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F3C 64 66D 67D             (54) IMPROVEMENTS IN OR RELATING TO LAUNCHERS
FOR FIN-                              STABILISED PROJECTILES        (71)
We, OY TAMPELLA Ab., a Finnish  ment is of hollow open-ended cylindrical
Company, of Tampere, Finland, do hereby  form capable of being secured to
the end 



declare the invention, for which we pray  of the barrel of the
fin-stabilised projectile  50     that a patent may be granted to us, and
launcher, the wall of the attachment being  5 the method by which it is to
be performed, slotted to enable, when in use, the propulsive     to be
particularly described in and by the  gases to expand.     following
statement: -                       Still further according to the present
in-       This invention relates to a launcher such  vention there is
provided a method of firing 55     as a mortar, grenade launcher or the
like, a fin-stabilised-projectile from  a smooth- 



10 for fin-stabilised projectiles and a muzzle  bored barrel which is
closed at its rear end     attachment for such a launcher, and a  and has
annular slots at its muzzle end,     method of firing fin-stabilised
projectiles  including igniting a propellent to provide     from such a
launcher.                      expanding propulsive gases, allowing the 60
It is known from  British Patent No. gases to force the projectile along
the barrel, 15 586,749 to provide perforations at the muzzle and allowing
said propulsive gases to expand     end of the barrel in a weapon for
assisting  at the muzzle-end of said barrel while the 



stabilisation of self propelled projectiles fired  projectile is under
guidance in the barrel.     from the weapon.                             In
this way considerable influence can be 65       Various types of muzzle
attachments on  exercised on the trajectory of the projectile, 20 rifled
barrel firearms are known. Generally,  in that its ballistic feautres are
improved. As     cage-like structures are involved, provided, long as the
projectile is still in the barrel, the     with radial openings and having
a larger gas pressure behind the projectile lessens as     bore than the
main part of the barrel. In  a result of the slots in the muzzle-end of the
70 



many of these the disposition of the open  barrel end or attachment. The
gases can 25 ings for the propulsive gases is such that expand before the
projectile has emerged     the gases are to a greater or lesser extent from
the barrel. In hitherto known barrels     deflected backwards.
of launchers and the like, the highly-       In previous types of
smooth-bore weapons  compressed gases can still exert an influence 75
for launching fin-stabilised projectiles, the  on the projectile when the
latter receives no 30 projectile is adversely influenced by a jet further
guidance from  the barrel. In the 



effect, that is by highly compressed gases barrel of the launcher according
to the     disturbing the flight of the projectile as it present invention
the muzzle-end of the     leaves the barrel.                         barrel
or attachment still guides the pro- 80       The object of the present
invention is to  jectile, and yet the gases are considerably 35 obviate or
mitigate this difficulty.     decompressed. Thus the disadvantageous
According to the present invention there jet effect on the projectile is
excluded even       is provided a fin-stabilised-projectile launcher  after
the projectile has left the barrel. The 



6   having a smooth-bored barrel which is closed  slots in the muzzle-end
of the barrel or attach- 85     at its rear end and has annular slots at
its  ment are so distributed that contact of the 40 muzzle end, which slots
enable at least some  projectile or its fin-assembly is maintained     of
the propulsive gases to expand while the  with the muzzle-end of the barrel
or attach-     projectile is under guidance in the launcher. ment. In the
case of slots running longi-       Further according to the present inven-
tudinally at the muzzle-end of the barrel 90     tion there is provided a
muzzle attachment some fins of the fin-assembly are always in 



45 for  use with  a  fin-stabilised-projectile  contact with the inner wall
of the muzzle-     launcher having a smooth bored barrel which  end of the
barrel or attachment. The     is closed at its rear end, wherein the
attach- muzzle-end of the barrel or attachment ac-          [Price 25pl    



1,227414     cording to the invention, leads to an in- provided with a
muzzle attachment 2 in     creased stabilising effect of the barrel on
whose inner circumference a number of slots 



the projectile. The accuracy of the weapon  in the form of annular grooves
4 are pro-     is considerably increased. On average,. the vided, into
which  the proplusive gases.  S accuracy is twice as great as previously,
can    expand   when   the   projectile  70     The projectile itself is
subject to less scatter. passes  through  the  muzzle  attachment.  -
Further the weapon's stability is increased. As mortar grenades have a more
or less     The reduction or exclusion of the jet effect ellipsoid contour
in longitudinal section, a     directly at the muzzle-end of the barrel
so-called jet effect cat arise on. the emer-         J 



