
1 ARRANGEMENT FOR SUPPORTING SHELL INTO BREECH-LOADING WEAPON BARREL
BACKGROUND OF THE INVENTION           [0001] The invention relates to an arrangement for
supporting a shell into the barrel of a breech-loading weapon, the arrangement comprising a support
piece provided with a rim flange and to be fastened in connection with the tail of the shell.
[0002] The invention further relates to a method of fastening a support piece to a shell, the method
comprising fastening the support piece provided with a rim flange in connection with the tail of the
shell.             [0003] Mortars are nowadays mounted on movable bases, allowing them to be moved
from one place to another and, correspondingly, allowing them to be rapidly moved from the
emplacement. A problem in such solutions is the ability of said base, i.e. vehicle, to defend itself
against possible attacks, and the use of the vehicle for destroying close-range targets on the ground. A
moving base provided with a heavy mortar is normally unable to carry heavy defensive facilities in
addition to the mortar, instead, it is at most provided with a heavy machine gun or corresponding
lighter armature. In such a situation, it is necessary to be able to use the mortar also for firing in the
horizontal plane or below it, for which normal mortar shells and mortars are not suited. In the case of a
normal mortar having a smooth barrel, when the barrel of the mortar is oriented in the horizontal
direction or below it, the shell inside the barrel is able to move in the barrel in such a manner that it
either falls from the barrel or moves forward to such an extent that the firing pin of the mortar no longer
hits the shell, and the shell does not go off. A solution to this problem is described in US publication 5
503 080, disclosing a control and fastening piece to be fastened to the tail of a conventional shell by
means of a friction-based clip bond. However, such a friction-based bond is not as such very
dependable and, in addition, the tolerances of both the manufacture of the shell and the manufacture
of the control and fastening pieces cause variations in the fastening force and the stability.
[0004] WO application Fl 98/00064 presents a solution, wherein a support piece provided with a rim
flange is fastened to the tail of a conventional shell by means of a mechanical locking.  



2 BRIEF DESCRIPTION OF THE INVENTION          [0005] An embodiment of the present invention
seeks to provide a new type of arrangement for supporting a shell into the barrel of a breech-loading
weapon.          [0006] The arrangement according to an embodiment of the present invention is
characterized in that the support piece is arranged in connection with the tail of the shell with one or
more adhesive materials.          [0007] The method according to an embodiment of the present
invention is characterized by fastening the support piece in connection with the tail of the shell with
one or more adhesive materials.          100081 According to a first aspect of the present invention,
there is provided an arrangement for supporting a shell into the barrel of -a breech-loading weapon,
the arrangement comprising a support piece provided with a rim flange to be fastened in connection
with the tail of the shell, characterized in that the support piece is fastened in connection with the tail of
the shell with one or more adhesive materials.           [0009] By using one or more different adhesive
materials, such as glue, tape or sticker tape, for example, for fastening the support piece to the shell,
the support piece can be fastened to the shell easily and in a manner implementable inexpensively.
[0010] According to an embodiment, the support piece has a control rim comprising a first surface to
be oriented towards a side edge of a fin of the shell, and a second surface to be oriented towards an
end edge of a fin of the shell, and that the support piece is fastened in connection with the tail of the
shell by means of an adhesive material arranged between the side edge of at least one fin of the shell
and the first surface of the control rim of the support piece and/or by means of an adhesive material
arranged between the end edge of at least one fin of the shell and the second surface of the control
rim of the support piece. 



[0011] According to another embodiment, the support piece is provided with a central sleeve part
having an end surface oriented in the direction of the fastening element of the primer of the basic
charge of the shell, and that the support piece is fastened in connection with the tail of the shell by
means of an adhesive material arranged between the end surface of the sleeve part of the support
piece and the fastening element of the primer of the basic charge of the shell.           [0012] According
to a third embodiment, the sleeve part of the support piece is provided with a thread in connection with
which a fastening piece provided with a thread corresponding to the thread in the sleeve part of the  3
support piece is arranged, and that said fastening piece is fastened in connection with the fastening
element of the primer of the basic charge of the shell by means of an adhesive material arranged
between said fastening piece and the fastening element.           [0012a] According to a second aspect
of the present invention, there is provided a method of fastening a support piece to a shell, the method
comprising fastening the support piece provided with a rim flange in connection with the tail of the
shell, characterized by fastening the support piece in connection with the tail of the shell with one or
more adhesive materials. BRIEF DESCRIPTION OF THE FIGURES           [00131 In the following,
some embodiments of the invention will be described in more detail in the accompanying drawings, in
which 



