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This invention relates to new and very practicable in 
provements, in projectiles for infantry mortars, with a 
view to increase their initial velocity and to lengthen their 
range. 
The infantry mortar is a weapon provided with a 

smooth-bored barrel for ejecting fin-stabilized projectiles 
at an angle of elevation usually exceeding 30 degrees, with 
the breech end of the barrel being supported during ejec 
tion by means of a ball or cardan, type joint on a base 
plate and with the muzzle portion of the barrel attached 
by means of a spring connector to a cradle suitably Sup 
ported by a bipod, or tripod. 
As mortars are infantry weapons, the general trend 

is towards making the mortar as light in weight as pos 
sible to facilitate its being transported. This is why high 
pressures are generally, not used at all for discharging 
infantry mortars. Should it be desirable to lengthen the 
range of the mortar, i. e. to increase the initial velocity of 
the projectile while using mortars and projectiles of known 
types, it would be necessary to increase the pressure and, 
consequently, make the-barrel thicker with the result that 
the mortar becomes heavy and difficult to move around 
in combat. 
A primary, object of the present invention is to produce 

for existing mortars a light weight projectile that, while 
allowing a high initial velocity, has a good ballistic co 
efficient and thus results in long range and good target 
accuracy. 
The invention, is characterize in that the projectile is 

ejected through an unrifled barrel by using a combined 
thrust and centering device on the projectile. Though 
the use of projectiles of the thrust device type in rifled 
weapons is already known from projectiles of the hard 
metal core type capable of piercing armour plates, the ap 
plication of a thrust and centering device to mortar pro 
jectiles, provided with a fin is a novel, and similarly, it is 
also novel to use it in light-weight.smooth-bored mortars 
of the type described supra. 
To illustrate the invention, the following description 

and the accompanying annexed drawings refer to Some 
constructions of mortar projectiles consistent with the 
present invention, however, without limiting the scope of 
the invention exclusively to the structures described herein. 
On the accompanying drawings; 
Fig. 1 shows a mortar projectile, constructed in accord 

ance with the invention and provided with a thrust and 
centering device, inserted in a mortar barrel and viewed 
from one side, with the upper part of the projectile shown 
in longitudinal section. 

Fig. 2 shows the same projectile and its retainer device 
viewed from the front end. 

Fig. 3 shows a mortar projectile in accordance, with a 
modification of the present invention and provided with. 
unfolding fins, with the upper part shown in longitudinal 
section the projectile being inserted into the barrel of the 

Ortar. 
Fig. 4 shows a mortar projectile in accordance with a 

further modification of the present invention inserted into 
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the barrel of a mortar, with part shown in longitudinal 
section. 
The mortar projectile, according: to the first form of 

the present invention shown in Figs. 1 and 2 is shown in 
position in the barrel of a mortar. The projectile com 

- prises a body 3 provided at its front end with a detonat 
ing cap 2. The body 3 has inside of it a space for ex 
plosives. The fins 4 are fastened to the thinned rear part 
of the projectile body. The rear end 5 of the body 3 
projects slightly beyond the fins. A thrust plate 6 is 
positioned behind the projectile and is located in such a 
way that the projecting rear end 5 of the body 3 fits exactly 
into a corresponding:boring in the center of the thrust 
plate. Since the pressure of powder gases effect the rear 
surface of the thrust, plate, the periphery of the thrust 
plate is provided with grooves 7 which prevent the ex 
plosion gases from escaping between the inner periphery 
of the barrel, and the 'thrust plate. Thus the body 3 of 
the projectile rests against the thrust plate 6 by means 
of the projecting rear-end 5...and with the fore end of 
the projectile against the fore part of a centering device 
9 and more particularly against the ring surface 8 there 
of. In the showing of Figures, and 2, the centering 
device consists of a tube 7 substantially as long as the 
projectile, the diameter of its fore: part fitting with a slid 
ing fit into the barrels of the mortar and the diameter 
of the rear part being slightly smaller. At its rear part 
the centering device is attached by means of threads to the 
thrust plate 6. in addition, the rear part of the thrust 
device is provided with circumferentially extended slots 
10 and is and extended from the front end up to the slots 
i8 and , a number of longitudinal extended slots: in the 
modification shown in Figs... 1 and 2, there are four slots 
22, 13, 14 and 5. The tube-like centering device is 
divided by the longitudinal slots into four segments. The 
fore part of the centering device is also provided with a 
shallow, circumferential groove 16 in which there is dur 
ing transport a belt and a safety wire for preventing the 
segments from opening. This is removed before inserting 
the projectile into the barrel. 
A projectile constructed in accordance with Figs. 1 

