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Training weapon system       The present invention relates to a training
weapon system     for a portable recoilless anti-armour weapon of the type
5   which comprises a sub-calibre insert barrel arranged in     the bore of
the launching barrel of the anti-armour weap-     on. One example of a
recoilless anti-armour weapon in     which the invention can be used is the
84 mm Carl Gustaf     recoilless gun m/48. 10      For an effective
training of a specific weapon it is im-      portant that the soldiers are
permitted to fire a large      number of ammunition rounds under as
realistic conditions      as possible. This means that the handling of the
weapon 15   and its ammunition should be as close to the real (parent)
weapon as possible and the firing experience should also      be as
realistic as possible. Of course, this is best      achieved by allowing
full calibre ammunition rounds also      for the training. However, this
can rarely be done for ec- 20   onomical and safety reasons.
Therefore, it is previously known to use sub-calibre ammu-      nition
training weapons. In this case the training weapon      has a sub-calibre
insert barrel arranged inside the barrel 25   of the parent weapon in
question. Specifically, for an 84      mm anti-armour gun m/48 sub-calibre
systems of 7.62 mm, 9      mm and 20 mm calibre have been developped. One
example of      a 20 mm calibre training weapon of this type is illustrat-
ed in SE 9400043-7. 30      The advantage with this type of training weapon
systems is      the fact that the soldier is allowed to fire a sub-calibre
instead of an expensive full-calibre ammunition round. He      can well
study his ability to hit the target. However, in  35   the 7.62 mm as well
as in the 9 mm system, the firing ex-       perience is quite different
from the real, live condi-       tions. The soldier does not experience the
sudden sound       and gas pressure which is generated in the corresponding
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out-blow effect at the rear of the weapon an additional     charge has to
be applied in these systems. This charge is     detonated at the firing
moment in order to give the sol- 5   dier a more realistic training
experience with respect to     the generated sound and shock waves.
The 20 mm training system, however, provides a due, rea-     listic sound
level around the weapon and this system also 10  provides an out-blow
effect because of its recoilless      function. The sub-calibre barrel is
disposed in the bore      of the full-calibre weapon in a body shaped as a
round of      ammunition similar to the full-calibre high explosive
shell. The sub-calibre barrel is smooth-bored. However, 15   the accuracy
of such a system is unsatisfactory as soon as      the firing distance
exceeds 250 m.        Furthermore, in some cases it has happened that the
so-      called nozzle screw has been unscrewed at the firing and 20
thrown rearwards with a high safety risk for personnel be-      hind the
weapon.        Recoilless ammunition rounds of this type also have a
plastic bottom plate member which is broken when the round 25   is fired.
When the bottom plate member is broken it is di-      vided into small
splinters which could be dangerous up to      70 m behind the weapon. This
can be compared with a re-      quired safety distance of 15 m for the
service weapon un-      der war conditions. 30      The object of this
invention is to provide a sub-calibre      weapon system for training
purposes in which the accuracy      and safety has been improved but at
reduced cost compared      to previous systems of this kind. According to
the inven-  35   tion this is achieved by providing the sub-calibre insert
barrel with a rifled bore and arranging the insert barrel       so that the
forward aligning member of the barrel is en-       gaging the ridges of the
rifles in the rifled section of                                         -3-
the full-calibre weapon.      In accordance with the present invention,
there is provided 5     a training weapon system for a portable recoilless
an- 



ti-armour weapon having a rifled bore and comprising a     sub-calibre
insert barrel (1) arranged inside the rifled     bore of the launching
barrel of the full-calibre weapon in     a body (2) shaped as a round of
ammunition, said sub-cali- 10  bre insert barrel having a forward aligning
member (5) for      aligning the insert barrel inside the full-calibre
weapon,      c h a r a c t e r i s e d i n  that the insert barrel (1)
has a rifled bore to provide a spin stabilization of the      sub-calibre
training projectile, that the forward aligning 15  member (5) is engaging
the ridges of the rifles in the ri-      fled section of the recoilless
full-calibre weapon and      comprises an annular sleeve having a
circumferential con-      tact surface (10) adapted to engage the ridges of
the ri-      fles and having a longitudinal extension exceeding the 20
width of a rifle groove so that the aligning member bridg-      es the
rifle groove and is engaging the projecting ridges      of the rifles only.
In the following the invention will be described more in      detail in
connection with a 20 mm training weapon system  5   for an 84 mm gun m/48
and which is schematically illus-      trated on the accompanyed drawing.
The reason for choosing a calibre 20 mm system is the fact      that such a
system provides a realistic sound level around 10   the weapon, as already
mentioned. It also seems as if a      calibre around 20 mm has an optimal
cost efficiency rela-      tive to the required training and feeling
experience. The      sound-level for a 20 mm system is approximately 170 dB
to      be compared with approximately 180 db for the full-calibre  15
version. The duration of the sound wave (A-duration) is       approximately
1/3 of the real system and is experienced as       fully satisfactory.
- 3a -        The training weapon comprises an insert barrel 1 for a 20
sub-calibre projectile. The insert barrel is mounted in a      body 2
shaped as an ordinary ammunition round and which is      loaded in the gun
in the same manner as the ordinary full-      calibre round. The body 2 has
a conventional, elongated      cylindrical portion 3 and a conical forward
portion 4 and 