Figure 1 schematically shows a side view of a shell and a support piece arranged in connection with
the tail thereof,           Figure 2 schematically shows a side view in partial cross-section of an
arrangement for supporting a shell,           Figure 3 schematically shows a side view in partial
cross-section of another arrangement for supporting a shell, and           Figure 4 schematically shows a
side view in partial section of a third arrangement for supporting a shell.           100141 In the figures,
some embodiments of the invention are shown in a simplified manner for the sake of clarity. In the
figures, like parts are denoted with like reference numerals. DETAILED DESCRIPTION OF THE
INVENTION           [0015] Figure 1 schematically shows a side view of a shell 1 of a mortar, known per
se, having a tail tube 2. The end of the tail tube 2 is provided with fins 3 for controlling the flight of the
shell. In connection with the tail tube 2, a support piece 4, shown in more detail in Figure 2, for
example, is arranged, via which the shell can be supported into the barrel of the mortar in such a
manner that the shell cannot move in the mortar barrel, even if the barrel were directed horizontally or
even obliquely downwards below the horizontal plane. The general structure and operational principle
of shell mortars and shells are known per se to a person skilled in the art, and they do not therefore
have to be dealt with in any more detail in this context.[00161 Figure 2 schematically shows a side
view in partial cross-section of an arrangement for supporting a shell into the barrel of a
breech-loading weapon. For the sake of clarity, Figure 2 does not show said weapon or the barrel
thereof Inside the tail tube 2 of the shell 1 is a basic charge 5, by means of which the shell 1 is fired
out of the barrel of the weapon, i.e. the shell mortar. For firing the basic charge 5, inside the tail tube 2
is a primer 6  



4 mounted fixed to the tail tube 2 by means of a separate fastening element 7. The fastening element
7 usually comprises threads, not shown per se in the figure, by means of which the fastening element
7 of the primer 6 is fastened to the tail tube 2. Normally, when shells are fired with a shell mortar, the
firing pin of the shell mortar hits the primer 6, which makes the basic charge 5 fire, throwing the shell
out of the barrel of the mortar.           [0017] Figure 2 further shows a support piece 4 to be fastened in
connection with the tail 2 of the shell 1, the support piece 4 supporting the shell 1 into the barrel of the
shell mortar such that the shell 1 cannot move in the barrel of the mortar, even if the barrel were
directed horizontally or even obliquely downwards below the horizontal plane. The support piece 4
resembles a short case base and has a cylindrical control rim 8 having a first surface 9 oriented in
parallel with the longitudinal direction of the shell 1 when the support piece 4 is being arranged in
connection with the shell 1, and a second surface 10 perpendicular relative to the first surface 9. The
cylindrical control rim 8 of the support piece 4 extends around the fins 3 of the shell 1 such that at least
part of a side edge 11 of the fin 3 of the shell 1 rests against the first surface 9 of the control rim 8 of
the support piece 4, and at least part of a rear edge 12 of the fin 3 of the shell 1 rests against the
second surface 10 of the control rim 8 of the support piece 4, whereby the shell 1, when in the barrel of
the weapon, settles substantially straight and centrally in the barrel of the weapon.           [0018] The
support piece 4 further comprises a sleeve part 13 arranged substantially centrally relative to the
support piece 4 and comprising an end surface 14 oriented in the direction of the fastening element 7
of the primer 6. The sleeve part 13 is dimensioned in the longitudinal direction of the shell in such a
manner that when the support piece 4 is fastened to the tail of the shell, the end surface 14 of the
sleeve part 13 extends up to the fastening element 7 of the primer 6.           [0019] The support piece 4
further comprises a rim flange 15 that settles in a groove at the rear part of the barrel of the weapon,
keeping the shell 1 in the right position in the barrel irrespective of the position of the barrel, while the
control rim 8 of the support 4 seals the barrel of the weapon. The support piece 4 further comprises a
firing member 16, which in the embodiment shown in the figure comprises an intermediate firing pin
16a and an electric primer 16b. The intermediate firing pin 16a is normally kept in position by a
separate closing plate or a corresponding locking member 17 preventing the  5 intermediate firing pin
16a from moving, but after the electric primer 16b goes off, yields to an extent letting the intermediate
firing pin 16a hit the primer 6 of the shell 1 and thus fire the basic charge 5 of the shell 1. Instead of an
electric primer, a conventional primer may naturally be used, which the firing pin of the weapon hits
upon firing, thus firing the primer of the basic charge of the shell via the intermediate firing pin. 