10 means that the projectile can aciieve a  gence of the projectile from
the barrel, the 75     higher muzzle velocity, resulting in 4 longer said
effect working irregularly around the     range. Besides, a launcher in
accordance  grenade so that it imay adopt a slightly off-     with the
invention causes a quieter shot. centre position. Such a jet effect is con-
*C     This has the advantage of making it more  siderably reduced or made
negligible by the 15 difficult to discover the site of the iweapon  grooves
in the muzzle attachment. The  80     from the noise.
MThe anuVlar groxves can be provided in the 



According to a further feature of the in- muzzle-end of the barrel but
preferably a     vention, the slots are set at an inclination  muzzle
attachment is used, which can be     forming an acute angle with the
direction  screwed on to the muzzle-end of the barrde 20 of flight of the
projectile. In this way the  at 3.                                      85
propulsive gases can escape undisturbed in    An advantageous solution of
the problem     the  effective  direction. Turbulence  and  is realised in
the further embodiments. In     thereby sources of loss are avoided.
the example ini Figs. 2 and 3 the muzzle 



The construction of the muzzle assembly  attachment 2e has substantially
radial outlet- 25 with oblique outlet slots is preferably done slots Sc,
which are arranged at an acute  90     by the assembly of a number of
dished  angle to the direction of flight 6 of the pro-     annular discs
alternating with distance, pieces. jectile. A large number of such slots 5c
is,     Thus a large number of obliquely4unPing  preferably provided. The
propulsive gases     guide surfaces and outlet slots for tie pro- issuing
from  the  barrel are  deflected 30  pulsive gases in the direction of the
pro-  obliquely from the longitudinal axis of the 95 



jectile trajectory are obtained. Fqrther, the  barrel, all round, by the
guide-surfaces limit-     construction is characterised by its simplicity
ing slots Sc, so that the gases are afforded       Further, the annular
discs can be assem- direct guidance. The flow of the gases takes
Irk     bled into a "package" of discs alternating  place in laminar
fashion with a small diver- 35 with distance pieces, the "package' being
sion from the flow-direction in the barrel, the 100    'held together by
anchor bolts passing through  angular deflection of the slots lying in the
the discs. In this way one obtains a muzzle region of an acute angle to the
projectile's 



attachment made up of many single discs, as  path. The angle is preferably
about 45 de-    a unit which can be attached as a whole  grees. Dependent
on the result desired, the 40 to the muzzle-end of the barrel of a mortar
inclination of the slots can also be made 105     or the like. So that the
distance pieces are slightly  smaller, or slightly larger. The     locked
to one another, a locking-rod can be  muzzle attachment is constructed so
that it     passed through them. To this end, the holes has a large number
of annular discs 7 which     in the discs designed to contain the anchor
lie at the angle of inclination required. Dis- 



45 bolts can be provided with radial openings  tance pieces 8 are provided
between the 110     into which the locking rod, running.iparalb  annular
discs. A  "package" made up of     lel to the anchor bolt is inserted. Such
a  these discs is located between two members     muzzle attachment ineet
all the der ands re-  9 and 10. The whole is held together by     quired of
it as a compact unit.             anchor bolts 11, so that a compact unit
re- 50   Embodiments of the present invention will sults. The assembly can
be screwed on the 115     now be described, by way of example, with  thread
12 of barrel 1. A disc 13 grips under- 



reference to the accompanying drawings, in  a projecting part of the barrel
1. The     which -                                     anchor-bolts 11 are
tensioned by nuts 14.;       Fig. I shows an embodiment of the muzzle
The distance pieces 8 are essentially plate- 55 attachment according to the
invention, in  parts of restricted dimensions and breadth, 120
longitudinal section;                       so that an abundant free space
50 remains       Fig. 2 is a longitudinal section of an em- for the outlet
slot  The distance pieces 8     bodimnent having oblique slots;
are formed as favourable to flow 'in their, 



Fig. 3 is a plan view, partly in section on  contour, and are in essence
drop-like (Fig. a  line 111-1Il of Fig. 2;                      3). So that
the distance pieces 8 cannot 125       Fig. 4 is a longitudinal view,
partly in  move, their position is fixed by locking-rods     section, of a
third embodiment; and       IS. To this end radially-running openings
Fig. 5 is a plan view, sectioned shmilarbi 16 are provided in each annular
disc 7 and     to Fig. 3 of the embodiment of Fig. 4.    a radial opening
is provided in each dis- 65    The barrel 1 of a mortar or the like le
tance piece R. these openings being aligned 130 





