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(54) Weapon of the countermass type and member for the closing off the countermass

(57)  The invention relates to a weapon (1) of the
countermass type and to members (9) for closing off the
countermass. As a result of the invention, a weapon of
the countermass type and an openable closing member
are produced which ensure that the same opening area
is formed irrespective of generated gas pressure. This
produces the least possible spread for the opening proc-

ess of the closing member and creates the optimal con-
ditions for small recoil spreads. According to the inven-
tion, the weapon comprises an openable closing mem-
ber having a ring (10), at least two lobed washers (13,
14) secured in the ring and having at least two lobes
each (13.1-13.4 and 14.1-14.4), and a sealing member
(11, 12) bearing against the lobed washers (13, 14).
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Description

[0001] The present invention relates to a weapon of
the countermass type, comprising a gun barrel having
an ammunition part, such as a projectile or grenade, a
countermass for lowering the pressure around the
weapon and a loading chamber with charge, which load-
ing chamber is disposed between the ammunition part
and the countermass, the countermass being enclosed
in the gun barrel of the weapon between openable clos-
ing members. The invention also relates to an openable
closing member for closing off a countermass in the gun
barrel of a weapon.

[0002] In order to increase the rearward momentum
and hence allow an increase in the weight of the ammu-
nition part without creating too high a pressure behind
the weapon, it has been known for many years to intro-
duce a so-called countermass. When the countermass
leaves the rear part of the gun barrel, it expands and
disintegrates. A cloud of liquid is created, which is rap-
idly slowed and produces a pressure-lowering effect in
connection with the weapon. In this context, reference
can be made to our SE patent 8205956-9, which shows
an example of a weapon with countermass. Another ex-
ample of a weapon with countermass is described in our
Swedish patent application 0301627-6. Common to the
said two patent documents is that the opening which is
formed into the space containing the countermass, un-
der the influence of the gas pressure emanating from
the loading chamber, is smaller than the diameter of the
gun barrel and hence has a throttling effect upon the gas
flow. The area of the opening tends to vary under differ-
ent conditions and is, inter alia, dependent on the gas
pressure which is generated and which, in turn, inter
alia, is dependent on the temperature of the weapon or
of the countermass container, which can vary between
-40° and +60°.

[0003] A critical moment in a weapon with counter-
mass is the opening phase for the countermass contain-
er. It is here important to obtain a symmetrical opening
of the lid and base of the countermass can, in which all
rupture perforations are simultaneously involved in the
opening process. If any part of the lid or base is not
opened concurrently with other parts, an asymmetrical
flow is created in the countermass container, which can
produce large transverse forces on the gun barrel and
large recoil variations within the temperature range. It
can also happen that fragments come away from the lid
or base. Detached fragments give rise to high risk be-
hind the weapon.

[0004] The object of the present invention is to pro-
duce a weapon of the countermass type and an open-
able closing member which ensure that the same open-
ing area is formed irrespective of generated gas pres-
sure. This produces the least possible spread for the
opening process of the closing member and creates the
optimal conditions for small recoil spreads.

[0005] The object of the invention is achieved by a
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weapon characterized in that at least one of the opena-
ble closing members is configured to comprise a ring,
at least two lobed washers secured in the ring and hav-
ing at least two lobes each, and a sealing member bear-
ing against the lobed washers, and by an openable clos-
ing member characterized in that it comprises a ring, at
least two lobed washers secured in the ring and having
at least two lobes each, and a sealing member bearing
against the lobed washers. As a result of the invention,
a weapon is obtained having an opening area to the
countermass which is essentially equal in area to the
cross-sectional area of the gun barrel and which open-
ing area is independent of generated gas pressure. At
the same time, a splinter is effectively prevented from
coming away from the closing member and reaching the
rear outlet of the gun barrel with risk of damage. As a
result of the closing member having been configured
with lobed washers, there are good prospects, inter alia,
of directing the opening process to open at suitable gas
pressure. As a result, inter alia, of the shape, number
and material composition of the lobes being variable
within broad limits, the configuration of the closing mem-
ber is highly flexible. Moreover, the number of included
lobed washers can also be varied, as can the configu-
ration of the sealing member. All in order to optimize the
opening process for the closing member to the particular
gas pressure, gun barrel dimensions, etc.