and 2 is used as follows: The projectile is inserted from 
the rear into the tube i7 in such a way that the fore 
end of the projectile body rests against the ring-like 
inner surface 8 of the tube. The fins of the projectile 
tail. 4 are now.freely within the rear end of the tube. 
Then the thrust plate 6 is screwed into the rear end of 
the centering tube and into engagement with the project 
ing rear end 5 of the tail to center the projectile exactly 
on the center line of the tube. When firing, the safety 
ring is first removed from the groove 16 and the pro 
jectile is dropped in the usual way into the mortar bar 
rel. Depending on the lock device used and on the 
location of the basic charge, firing occurs either when 
the projectile hits the bottom of the barrel or by means 
of a firing mechanism at the moment required. Now 
the pressure of the powder gases effect the rear surface 
of the thrust plate 6 and the thrust plate thrusts the 
projectile body by means of the projecting rear end 5 
as Well as the centering device 9 which rests against the 
outer edge of the thrust plate. When the projectile 
leaves the mortar barrel, air resistance acts brakingly on 
the front Surface of the centering device 9 and thrusts 
it backwards whereat the separate segments at the fore 
edge open outwards, with the air resistance then turn 
sing them all to the sides and they break off completely 
between the circumferential grooves 10-11. After this 
the thrust plate and the centering device attached to it 
by-means of threads at the rear end of the tube come 
of the projectile and are left behind while the projec 
tile, continues its flight alone. Since the cross-section 
of the thrust plate is considerably larger than the maxi 

  



3. 
mum diameter of the projectile, but the weight of the 
thrust and centering device is small, the projectile re 
ceives, when normal barrel pressure is being used, a cor 
respondingly higher initial velocity and also a longer 
range. Due to it being possible to make the diameter 
of the fin group larger than the maximum diameter of 
the body of the projectile and also to decrease the re 
sistance of the fin group considerably by making the fins 

- very thin, the stability of the projectile can be made 
good. This is entirely possible on account of the pres 
sure of the basic charge powder gas not being able to 
affect in any way the fin group at the firing moment. 
The modification of Fig. 3 shows a mortar projectile 

consistent with this invention and having unfolding fins 
and separate centering components at the fore end of 
the projectile. The reference numeral 1' designates the 
muzzle part of a mortar barrel 1, 2', the fuse of the 
mortar projectile and 3’ the body of the projectile, 4' 
the tail tube with fins 6' capable of pivoting outward 
arcund pins 5'. A centering ring 7 of light metal en 
circles the rear end of the projectile and rests against 
the rear surface of the body and at the same time func 
tioning as thrust component. In addition, the fore end 
of the projectile is provided with slightly rearward slant 
ing borings 8 in end of which a spiral spring and a 
pin 9' are inserted. When in stock, the pin in the pro 
jectile is provided with a safety ring 10' that prevents 
the springs from pressing the pins 9' out of the borings 8'. 

Charging and discharging of the mortar with these pro 
jectiles is accomplished as follows: The projectile is in 
serted into the barrel of the mortar in the usual way. 
The outer surface of the centering ring 7 now guides 
the rear part of the projectile, and when the projectile 
has entered the barrel up to the point shown on Fig. 3 
the safety ring 10 remains on the muzzle of the barrel 
while the projectile continues its course in the barrel. 
When the safety ring has come off, the pins 9 center 
the fore end of the projectile on the center line of the 
barrel. As the mortar is fired the powder gases thrust 
both the centering rings 7 and the projectile forward. 
As the projectile leaves the muzzle of the barrel the 
springs push the centering pins 9' completely out of the 
borings 8' and the resistance of air retards the ring 7' 
so that it is left behind and the fins 6' unfold. The 
fin-stabilized projectile now continues its flight alone. 

in the modification of Fig. 4 the mortar projectile is 
provided with a basic charge tube and fixed fins as well 
as with a centering device and a thrust plate, mortar 
with the upper part of the projectile shown in longitu 
dinal section up to the centre line. The numeral a indi 
cates the mortar barrel in longitudinal section, the nu 
meral 2a indicates the fuse of the projectile, the numeral 
4a the basic charge tube with its radially located borings, 
the numeral 5a the tail with its fixed fins. The tail and 
rear end of the projectile is encircled by a ring-like part 
6a the fore part of which forms the thrust plate 7a 
bearing on the internal surface of the barrel 1a. The 
inside of the ring-like part 6a is provided with the grooves 
8a in which the fins are capable of moving in the longi 
tudinal direction of the barrel. The front edge of the 
ring-like part 6a and so also the inner edge of the thrust 
plate 7a are supported along the ring-like surface 9a 
against the body of the projectile. 
The fore part of the projectile is provided with slots 