1,227,414                                        3                 in the
longitudinal direction of the attach-  said discs being axially spaced
apart by                ment locking-rods 15 being thrust through  spacer
means to thereby form slots in the                the said aligned openings
16. Annular discs  wall of said attachment, and means for          7 have
an inner diameter which corresponds  securing said discs and spacer means.
5 to the bore of barrel 1. In this way the    9. An attachment according to
claim 8, 65 



muzzle assembly forms at the same time an  wherein said securing means are
bolts pass-                extension of the barrel to guide the pro- ing
through holes in said discs.                jectile. The gas escape area
becomes gradu-   10. An attachment according to claims  ally greater with
the forwards movement-of 8 or 9, wherein said spacer means are dis-
10 the projectile, as more slot openings are  tance pieces which are
tear-drop shaped  70                released. The gases are directed
outwards  when viewed in plan.  all round in quiet paths.
11. An attachment according to claim 10, 



In the embodiment shown in Figs. 4 and  wherein said distance pieces have,
at their                5. distance pieces 17 have, at the outer end,
outer ends, extensions arranged substantially            .15 extensions 18
which run more or less paral- parallel with the axis of said attachment.
75                lel with the longitudinal axis of muzzle   12. An
attachment according to claim 10,                attachment 2d. In this way
the distance  wherein said distance pieces are secured in
pieces are locked on the anchor bolts 11,  position by  locking rods
passing there-                so that the distance pieces cannot twist
through. 



20 round the axis of the anchor bolts. In this    13. An attachment
according to claim 12, 80                 way automatic twist-prevention
for the dis-  wherein the holes in said discs for said bolts
tance  pieces  is  achieved. The  muzzle  have substantially radial
extensions through                 attachment 2d corresponds in its
construc- which the locking rods are inserted parallel                 tion
to the attachment 2c of Figs. 2 and 3. with said bolts.            25
Attachment to barrel 1 can be provided by    14. A method of firing a
fin-stabilised  85                 means of a box nut 19, which is screwed
on  projectile from a smooth-bored barrel which 



to the muzzle end of the barrel 1.        is closed at its rear end and has
annular slots
at its muzzle end, including igniting a pro-                   WHAT WE
CLAIM  IS: -                     pellent to  provide expanding propulsive
1. A   fin-stabilised-projectile  launcher  gases, allowing the gases to
force the pro- 90            30 having a smooth-bored barrel which is
closed  jectile along the barrel, and allowing said                 at its
rear end and has annular slots at its  propulsive gases to expand at the
muzzle-                 muzzle end, which slots enable at least some  end
of said barrel while the projectile is 



of the propulsive gases to expand while the  under guidance in the barrel.
projectile is under guidance in the launcher.   15. A
fin-stabilised-projectile  launcher 95            35   2. A  launcher
according to claim  1,  according to claim  1 and substantially as
wherein  said slots are annular grooves  hereinbefore described.
formed in the inner surface of the barrel.   16. A muzzle attachment for
use with a                   3. A  launcher as claimed in claim  2,
fin-stabilised-projectile launcher substantially                 wherein
said annular grooves are helical.   as hereinbefore described with
reference to 100 



40    4. A launcher according to any preced- Fig. 1 of the accompanying
drawings.                 ing claim, wherein the slotted muzzle-end of
17. A muzzle attachment for use with a                 the barrel is in the
form  of a removable  fin-stabilised-projectile launcher substantially
attachment.                                 as hereinbefore described with
reference to                   5. A muzzle attachment for use with a  Figs.
2 and 3 of the accompanying drawings. 105            45
fin-stabilised-projectile  launcher having a   18. A muzzle attachment for
use with a                 smooth bored barrel which is closed at its
fin-stabilised projectile-launcher substantially 



rear end, wherein the attachment is of hollow   as hereinbefore described
with reference to                 open-ended cylindrical form capable of
being  Figs. 4 and 5 of the accompanying drawings.                 secured
to the end of the barrel of the fin-    19. A method of firing a
fin-stabilised 110            50 stabilised projectile launcher, the wall
of the  projectile as claimed in claim 14 substantially
attachment being slotted to enable, when in  as hereinbefore described.
use, the propulsive gases to expand.                   6. An attachment
according to claim 5.                FITZPATRICKS, 



wherein said slots are annular grooves in           Chartered Patent
Agents,            55 the inner surface of the attachment.
14-18 Cadogan Street,                   7. An attachment according to claim
6,                 Glasgow, C.2,                wherein said annular
grooves are helical.                      and                   8. An
attachment according to claim 5,              27 Chancery Lane,
wherein said hollow cylindrical form com-                London, W.C.2.
60 prises a plurality of dished annular discs, 
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1,227,414                                         3      in the
longitudinal direction of the attach- said discs being axially spaced apart
by     ment locking-rods 15 being thrust through  spacer means to thereby
form slots in the 



the said aligned openings 16. Annular discs  wall of said attachment, and
means for     7 have an inner diameter which corresponds  securing said
discs and spacer means.  5 to the bore of barrel 1. In this way the    9.
An attachment according to claim 8, 65     muzzle assembly forms at the
same time an  wherein said securing means are bolts pass-     extension of
the barrel to guide the pro- ing through holes in said discs.     jectile.
The gas escape area becomes gradu-   10. An attachment according to claims
ally greater with the forwards movement of 8 or 9, wherein said spacer
means are dis- 



