
SUPPORT MEMBER FOR SUPPORTING SHELL INTO WEAPON
BARREL, AND METHOD FIELD OF THE INVENTION [0001] The
invention relates to a support member for supporting a
shell into the barrel of a breech-loading weapon, the
support member compris ing a support element with an
rim flange, end, and edge casing, and the sup port
member further comprising means for fastening the
support element to at least one fin belonging to the
tail end of the shell. [0002] The invention further
relates to a method for fastening a sup port member to
a shell, the method comprising arranging to the tail
end of the shell a support member that com prises a
support element furnished with an rim flange, and
fastening the support member to at least one fin in
the tail end of the shell. BACKGROUND OF THE INVENTION
[0003] A mortar may be arranged on a movable platform,
such as on an armoured vehicle, whereby the mortar may
be easily moved from one location to another, and on
the other hand, it may be quickly moved to safety from
an emplacement. If the mortar is to be fired
horizontally or downward, a problem arises from the
fact that the shell does not stay in place in the
mortar barrel, but may slip forward in the barrel so
that it can no longer be triggered. US patent 5 503
080 discloses a support member that is fastenable by
friction to the fins in the tail end of the shell. The
solution taught by the patent has the problem that its
application requires very exact measurements of both
the tail end of the shell and the support member
itself to be able to function at least fairly
reliably. BRIEF DESCRIPTION OF THE INVENTION [0004] It
is an object of the present invention to provide a
novel and improved support member for supporting a
shell into the barrel of a breechloading weapon, and a
method for fastening such a support member. [0005] The
support member of the invention is characterised in
that the means for fastening the support member to the
tail end of the shell com prise a retainer part
arranged to the edge casing and arranged to circle
theinner surface of the edge casing essentially level
with the plane of the rim 



flange. [0006] The method of the invention is
characterised by fastening a fin of the shell to the
support member by means of the retainer part arranged
to the edge casing, the retainer part being arranged
to circle the inner surface of the edge casing
essentially level with the plane of the rim flange.
[0007] The essential idea of the invention is that the
shell is fas tened to the support member by
form-locking fastening means that lock the fin of the
shell and the edge casing of the support member
together. [0008] In the invention the fastening of the
support member to the tail end of the shell is based
on form-locking, whereby the fastening is more secure
than that based on friction. In addition, possible
dimensional variances caused by the manufacturing of
the shell do not affect as critically the size of the
fastening forces and the fastening of the support
member as in a frictionlocked solution. In the
solution of the invention, the management of the
fasten ing forces is relatively easy. Further, the
invention provides the advantage that the support
piece is easy and quick to fasten to the tail end of
the shell even in difficult conditions. [0009] The
essential idea of an embodiment of the invention is
that the retainer part comprises a support edge that
is fastened by means of a bending element to the edge
casing, and the bending of the flexible element allows
the fired shell to detach from the support member.
[0010] The essential idea of a second embodiment of
the invention is that the retainer part comprises
threading grooves in the longitudinal direc tion of
the shell and arranged radially, through which the
fins of the shell may be pushed to the rear side of
the retainer part. [001 1] The essential idea of a
third embodiment of the invention is that, at the end
of the edge casing, a receiving ring is formed that
comprises a surface converging toward the end of the
support element. The converging surface of the
receiving ring facilitates the threading of the fins
inside the edge casing. BRIEF DESCRIPTION OF FIGURES
[0012] The invention will be described in more detail
in the attached drawings, in whichFigure 1 is a
schematic representation of a shell supported by 



means of the support member of the invention into a
barrel of a weapon with the support member shown in
cross-section, Figure 2 is a schematic representation
of a second support member of the invention fastened
to a shell and shown from the side and in partial
cross-section, Figure 3a is a schematic representation
of a third support member of the invention fastened to
a shell and shown from the side and in partial
cross-section, Figure 3b is a detail of the support
member of Figure 3a as seen from the inside, and
Figure 4 is a schematic representation of a fourth
support member of the invention fastened to a shell
and shown from the side and in partial cross-section.
[0013] In the figures, the invention is shown
simplified for the sake of clarity. Similar parts are
marked with the same reference numbers in the figures.
DETAILED DESCRIPTION OF THE INVENTION [0014] Figure 1
is a schematic representation of a shell supported by
means of a support member of an embodiment according
to the invention into the barrel of a weapon. [0015]
The shell 1 is arranged into the barrel 2 of a
breech-loading weapon. The weapon may be a mortar in
which the inner surface of the barrel 2 is essentially
smooth. The rear of the shell 1 has a tail tube 3 and
a tail end 4 . The tail end 4 comprises one or
typically several fins 5 that are used to af fect the
flight path of the shell 1. The construction of the
shell 1 may in detail differ from that shown in the
figure. For the sake of clarity, the breech or other
details of the weapon are not shown. [0016] A support
member 6 of the invention is fastened to the tail end
4 so that the shell 1 may be kept in place in the
barrel 2 until it is fired. An edge casing 12 on a
support element 8 belonging to the support member 6 is
dimensioned such that at least part of the tail end 4
of the shell 1 may be ac commodated inside it. A rim
flange 7 on the support member 6 prevents the shell 1
from moving forward in the barrel 2 when the barrel 2
is directed in the 