25   a calibre of 84 mm. The insert barrel 1 is mounted in the      body 2
by means of a forward aligning member 5 for center-      ing the barrel and
a rear breech block 6 with an ignition      channel 7 and threads 8 for the
nozzle screw. The rear      part of the barrel has a conventional firing
chamber 9 for 30  the training projectile.        According to the
invention the insert barrel 1 has a ri-      fled bore instead of being
smooth-bored like previous      training weapons of the insert type. This
means that the 35  projectile cost is reduced, as a spin stabilized projec-
tile is less expensive to manufacture than a fin stabi-      lized
projectile. It should also be understood that for a      given projectile
calibre a reduction of the air resistance         WO 98/55820
PCT/SE98/01021                             -4-       is more easily
achieved for a spin stabilized projectile     compared to a fin stabilized
projectile. As the training     ammunition should have the same trajectory
as the corre-     sponding live ammunition, the retardation of the projec-
5   tile in each point of the trajectory should be as similar     to the
corresponding live projectile as possible. This is     achieved if the
ratio of the projectile mass to the air     resistance area is the same for
the two types of ammuni-     tion units. Consequently, a spin stabilized
projectile can 10  be made with a less projectile mass compared to a corre-
sponding fin stabilized projectile. As a result the amount      of powder
could be reduced which means a less expensive      product.   15  The
accuracy of a spin stabilized training weapon system      is also improved
due to the inherent stability in such a      system. It is well known that
it is very difficult to pro-      vide a corresponding accuracy in a fin
stabilized system.   20   In order to further improve the accuracy of the
training      system the forward aligning member 5 of the weapon is en-
gaging the ridges of the rifles of the rifled portion in      the bore of
the gun barrel instead of engaging the conical      (not rifled) firing
chamber portion of the gun like in 25   other similar training systems. By
such an arrangement it      could be avoided that any length tolerances
give rise to      undesired radial deviations resulting in a mis-alignment
of the insert barrel in the gun.  



30  The forward aligning member 5 is made as an annular sleeve       having
a circumferential portion 10 forming the contacting       surface against
the projecting ridges of the rifles. The       longitudinal dimension of
the contacting surface exceeds       the width of a rifle groove so that
the aligning member 5  35   bridges a rifle groove and is contacting the
projecting       part (ridges) of the rifles only. By allowing the aligning
member to engage the ridges only, i e in the rifled por-       tion of the
bore, the aligning member can be located in a         WO 98/55820
PCT/SE98/01021                             -5-      more forward position
compared to the previous location     inside the firing chamber, which is
behind the rifled por-     tion of the gun barrel. In this case this means
that the     aligning member can be located in the most forward posi- 5
tion on the cylindrical portion 3 of the shell-formed     body.       To
prevent the nozzle screw to unscrew when the ammunition     round is fired
a vent hole 11 is made in the cylindrical 10  wall of the breech block to
reduce the pressure on the     nozzle screw. Any gas leakage at the rear
surface of the     cartridge case can then escape through this hole instead
of passing through the threads 8, like in other systems.     The risk for
an unintentional unscrewing of the nozzle 15   screw can then be
eliminated.        The design of the rear portion of the weapon with the
breech block, the nozzle and the screw is not part of this      invention
and will not be described in any detail here. 20   Nor is the ammuntion
round per se described in this con-      nection. In order to reduce the
risk for harmful splinters      behind the weapon, and thereby improve the
safety, a bot-      tom plate member according to SE 9501344-7 can be used.
In      this way the safety distance can be reduced from 70 m to 25   15 m.
The invention is not limited to the training weapon which      has been
illustrated here as an example, but can be varied      within the scope of
the following claims. 30     



35               -6-                             CLAIMS   5   1. A training
weapon system for a portable recoilless an-     ti-armour weapon having a
rifled bore and comprising a     sub-calibre insert barrel (1) arranged
inside the rifled     bore of the launching barrel of the full-calibre
weapon in     a body (2) shaped as a round of ammunition, said sub-cali- 10
bre insert barrel having a forward aligning member (5) for     aligning the
insert barrel inside the full-calibre weapon,     c h a r a c t e r i s e d
i n that the insert barrel (1)     has a rifled bore to provide a spin
stabilization of the     sub-calibre training projectile, that the forward
aligning 15  member (5) is engaging the ridges of the rifles in the ri-
fled section of the recoilless full-calibre weapon and      comprises an
annular sleeve having a circumferential con-      tact surface (10) adapted
to engage the ridges of the ri-      fles and having a longitudinal
extension exceeding the 20  width of a rifle groove so that the aligning
member bridg-      es the rifle groove and is engaging the projecting
ridges      of the rifles only.        2. A training weapon system
according to claim 1 c h a r- 25  a c t e r i s e d  i n  that the body (2)
shaped as an am-      munition round has a longitudinal, cylindrical
portion (3)      and a forward conical portion (4), said forward aligning
member (5) being located at a forwardmost position of said      cylindrical
portion (3) for said engagement with the ridg- 30  es of the rifles in the
rifled portion of the full-calibre      weapon.        3. A training weapon
system according to claim 1 c h a r-      a c t e r i s e d  i n  that said
sub-calibre insert bar- 35  rel (1) is mounted at the rear of the body (2)
shaped as      an ammunition round shaped body (2) in a breech block (6)
with a nozzle screw thread (8).      



- 7 -        4. A training weapon system according to claim 3 c h a r-
a c t e r i s e d by a vent hole (11) made in the cylin-     drical wall of
the breech block to provide an exit for a     possible gas leakage at the
rear surface of the cartridge 5  case.      5. A training weapon system
according to claim 1 c h a r-     a c t e r i s e d i n that said
sub-calibre insert bar-     rel (1) has a calibre of 20 mm. 10      15
20      25      30      35    