20a parallel to the longitudinal axis, and towards the 
rear end of each slot there is a pin a. On each pin 
Elia there is hinged a movable centering lug 12a which 
is fitted with a spiral spring in such a way that if the 
external end of centering device is released from the 
position shown in the figure, the device turns forward 
to the position 2 indicated by dash-lines. 
The device described herein functions, when firing, as 

follows: When the projectile is inserted into the barrel 
and firing occurs, the powder gases thrust the ring-like 
part 6a, made of light metal, and its thrust plate 7a, 
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4 
forward with greater speed than with which the gases 
thrust the heavier body-part of the projectile. At this 
stage the contact of the surface 9a becomes absolutely 
tight and the whole projectile is set into motion at an 
ever increasing velocity. The centering lugs 2a center 
the fore part of the projectile on the center line of the 
barrel. As the projectile leaves the barrel, the center 
ing lugs 2a are turned forward and in spite of air resist 
ance are folded into the slots (a thus making the tip 
of the projectile completely streamlined. Simultaneously 
the resistance of air frees the thrust plate 7a from the 
projectile body and the plate is left behind as the fins of 
the projectile tail move forwards along the grooves 8a 
of the tube-like part. The projectile now continues its 
fight alone. 
As seen from what is stated above, the invention com 

prises a number of various applications for centering a 
mortar projectile in the barrel and at the same time, by 
using a thrust plate, very high initial velocities and long 
ranges with good target accuracy are obtainable with 
constructions consistent with the invention. 
Of course, a motor projectile with thrust plate and 

centering device and consistent with the invention can also 
otherwise be produced within the limits of the invention. 
The projectiles described above are only some struc 
tural principles. In the above description it has been 
stated that the centering device or devices fall apart 
under the effect of air resistance or spring force. Of 
course, it is also possible to design constructions in which 
the residual gases compressed in the centering device at 
the moment of discharge open or disassemble the center 
ing device by means of the expansion of the residual 
powder gases as the projectile leaves the mortar barrel. 
Projectiles provided with a centering and thrust device 
similar to and consistent with the invention are capable 
of initial velocities of 400 to 500 metres per second and, 
correspondingly ranges exceeding 20,0000 metres when 
used in standard weapons having a calibre of 4 to 8 
inches. 

Having described my invention, what I claim as new 
and desire to secure by United States Letters Patent is: 

1. A fin-stabilized under-caliber projectile for discharge 
from a smooth-bored mortar barrel, comprising an elon 
gated forwardly and rearwardly tapering body having 
radially extended fins at its rear end, and a centering tube 
enclosing at least the rear end portion and fins of said 
body, said centering tube having a rearwardly facing 
thrust surface to be exposed to the explosive pressures 
in the barrel for propelling the projectile body and cen 
tering tube out of the barrel and being rearwardly re 
movable from the projectile body after leaving the barrel 
by the pressure of the air acting thereagainst, said tube 
enclosing said body from its rear end to a point slightly 
rearward of the point of greatest diameter on said body, 
said fins being pivotally mounted within slots defined in 
the rear end portion of the body and held in collapsed 
position within said slots by said tube, the forward part 
of said tube being formed with rearwardly inclined, ra 
ially extended borings, and spring pressed centering pins 

mounted in said borings to engage the barrel during the 
presence of the projectile within the latter and then to 
be ejected from said borings when the projectile leaves 
the barrel. 

2. A fin-stabilized under-caliber projectile for discharge 
from a smooth-bored mortar barrel, comprising an elon 
gated forwardly and rearwardly tapering body having 
radially extended fins at its rear end, and a centering 
tube enclosing at least the rear end portion and fins of 
said body, said centering tube having a rearwardly facing 
thrust surface to be. exposed to the explosive pressures in 
the barrel for propelling the projectile body and center 
ing tube out of the barrel and being rearwardly removable 
from the projectile body after leaving the barrel by the 
pressure of the air acting thereagainst, said tube enclos 
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ing said body from its rear end to a point slightly rear 
ward of the point of greatest diameter on said body, said 
tube having an external diameter throughout most of its 
length which is smaller than the internal diameter of the 
barrel and having a front end portion enlarged to the 5 
internal diameter of said barrel to provide said thrust 
surface, said body having radially opening slots forward 
of said tube, and centering lugs pivotally mounted in said 
slots and resiliently urged to inoperative position within 
said slots upon discharge of said projectile from the barrel. 10 
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