horizontal direction or even downward. The support
member 6 is dimensionedso that it endures the loads
caused by the mass of the shell 1 and any forces
caused by the vibration and accelerations generated
during the transportation and handling of the shell.
[0017] The support member 6 has means for fastening
the support element 8 to at least one fin 5 belonging
to the tail end 4 of the shell 1. The means comprise a
retainer part 9 that is arranged to the edge casing 12
and circles the inner surface 10 of the edge casing on
essentially perpendicular plane to the longitudinal
direction L of the shell, that is, level with the
plane of the rim flange 7 . In the embodiment of
Figure 1, the retainer part 9 is formed at the end of
the edge casing 12 . The retainer part 9 substantially
reduces the inner diameter of the edge casing 12 that
is a diameter measure in the direc tion of the plane
of the rim flange 7 . [0018] The outer diameter of the
edge casing 12 is at the retainer part 9
correspondingly smaller than at other parts of the
edge casing 12, in other words, the retainer part 9
does not per se alter the wall thickness of the edge
casing 12 . The retainer part 9 bends outward forced
by the fins 5 of the shell, when the shell is fired.
In spite of this, the support member 6 is in some
cases reusable. [0019] Figure 2 is a schematic
representation of a second support member of the
invention fastened to a shell and shown from the side
and in partial cross-section. The support element 8
belonging to the support member comprises an end 16,
edge casing 12 and rim flange 7 . Further, a space 15
for a trigger mechanism that may comprise an
intermediate firing pin is arranged in the support
element 8 . The firing pin of the weapon may be
arranged to hit a detonator cap of the shell 1 through
the intermediate firing pin and to trigger the actual
charge of the shell 1. Other trigger mechanisms known
in the field may naturally also be used. It should
further be noted that the support element 8 does not
necessarily have any parts belonging to the trigger
mechanism - instead, the end 16, for instance, may
simply comprise an opening through which the firing
pin of the weapon, or the like, triggers the charge
that provides the shell with kinetic energy. [0020]
The embodiment of Figure 2 differs from that of Figure
1 firstly in that the outer diameter of the edge
casing 12 is at the retainer part 9 at 



least essentially equal in size with other points of
the edge casing 12. The outer diameter of the edge
casing 12 is constant over its entire length. The
retainer part 9 is formed of a thickening of the wall
of the edge casing 12 that essentially reduces the
inner diameter of the edge casing 12 . [0021] Another
significant difference to the embodiment of Figure 1
is that at the end of the edge casing 12, a receiving
ring 13 is formed to com prise a surface converging
toward the end 16 of the support element 8 . This
guides and facilitates the insertion of the fins 5 of
the shell into the support member. [0022] A third
significant difference is that the retainer part 9 is
posi tioned at a distance from the end of the edge
casing 12 . [0023] The retainer part 9 may be formed
of a continuous circular structure circling the inner
surface 10 of the edge casing 12, or it may be formed
of several separate parts that are arranged on an
imaginary circle formed of the intersection of a plane
parallel with the plane of the rim flange 7 and the
inner surface 10 . [0024] Another solution for
fastening the support member 6 to the shell comprises
a retainer bushing that is fastened beneath a base of
the pro pelling charge of the shell 1. The bushing
part of the retainer bushing extends past the base of
the propelling charge and settles in the support
element 8 on the outer surface of a hub structure
surrounding the space 15 . The bushing part is made of
a permanently bendable material. [0025] At least one
groove circling the outer surface of the hub structure
is formed using a lathe, for instance. Said at least
one groove is a r ranged on a spatial plane that is
parallel to the plane of the end 16 . Most pref erably
one groove is formed that circles the hub structure.
[0026] The bushing part of the retainer bushing is
pressed with a suitable tool so that part of the
bushing part bends into a groove, whereby the bushing
part fastens to the hub structure. The bushing part
may bend evenly and continuously into a groove, or by
cockling like a crown cap, or in some other manner.
The pressing may already be done in the filling plant,
or later in the field. [0027] Between the part of the
bushing part bent into a groove and the part of the
retainer bushing fastened beneath the base of the
propelling 