[0020] The support piece 4 may be fastened in connection with the tail of the shell 1 by means of one
or more different adhesive materials. This may be carried out for instance by arranging suitable
adhesive material between the first surface 9 of the control rim 8 of the support piece 4 and the side
edge 11 of the fin 3 of the shell 1 in a manner making the support piece 4 fasten to the shell 1 by
means of a fastening generated between the first surface 9 of the control rim 8 of the support piece 4
and the side edge 11 of the fin 3 of the shell 1. Thus, a fastening point denoted with reference numeral
18 in Figure 2 is generated between the support piece 4 and the fin 3 of the shell 1. Preferably,
adhesive material is arranged between the first surface 9 of the control rim 8 of the support piece 4
and the side edge 11 of each fin 3 of the shell 1.           [0021] As adhesive material, glue, tape, double
sided tape or sticker tape, for example, may be used. Glues and tapes create a fastening based on a
chemical bond, whereas sticker tape may create either a fastening based on a chemical bond or a
fastening based on a mechanical bond. The sticker tape may be for instance a sticker tape whose first
side or portion comprises hooks and the other side or portion loops, whereby the first side or portion of
the sticker tape comprising hooks is fastened for instance to the first surface 9 of the control rim 8 of
the support piece 4, and the second side or portion of the sticker tape comprising loops is fastened to
the side edge 11 of the fin 3 of the shell 1, whereby said hooks of the sticker tape are fastened to said
loops of the sticker tape when the support piece 4 is being fastened to the shell 1, thus fastening the
support piece 4 to the shell 1. As regards the fastening force, the properties of the adhesive material
are selected in such a manner that with the support piece 4 fastened to the shell 1, the shell cannot be
detached from the support piece 4 during its normal handling, storage, transfer, transport or loading
into a weapon, but which fastening breaks or is detached when the basic charge 5 of the shell 1 is
fired by the action of a pushing force generated by the basic charge that forces the shell 1 out of the
weapon barrel. In this case,  6 the shell 1 thus flies out of the weapon barrel and the support piece 4
remains in place within the weapon barrel.           [0022] By using one or more different adhesive
materials, such as glue, tape or sticker tape, for example, for fastening the support piece 4 to the shell
1, the support piece 4 can be fastened to the shell 1 easily and in a manner implementable
inexpensively.           [0023] In addition to or instead of the fastening to be generated between the first
surface 9 of the control rim 8 of the support piece 4 and the side edge 11 of the fin 3 of the shell 1, the
support piece 4 may also be fastened to the shell 1 by means of a fastening generated between the
second surface 10 of the control rim of the support piece 4 and the rear edge 12 of the fin 3 of the shell
1. Accordingly, in this case, a suitable adhesive material is arranged between the second surface 10 of
the control rim 8 of the support piece 4 and the rear edge 12 of one or more fins, preferably each fin 3
of the shell 1 in such a manner that a fastening is generated between the second surface 10 of the
control rim 8 of the support piece 4 and the rear edges 12 of the fins 3 for fastening the support piece
4 to the shell 1. In Figure 2, said fastening point is schematically shown with reference numeral 19.
[0024] In addition to or instead of the above-described fastening points, the support piece 4 may be
fastened to the shell 1 also by means of a fastening generated between the end surface 14 of the
sleeve part 13 of the support piece 4 and the fastening element 7 of the primer 6 of the shell 1.
Accordingly, in this case, suitable adhesive material is arranged between the end surface 14 of the
sleeve part 13 of the support piece 4 and the fastening element 7 of the primer 6 of the shell 1 in such
a manner that a fastening is generated therebetween for fastening the support piece 4 to the shell 1. In
Figure 