[0006] It is particularly expedient if the closing mem-
ber which is disposed on the side of the countermass
lying opposite the loading chamber side is constituted
by a closing member with ring, lobed washers and seal-
ing member according to the previous paragraph.
[0007] According to an advantageous embodiment of
the invention, the closing member is characterized in
that the lobed washers are provided with holes and in
that the sealing member is constituted by a sealing plate
disposed on each side of the lobed washers, which seal-
ing plates are mutually anchored by connections
through the holes in the lobed washers. Advantageous-
ly, the sealing plates disposed on each side of the lobed
washers are here constituted by vulcanized rubber
which has been joined together by vulcanization. The
placement of a sealing plate on each side of the lobed
washers, with connection through the holes in the lobed
washers, ensures that the countermass is well sealed
during storage and transportation of a weapon, whilst,
at the same time, the closing member is guaranteed to
open up a large symmetrical opening when the weapon
is activated and once appropriate gas pressure is
reached. The use of vulcanized rubber for the sealing
plates has the advantage that it is easy to apply with
good adhesion, whilst, at the same time, the material
remains watertight.

[0008] According to an expedient embodiment, the
closing member comprises two lobed washers, each
comprising four lobes, which lobed washers are ar-
ranged mutually rotated by 45 degrees. The arrange-
ment allows the lobed washers secured in the ring to
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cover, with partial overlap, the surface area enclosed by
the ring, at the same time as the lobes allow a large
opening to be formed when the closing member is put
under pressure. The connection of the lobes to the ring
is further ensured by the fact that each lobe has access
to sufficient part of the ring for its connection and hence
is in no danger of coming loose when the closing mem-
ber is opened.

[0009] In order further to facilitate the opening proc-
ess of the closing member, according to a preferred em-
bodiment the lobed washers are secured in the ring
along sections, of straight, rounded inner edge, dis-
posedintheinner periphery of the ring. The straight edg-
es give the lobes a well-defined bending of 90 degrees
out from the position of the lobes when the closing mem-
ber is closed and enable good bonding between lobes
and ring, for example by laser welding.

[0010] In order to direct the opening process of the
lobes, according to yet another preferred embodiment
the central parts of the lobed washers can comprise
slots directed toward the centre of the lobed washers.

[0011] The lobed washers of the closing member are
proposed to be made of titanium, steel, nickel silver or
aluminium, whilst the ring is proposed to be made of
steel or aluminium. The proposed choices of material
do not, however, preclude other material combinations.
[0012] Theinvention will be described in greater detail
below by means of an illustrative embodiment, with ref-
erence to the appended drawings, in which:

Figure 1 shows diagrammatically, in a longitudinal
section, a weapon of the countermass type accord-
ing to the invention,

Figure 2 shows, in perspective view, an example of
the configuration of a closing member according to
the invention.

Figure 3 shows, in a diagrammatic exploded view
in perspective, the configuration of a closing mem-
ber according to Figure 2, somewhat modified in
terms of its sealing member.

[0013] The countermass-type weapon 1 shown in Fig-
ure 1 comprises a diagrammatically illustrated gun bar-
rel 2, comprising an ammunition part 3 in the form of a
projectile 4, a loading chamber 5 containing a charge 6,
and a countermass 7. The countermass 7 is enclosed
between a front and a rear openable closing member 8
and 9 respectively. A closing member which is especial-
ly suitable as the rear closing member will be described
in greater detail below with reference to Figures 2-3. A
number of suitable materials are available as the coun-
termass and salt solutions can be cited as examples of
suitable materials.