charge of the shell 1, there is a weakened area that
preferably circles the e n tire retainer bushing. The
weakened area may be formed of a thinned material,
perforated material or the like. When the shell 1 is
fired, the retainer bushing breaks at the weakened
area and, consequently, the part above the
weakenedarea flies off with the shell, whereas the
part beneath the weakened area re mains fastened to
the support member 6 . The latter part is difficult to
unfasten from the support member 6, which complicates
the re-use of the support mem ber 6 . The re-use of
the support member 6 is typically forbidden. [0028]
Figure 3a is a schematic representation of a third
support member of the invention fastened to a shell
and shown from the side and in partial cross-section,
and Figure 3b is a detail of the same support member
shown from the inside. It should be noted in this
context that the support mem ber 6 is shown only
partially in Figures 3a, 3b, and 4 . [0029] The
retainer part 9 comprises a support edge 14 that is
inte grated and fastened through the bending element
15 to the edge casing 12 . [0030] The fin 5 comprises
a recess 17 into which the support edge 14 settles
when the shell is inserted into the support member 6 .
The retainer part 9 with its support edge 14 and
bending element 15 may be made of the same material as
the support member 6 using a lathe, for instance. The
design and dimensioning of the retainer part 9 defines
a suitable fastening force for the retainer part 9 .
[0031] When the shell is fired, the bending element 15
bends under the force directed to it by the fin 5 and
allows the detachment of the shell from the support
member 6 . During firing no parts are detached from
the support member 6 and it is removed as a whole from
the weapon by opening the breech of the weapon. [0032]
As shown in Figure 3b, the retainer part 9 comprises
thread ing grooves 18 in the longitudinal direction L
of the shell and arranged radially, and through the
grooves the fins 5 of the shell may be pushed past the
retainer part 9 against the bottom 16 or some other
corresponding surface. The num ber, dimensions and
position of the threading grooves 18 are selected so
that all fins 5 of the shell may be arranged
simultaneously into a threading groove 18 . Usually
one fin 5 goes into one threading groove 18, but the
threading groove 18 may also be made wide enough to
accommodate two or even more 



fins 5 at the same time. On the other hand, the number
of threading grooves 18 may also be greater than the
number of the fins 5 of a certain type of shell.
[0033] On the support edge 14 of the retainer part 9,
surfaces 20 are formed that ascend in the manner of a
low-gradient screw thread in the longitudinal
direction L of the shell and in the same direction
between two threading grooves 18 . The ascending
surface 20 may be arranged betweenevery two threading
grooves 18 or between just a few adjacent threading
grooves 18 . [0034] The shell is fastened to the
support member 6 by pushing the fins 5 far enough into
the threading grooves 18, after which the shell is
turned around its longitudinal direction L in relation
to the support member 6 to the direction where the
ascending surface 20 wedges against the fin 5 . The
ascending surface 20 may be made of a material softer
than that of the fin 5, whereby the fin 5 forms into
the ascending surface 20 a space to lock into. [0035]
Figure 4 is a schematic representation of a fourth
support member of the invention fastened to a shell
and shown from the side and in partial cross-section.
In this embodiment, the retainer part 9 is not
necessarily in immediate contact with the fin 5 of the
shell arranged into the support mem ber 6 . Instead,
between the retainer part 9 and fin 5, there is
arranged a coni cal retainer ring 2 1 with a first
side 22 leaning against the back surface 19 of the
retainer part 9, while a second side 23 is arranged
against the fin 5 of the shell. The fin 5 comprises a
recess 17 into which the second side 23 of the
retainer ring 2 1 is positioned. The fin 5 of the
shell does not necessarily need to have a recess 17,
and the mating surface of the second side 23 of the re
tainer ring 2 1 may be a suitable bracket in the fin.
[0036] The retainer ring 2 1 is a separate part from
the edge casing 12, and in one embodiment, it is made
of a material that essentially burns away in the heat
caused by the combustion gases of firing the shell.
The shell then detaches from the support member 6 and
any unburned retainer ring 2 1 material will fly out
of the barrel after the shell. No retainer ring 2 1
material will preferably remain in the shell. One
useful material is magnesium or magne sium alloys, but
other metallic as well as non-metallic burning
materials may be used to make the retainer ring 2 1.
The essential thing is that the material burns quickly
in the heat generated by the firing and that retainer
rings 2 1 of uniform 