2, said fastening point is schematically shown with reference numeral 20.           [0025] Figure 3
schematically shows a side view in partial cross-section of another arrangement for supporting a shell
into the barrel of a breech-loading weapon. For the sake of clarity, Figure 3 does not show said
weapon or the barrel thereof. The embodiment shown in Figure 3 is mainly similar to the embodiment
shown in Figure 2, but in the embodiment of Figure  3, the sleeve part 13 of the support piece 4 is
provided with a thread 21. In connection with the support piece 4, a fastening piece 23 or a fastening
sleeve 23 provided with a thread 22 corresponding to the thread 21 is arranged by rotating said
support piece 4 and said fastening piece 23 relative to one an-  7 other. The fastening piece 23 may
be fastened to the sleeve part 13 of the support piece 4 also by other methods than a threaded bond,
with glue or tape and so on, for example, or it may be fabricated as part of the support piece 4,
whereby no bonds are required. Said fastening piece 23 is fastened in connection with the fastening
element 7 of the primer 6 of the shell 1 by means of an adhesive material arranged between said
fastening piece 23 and the fastening element 7. Said adhesive material may be for instance a tape 24
whose backing surface 25 is fastened to the fastening piece 23 and whose adhesive surface 26
adheres to the fastening element 7, thus fastening the support piece 4 to the shell 1. In Figure 3, the
backing surface 25 and the adhesive surface 26 of said tape 24 are shown substantially thicker than
they actually are with respect to the structures of the support piece 4 and the shell 1 for the sake of
clarity. Instead of the embodiment shown in Figure 3, the backing surface 25 of the tape 24 may
naturally be fastened to the fastening element 7 of the primer 6, whereby the adhesive surface 26 of
the tape 24 adheres to the fastening piece 23.           [0026] Figure 4 schematically shows a side view
in partial section of a third arrangement for supporting a shell into the barrel of a breech-loading
weapon. For the sake of clarity, Figure 4 does not show said weapon or the barrel thereof. The
embodiment shown in Figure 4 is mainly similar to the embodiment shown in Figure 3, but in the
embodiment of Figure 4, an intermediate piece 28 provided with a shoulder 27 is arranged between
the fastening piece 23 and the fastening element 7 of the primer 6 of the basic charge 5, said shoulder
being located between the fastening element 7 of the primer 6 of the basic charge 5 and the tail tube
2, supporting the intermediate piece 28 to the fastening element 7 of the primer 6. To the fastening
piece 23, adhesive material is fastened, such as tape 24, for example, whose backing surface 25 is
fastened to the fastening piece 23 and whose adhesive surface 26 adheres to the fastening element 7,
thus fastening the support piece 4 to the shell 1. In Figure 4, the backing surface 25 and the adhesive
surface 26 of said tape 24 are shown substantially thicker than they actually are with respect to the
structures of the support piece 4 and the shell 1 for the sake of clarity. Instead of the embodiment
shown in Figure 4, the backing surface 25 of the tape 24 may naturally be fastened to the fastening
element 7 of the primer 6 of the propelling charge 5, whereby the adhesive surface 26 of the tape 24
adheres to the support piece 23 when the support piece 4 is being fastened to the shell 1.  



8           [0027] In the embodiments shown in Figures 3 and 4, other adhesive materials than tape may
naturally also be used, such as glue or a sticker tape provided as a hook-loop structure.           [0028]
In some cases, the features presented in the present application may be used as such, irrespective of
other features. On the other hand, if need be, the features presented in the present application may be
combined for generating various combinations.           [0029] The drawings and the related description
are only intended to illustrate the idea of the invention. The details of the invention may vary within the
scope of the claims. Figures 2 to 4 show a feasible structure of the support piece, but it is to be noted
that the structure of the support piece may vary in a plurality of different ways in a manner allowing the
support piece to be fastened in connection with the tail of a shell by means of one or more adhesive
materials.  9 CLAIMS            1. An arrangement for supporting a shell into the barrel of a
breech-loading weapon, the arrangement comprising a support piece provided with a rim flange and to
be fastened in connection with the tail of the shell, characterized in that the support piece is fastened
in connection with the tail of the shell with one or more adhesive materials. 