[0014] The openable closing member 9 is now de-
scribed in greater detail with reference to Figures 2 and
3.
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[0015] As can most clearly be seen from Figure 3, the
closing member 9 comprises a ring 10, a sealing mem-
ber consisting of two sealing plates 11, 12, and two
lobed washers 13, 14 enclosed in the sealing member.
The embodiment in Figure 2 differs from the embodi-
ment in Figure 3 by virtue of the fact that the sealing
member only comprises one sealing plate 11. Alterna-
tively, the embodiment in Figure 2 can be seen as the
embodiment in Figure 3 minus one of the sealing plates
12. In the shown illustrative embodiment having two
lobed washers 13, 14, each lobed washer has been con-
figured with four lobes 13.1-13.4 and 14.1-14.4, respec-
tively. The lobes are provided with small holes 15. The
lobed washers are further provided with slots 16 in cen-
tral parts and extending toward the centre of the lobed
washer. The lobed washers 13, 14 are mutually rotated
by 45 degrees and are configured such that the lobes
13.1-13.4 of the lobed washer 13 partially overlap the
lobes 14.1-14.4 of the lobed washer 14. The lobes are
secured in the ring 10 in a suitable manner, for example
by laser welding, in bearing surfaces 17 having straight
edges 18. In the embodiment according to Figure 2, the
sealing member is constituted by a sealing plate 11 on
the rear side of the illustrated lobed washers 14, 15,
whilst the sealing member according to Figure 3 is con-
stituted by two sealing plates 11, 12 disposed on either
side of the lobed washers 14, 15. The sealing member
can be glued in place on the lobed washers. Through
the use of vulcanizable material, it is possible, as an al-
ternative, for the sealing plate(s) to be fitted by vulcan-
ization and for the holes 15 made in the lobes of the
lobed washers to herein contribute to the bonding of the
plates.

[0016] The process of activating the weapon is de-
scribed in greater detail below with reference to the pre-
viously described figures.

[0017] When the weapon is activated, a gas pressure
is delivered against the closing member 8 from the load-
ing chamber. When the gas pressure reaches the pres-
sure level at which the closing member 8 is dimensioned
to open, the closing member 8 opens up into the coun-
termass 7. The countermass 7 is now put under pres-
sure. The pressure is relayed by the countermass 7 to
the rear closing member 9, which is opened once the
predetermined bursting pressure has been reached,
and the countermass 7 is forced out through the outlet
19 of the gun barrel 2. As the closing members are
opened, the lobes 13.1-13.4 and 14.1-14.4 of the re-
spective lobed washers will be separated from each oth-
er in the central part of the lobed washers under the
guiding influence of the slots 16. The lobes are then bent
out by approximately 90 degrees against the edges 18
of the bearing surfaces 17. The sealing plates are simul-
taneously broken open and follow the motion of the
lobes when they are bent out.

[0018] Theinventionis notlimited to the embodiments
shown above by way of example but can undergo mod-
ifications within the scope of the following patent claims.
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Claims

Weapon of the countermass type, comprising a gun
barrel having an ammunition part, such as a projec-
tile or grenade, a countermass for lowering the
pressure around the weapon and a loading cham-
ber with charge, which loading chamber is disposed
between the ammunition part and the countermass,
the countermass being enclosed in the gun barrel
of the weapon between openable closing members,
characterized in that at least one of the openable
closing members is configured to comprise a ring,
at least two lobed washers secured in the ring and
having at least two lobes each, and a sealing mem-
ber bearing against the lobed washers.

Weapon according to Patent claim 1, character-
ized in that at least the closing member which is
disposed on the side of the countermass lying op-
posite the loading chamber side is constituted by a
closing member according to Patent Claim 1.

Openable closing member for closing off a counter-
mass in the gun barrel of a weapon, characterized
in that it comprises a ring, at least two lobed wash-
ers secured in the ring and having at least two lobes
each, and a sealing member bearing against the
lobed washers.

Openable closing member according to Patent
Claim 3, characterized in that the lobed washers
are provided with holes and in that the sealing
member is constituted by a sealing plate disposed
on each side of the lobed washers, which sealing
plates are mutually anchored by connections
through the holes in the lobed washers.