quality may be made of the material, whereby no random
variations will occur in their burning process to
affect the flight path of the shell. [0037] Naturally,
it is also possible to make the separate retainer ring
2 1 of a material that does not burn away in the heat
caused by the com bustion gases of firing. The
retainer ring 2 1 is then suitably flexible or
shearable so that the shell will detach from the
support member 6 without damaging the fins 5 .[0038]
The retainer ring 2 1 may comprise threading grooves
18 shown in Figure 3b to facilitate the insertion of
the fins 5 to the rear side of the retainer ring 2 1,
and ascending back surfaces 20 that wedge the fins 5
be tween the retainer ring 2 1 and end 16 or some
other mating surface or shoul der. Members or surfaces
preventing or reducing the turning of the retainer
ring 2 1 may be arranged between the retainer ring 2 1
and back surface 19 . [0039] The cross-section of the
retainer ring 2 1 of Figure 4 is rec tangular, but may
naturally also be of another shape. Grooves or ridges
adjust ing the flexibility or rigidity of the retainer
ring 2 1 may be arranged thereto for instance in the
direction of its circumference or radius. [0040] In
some cases, the features presented in this application
may be used as such, regardless of other features. On
the other hand, the fea tures presented in this
application may, if necessary, be combined to form
various combinations. [0041] The drawings and the
related description are only intended to illustrate
the idea of the invention. The invention may vary in
detail within the scope of the claims.CLAIMS 1. A
support member for supporting a shell into the barrel
of a breech-loading weapon, the support member (6)
comprising a support element (8) with an rim flange
(7), end (16), and edge casing (12), and the support
member (6) further comprising means for fastening the
support element (8) to at least one fin (5) belonging
to the tail end (4) of the shell ( 1 ) , c h a r a c t
e r - i s e d in that the means for fastening the
support element (8) to the tail end (4) of the shell (
1 ) comprise a retainer part (9) arranged to the edge
casing ( 12) and arranged to circle the inner surface
(10) of the edge casing essentially level with the
plane of the rim flange (7). 2 . A support member as
claimed in claim c h a r a c t e r i s e d in 



that the retainer part (9) is arranged to reduce the
inner diameter of the edge casing. 3 . A support
member as claimed in claim 2, c h a r a c t e r i s e
d in that the retainer part (9) is arranged at the end
of the edge casing. 4 . A support member as claimed in
claim 2, c h a r a c t e r i s e d in that the
retainer part (9) is arranged at a distance from the
end of the edge casing. 5 . A support member as
claimed in any one of claims 2 to 4, c h a r a c t e r
i s e d in that the thickness of the wall of the edge
casing ( 12) is constant. 6 . A support member as
claimed in any one of claims 2 to 4, c h a r a c t e r
i s e d in that the outer diameter of the edge casing
( 12) is con stant along its entire length. 7 . A
support member as claimed in any one of the preceding
claims, c h a r a c t e r i s e d in that the retainer
part (9) comprises a support edge (14) that is
fastened by means of a bending element (15) to the
edge casing (12), and the bending of the bending
element ( 15) allows the fired shell ( 1) to detach
from the support member (6). 8 . A support member as
claimed in any one of the preceding claims, c h a r a
c t e r i s e d in that the retainer part (9)
continuously circles the entire inner surface ( 10) of
the edge casing ( 12). 9 . A support member as claimed
in any one of claims 1 to 7, c h a r a c t e r i s e d
in that the retainer part (9) is formed of several
separate parts.10 . A support member as claimed in any
one of the preceding claims, c h a r a c t e r i s e d
in that the retainer part (9) comprises threading
grooves ( 18) in the longitudinal direction (L) of the
shell and arranged radially, through the grooves the
fins (5) of the shell ( 1 ) are inserted to the rear
side of the retainer part. 11. A support member as
claimed in claim 10, c h a r a c t e r i s e d in that
the retainer part (9) comprises a back surface (20)
ascending in the lo n gitudinal direction (L) of the
shell. 12 . A support member as claimed in any one of
the preceding claims, c h a r a c t e r i s e d in
that the retainer part (9) is integrated to the 



edge casing. 13 . A support member as claimed in any
one of claims 1 to 6, c h a r a c t e r i s e d in
that it comprises a separate retainer ring (21 )
arrangeable between the retainer part (9) and the fin
(5) of the shell so that a first side of the retainer
ring (21 ) leans against the back surface of the
retainer part (9) while a second side is arranged
against the fin (5) of the shell so that formlocking
is formed between the fin (5) and support member (6).
14 . A support member as claimed in claim 13, c h a r
a c t e r i s e d in that the retainer ring (21 ) is
made of a material that burns away in the heat
generated by the combustion gases of firing the shell.
15 . A support member as claimed in any one of the
preceding claims, c h a r a c t e r i s e d in that at
the end of the edge casing ( 12), a re ceiving ring (
13) is formed that comprises a surface that converges
toward the end ( 16) of the support element (8). 16 .
A method for fastening a support member to a shell,
the method comprising arranging to the tail end (4) of
the shell ( 1 ) a support member (6) that comprises a
support element (8) furnished with an rim flange (7),
and fastening the support member (6) to at least one
fin (5) in the tail end (4) of the shell ( 1 ) , c h a
r a c t e r i s e d by fastening the fin (5) of the
shell ( 1 ) to the support member (6) by means of a
retainer part (9) arranged to the edge casing ( 12),
the retainer part (9) being arranged to circle the
inner surface ( 10) of the edge casing essen tially
level with the plane of the rim flange (7). 