2. An arrangement as claimed in claim 1, characterized in that the support piece is provided with a
control rim comprising a first surface to be oriented towards a side edge of a fin of the shell, and a
second surface to be oriented towards an end edge of a fin of the shell, and that the support piece is
fastened in connection with the tail of the shell by means of an adhesive material arranged between
the side edge of at least one fin of the shell and the first surface of the control rim of the support piece
and/or by means of an adhesive material arranged between the end edge of at least one fin of the
shell and the second surface of the control rim of the support piece.            3. An arrangement as
claimed in claim 1 or 2, characterized in that the support piece is provided with a substantially central
sleeve part of the support piece, the part having an end surface to be oriented in the direction of the
fastening element of the primer of the basic charge of the shell, and that the support piece is fastened
in connection with the tail of the shell by means of an adhesive material arranged between the end
surface of the sleeve part of the support piece and the fastening element of the primer of the basic
charge of the shell.            4. An arrangement as claimed in any one of the preceding claims,
characterized in that the sleeve part of the support piece is provided with a thread in connection with
which a fastening piece provided with a thread corresponding to the thread in the sleeve part of the
support piece is arranged, and that said fastening piece is fastened in connection with the fastening
element of the primer of the basic charge of the shell by means of adhesive material arranged
between said fastening piece and the fastening element.  10            5. An arrangement as claimed in
claim 4, characterized in that the fastening piece is a fastening sleeve arranged partly around the
sleeve part of the support piece and partly around the fastening element of the primer of the basic
charge of the shell.            6. An arrangement as claimed in claim 4 or 5, characterized in that an
intermediate piece provided with a shoulder is arranged between the fastening piece and the fastening
element of the primer of the basic charge, said shoulder being located between the fastening element
of the primer of the basic charge and the tail tube of the shell, supporting the intermediate piece to the
fastening element of the primer of the basic charge, and that the fastening piece is fastened to the
intermediate piece by means of adhesive material arranged between the fastening piece and the
intermediate piece.            7. An arrangement as claimed in any one of the preceding claims,
characterized in that the adhesive material is a glue, tape or adhesive tape material creating a
chemical bond. 



8. An arrangement as claimed in any one of claims 1 to 6, characterized in that the adhesive material
is a sticker tape material comprising hooks and loops and creating a mechanical bond.            9. A
method of fastening a support piece to a shell, the method comprising fastening the support piece
provided with a rim flange in connection with the tail of the shell, characterized by fastening the
support piece in connection with the tail of the shell with one or more adhesive materials.            10. A
method as claimed in claim 9, characterized in that the support piece is provided with a control rim
comprising a first surface to be oriented towards a side edge of a fin of the shell, and a second surface
to be oriented towards an end edge of a fin of the shell, and that adhesive material is arranged
between the side edge of at least one fin of the shell and the first surface of the control rim of the
support piece and/or an adhesive material is arranged between the end edge of at least one fin of the
shell and the second surface of the control rim of the support piece for fastening the support piece in
connection with the tail of the shell.            11. A method as claimed in claim 9 or 10, characterized in
that the support piece is provided with a substantially central sleeve part  11 of the support piece, the
part having an end surface to be oriented in the direction of the fastening element of the primer of the
basic charge of the shell, and that adhesive material is arranged between the end surface of the
sleeve part of the support piece and the fastening element of the primer of the basic charge of the
shell for fastening the support piece in connection with the tail of the shell.            12. A method as
claimed in any one of claims 9 to 11, characterized in that the sleeve part of the support piece is
provided with a thread, and a fastening piece provided with a thread corresponding to the thread in the
sleeve part of the support piece is provided in connection with the support piece by rotating the
support piece and the fastening piece relative to one another, and that said fastening piece is fastened
in connection with the fastening element of the primer of the basic charge of the shell by arranging
adhesive material between said fastening piece and the fastening element. 



13. A method as claimed in claim 12, characterized in that the fastening piece is a fastening sleeve
threaded partly around the sleeve part of the support piece and partly around the fastening element of
the primer of the basic charge of the shell.            14. A method as claimed in claim 12 or 13,
characterized in that an intermediate piece provided with a shoulder is arranged between the fastening
piece and the fastening element of the primer of the basic charge, said shoulder being located
between the fastening element of the primer of the basic charge and the tail tube of the shell,
supporting the intermediate piece to the fastening element of the primer of the basic charge, and
fastening the fastening piece to the intermediate piece by arranging adhesive material between the
fastening piece and the intermediate piece.            15. A method as claimed in any one of claims 9 to
14, characterized in that the adhesive material is a glue, tape or adhesive tape material.            16. A
method as claimed in any one of claims 9 to 14, characterized in that the adhesive material is a sticker
tape material creating a mechanical bond and comprising hooks and loops. 