10  the projectile, as more slot openings are  tance pieces which are
tear-drop shaped 70     released. The gases are directed outwards  when
viewed in plan.     all round in quiet paths.                     11. An
attachment according to claim 10,       In the embodiment shown in Figs. 4
and  wherein said distance pieces have, at their     5, distance pieces 17
have, at the outer end,  outer ends, extensions arranged substantially 15
extensions 18 which run more or less paral- parallel with the axis of said
attachment.  75     lel with the longitudinal axis of muzzle    12. An
attachment according to claim 10. 



attachment 2d. In this way the distance  wherein said distance pieces are
secured in     pieces are locked on the anchor bolts 11,  position  by
locking rods passing there-     so that the distance pieces cannot twist
through. 20 round the axis of the anchor bolts. In this    13. An
attachment according to claim 12, 80     way automatic twist-prevention for
the dis- wherein the holes in said discs for said bolts     tance  pieces
is  achieved. The  muzzle  have substantially radial extensions through
attachment 2d corresponds in its construc- which the locking rods are
inserted parallel 



tion to the attachment 2c of Figs. 2 and 3. with said bolts. 25  Attachment
to barrel 1 can be provided by    14. A method of firing a fin-stabilised
85     means of a box nut 19, which is screwed on  projectile from a
smooth-bored barrel which     to the muzzle end of the barrel 1.        is
closed at its rear end and has annular slots
at its muzzle end, including igniting a pro-       WHAT WE CLAIM  IS: -
pellent to  provide expanding propulsive       1. A
fin-stabilised-projectile  launcher  gases, allowing the gases to force the
pro- 90 



30 having a smooth-bored barrel which is closed  jectile along the barrel,
and allowing said     at, its rear end and has annular slots at its
propulsive gases to expand at the muzzle-     muzzle end, which slots
enable at least some  end of said barrel while the projectile is     of the
propulsive gases to expand while the  under guidance in the barrel.
projectile is under guidance in the launcher.   15. A
fin-stabilised-projectile  launcher 95 35   2. A  launcher according to
claim  1,  according to claim  1 and substantially as     wherein  said
slots are annular grooves  hereinbefore described. 



formed in the inner surface of the barrel.   16. A muzzle attachment for
use with a        3. A  launcher as claimed in claim  2,
fin-stabilised-projectile launcher substantially     wherein said annular
grooves are helical.   as hereinbefore described with reference to 100 40
4. A launcher according to any preced- Fig. 1 of the accompanying drawings.
ing claim, wherein the slotted muzzle-end of    17. A muzzle attachment for
use with a     the barrel is in the form of a removable
fin-stabilised-projectile launcher substantially     attachment.
as hereinbefore described with reference to 



5. A muzzle attachment for use with a  Figs. 2 and 3 of the accompanying
drawings. 105 45 fin-stabilised-projectile launcher having a    18. A
muzzle attachment for use with a     smooth bored barrel which is closed at
its fin-stabilised projectile-launcher substantially     rear end, wherein
the attachment is of hollow  as hereinbefore described with reference to
open-ended cylindrical form capable of being  Figs. 4 and 5 of the
accompanying drawings.     secured to the end of the barrel of the fin-
19. A method of firing a fin-stabilised 110 :50 stabilised projectile
launcher, the wall of the  projectile as claimed in claim 14 substantially 



attachment being slotted to enable, when in  as hereinbefore described.
use, the propulsive gases to expand.       6. An attachment according to
claim 5,                FITZPATRICKS,     wherein said slots are annular
grooves in           Chartered Patent Agents, 55 the inner surface of the
attachment.                   14-18 Cadogan Street,       7. An attachment
according to claim 6,                  Glasgow, C.2,     wherein said
annular grooves are helical.                      and 



8. An attachment according to claim 5,               27 Chancery Lane,
wherein said hollow cylindrical form com-                London, W.C.2. 60
Drises a plurality of dished annular discs,               Printed for Her
Majesty's Stationery Office by Burgess & Son (Abingdon), Ltd.-1971.
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