Openable closing member according to Patent
Claim 4, characterized in that the sealing plates
disposed on each side of the lobed washers are
constituted by vulcanized rubber which has been
joined together by vulcanization.

Openable closing member according to any one of
Patent Claims 3-5, characterized in that the clos-
ing member comprises two lobed washers, each
comprising four lobes, which lobed washers are ar-
ranged mutually rotated by 45 degrees.

Openable closing member according to any one of
Patent Claims 3-6, characterized in that the cen-
tral parts of the lobed washers comprise slots di-
rected toward the centre of the lobed washers.

Openable closing member according to any one of
Patent Claims 3-7, characterized in that the lobed
washers are secured in the ring along sections, of
straight, rounded inner edge, disposed in the inner
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10.

periphery of the ring.

Openable closing member according to any one of
Patent Claims 3-8, characterized in that the lobed
washers are made of titanium, steel, nickel silver or
aluminium and the ring is made of steel or alumini-
um.

Openable closing member according to any one of
Patent Claims 3-9, characterized in that the lobed
washers are secured in the ring by means of weld
joints.



EP 1 593 926 A1




EP 1 593 926 A1




—

EPO FORM 1503 03.82 (P04C01)

P)

EP 1 593 926 A1

European Patent
Office

EUROPEAN SEARCH REPORT

Application Number

EP 04 44 5043

DOCUMENTS CONSIDERED TO BE RELEVANT

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (Int.CL7)

A,D

GB 2 129 105 A (AFFARSVERKET FFV)
10 May 1984 (1984-05-10)

* abstract *

* page 1, lines 75-83,103-105 *

* page 1, line 127 - page 2, line 1 *
* page 2, lines 19-48 *

* figure 1 *

US 5 900 575 A (JOHANSSON ET AL)

4 May 1999 (1999-05-04)

* abstract *

* column 1, lines 18-32,46-51 *

* column 1, line 64 - column 2, line 13 *
* column 2, lines 29,34,55-57,61-63 *
* figures 1-5 *

US 4 902 043 A (CAROLL ET AL)

20 February 1990 (1990-02-20)

* abstract *

* column 3, lines 34-49 *

* column 4, lines 12-15 *

* figures 1,3,4 *

US 2 791 961 A (MUSSER)

14 May 1957 (1957-05-14)

* column 1, lines 18,19 *

column 2, line 37 *

column 3, Tines 3-13 *

column 5, Tines 56-61 *

figures 1,2 *

* * * *

DE 10 12 849 B (VOLPERT)

25 July 1957 (1957-07-25)

* column 1, line 34 - column 2, line 25 *
* figure 2 *

The present search report has been drawn up for all claims

F41A1/10

TECHNICAL FIELDS
SEARCHED (Int.CL.7)

FA1A
FALF
F42B
F16J
F16K

Place of search

The Hague

Date of completion of the search

20 August 2004

Examiner

Menier, R

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document




EPO FORM P0459

EP 1 593 926 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO.

EP 04 44 5043

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

20-08-2004
Patent document Publication Patent family Publication
cited in search report date member(s) date
GB 2129105 10-05-1984  SE 444722 B 28-04-1986
DE 3338180 Al 05-07-1984
FI 833800 A 21-04-1984
FR 2535044 Al 27-04-1984
NO 833814 A ,B, 24-04-1984
SE 8205956 A 21-04-1984
US 5900575 04-05-1999  SE 506253 C2 24-11-1997
CA 2217528 Al 17-10-1996
DE 69622586 D1 29-08-2002
EP 0870165 A2 14-10-1998
SE 9501344 A 12-10-1996
WO 9632610 Al 17-10-1996
US 4902043 20-02-1990  US 4749214 A 07-06-1988
DE 3631812 Al 26-03-1987
JP 62088810 A 23-04-1987
US 2791961 14-05-1957 US 2874614 A 24-02-1959
DE 1012849 25-07-1957  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82




	bibliography
	description
	claims
	drawings
	search report

