 can With ad 
vantage be positioned in a block 29 rotatably 
fitted in the body of the fuse. 
Two channels are drilled through said block, 

one of which, 30, is empty while the other, 3, 
contains a pastille 32 of delay-action compound. 
According to the position given to block 29, one 
or other of said channels is brought into com 
munication. With the firing channel 33 of the 
fuse So that instantaneous or delayed fire is ob 
tained on impact. 
When the projectile is fired from a muzzle 

loaded Smooth bore mortar, the barrel being in 
clined with respect to the horizon by the desired 
angle, the projectile, fitted with its cartridge 9 
and, in case of need, with its relays if, is inserted 
into it. The shell slides into the bore by gravity 
and, on reaching the bottom, the cartridge strikes 
the firing pin which protrudes from the breech 
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2,315,145 
and deflagrates and ignites relays i through 
holes 0, the gases of the latter combining with 
those of the main charge to provide propulsion. 
The driving band 20 rising along ramp 9 pro 
vides a leak-proof joint between the bore and 
the shell. The tail Separates from the projec 
tile upon firing. In case of need, holes night be 
drilled through flange 2 to give the required in 
tensity to the ejecting effect. 
The Centre of gravity of the projectile, when 

relieved of its tail, is moved considerably forward 
of the position it occupies in the fixed tail pro 
jectiles generally in use up to the present. Its 
Steadiness is appreciably improved thereby, thus 
increasing the accuracy of fire to a great extent. 
The absence of a tail also contributes to the 
flight of the shell as the air stream can close 
freely between the vanes. On the other hand, 
the capacity in explosive and the offensive value 
remain the same as in the usual fixed tail type. 
The vanes which are slightly inclined with re 

spect to the longitudinal axis of the projectile 
also contribute to greater precision by remedy 
ing any defects in the Symmetry of the shell 
which are compensated by its slow rotational 
speed along the trajectory. 
The reduction in Weight of the projectile pro 

Cures a reduction in the energy of the recoil 
Winich is usually applied to a base plate laid on 
the ground. It is therefore possible to make this 
plate lighter and Smaller Which facilitates the 
transportation thereof. 

It should be noted that the vane assembly and 
the renovable tail above described can be fitted 
to existing projectiles in lieu of the usual fixed 
tail with a view to improving their ballistic qualities. 
The inflexed curvature of point 5, 6 ensures 

percussion even under low angles of impact at 
which percussion could not be obtained with a 
convex or more stubby front portion. 

It is to be understood that the invention has 
been shown and described only as an example 
and that it is capable of various modifications 

is Without departing from the Spirit of the inven 
tion. 
I claim: 
1. A projectile . comprising a body, a tail for 

carrying a propelling charge, means for center 
ing said tail along the longitudinal axis of said 
body and rearwardly of said body, a radially ex 
tending flange solid with said tail, stabilizing 
blades fixed at the rear of said body, the outer 
Contour of Said flange assuming the form of ec 
Centric Sectors engaging the inner edges of the 
blades and adapted to exert an increasing pres 
Sure thereon when the tail is rotated in an ap 
propriate direction about its longitudinal axis 
whereby the tail is temporarily fixed to the body, 
Said tail being adapted to be detached from the 
shell at firing. 

2. A projectile comprising a body presenting 
externally at its rear end an inwardly tapering 
conical recess, a tail for carrying a propelling 
charge, said tail having a conical front end cor 
responding in shape to the conical recess of the 
body and engaging that recess, stabilizing blades 
fixed at the rear end of said body, a flange solid 
With said tail, the outer contour of said flange 
aSSunning the form of eccentric sectors engaging 
the inner edges of the blades and adapted to 
exert an increasing pressure thereon when the 
tail is rotated in an appropriate direction in the 
recess, Said tail being adapted to be detached 
from the shell at firing. 
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2,315,145 
3. A projectile comprising a body, a ring fixed 

to the rear end of said body and formed with 
an in Wardly tapering conical recess, externally 
extending stabilizing blades on said ring, a tail 
for carrying a propelling charge, said tail having 
a Conical front end corresponding in shape to 
the conical recess in the ring and engaging said 
receSS, a flange solid with said tail, the Outer con 
tour of said flange assuming the form of eccen 
tric sectors engaging the inner edges of the blades 
and adapted to exert an increasing pressure 
thereon when the tail is rotated in an appropri 
ate direction about its longitudinal axis whereby 
the tail is temporarily fixed to the body, said 
tail being adapted to be detached from the shell 
at firing. 

4. A projectile comprising a body having sta 
bilizing blades fixed adjacent the rear end there 
of, a tail structure carrying a propelling charge 
and disposed axially of said body and inwardly 
from the inner edges of the blades, and means 
including cam-shaped surfaces projecting Sub 
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stantially radially from the tail structure arid 
engageable with increasing pressure on the inner 
edges of the blades upon appropriate rotation of 
the tail structure for temporarily fixing the said 
tail structure to said body up to the moment of 
firing whereby to permit the tail structure to be 
detached from the body at firing. 

5. A projecile comprising a body having sta 
bilizing blades fixed adjacent the rear end there 
of, a tail structure carrying a propelling charge 
and disposed axially of said body and inwardly 
from the inner edges of the blades, the inner 
edges of said blades being provided With Cut-Out 
portions, and fange means extending Substan 
tially radially from said tail structure and hav 
ing cam-shaped surfaces engageable with the 
cut-out portions on said blades for temporarily 
fixing said tail structure to said body up to the 
moment of firing whereby to permit the tail 
structure to be detached from the body at firing. 

JEAN WAUTERS. 

  


