
The invention relates to cartridged ammunition in accordance with the
generic term of Patent Claim 1. Cartridged ammunition for a grenade pistol
is known from Ger. Pat.Appl. 31 49 30.  The known ammunition has a
cartridge or case of metal, e.g. aluminium, with which the grenade body or
projectile is "flanged".  The primer charge and the propelling charge are
situated in a cup-shaped propelling-charge cartridge screwed into the base
of the case. After the ignition of the propelling charge outlet apertures
taking a radial course enable the gases of this latter to spread into the
interior of the case and the tail of the projectile to be subjected to the
pressure of the propelling gas. To economise in cost the casing of
cartridged training ammunition is preferably made of plastic, and since it
thus cannot be "flanged" to the projectile body, which is usually of metal,
it is connected thereto by means of an adhesive. Adhesive connections
nevertheless suffer from the drawback that despite careful co-ordination
and monitoring of all the production parameters, even within one and the
same production batch, the extraction force is found to vary, being also
dependent on the temperature and on the degree of ageing undergone.  Since
training ammunition, moreover, involves the consumption of a far smaller
quantity of propelling charge than does actual combat ammunition, the
emergence of the proellin- charge gases from the propelling-charge
cartridge or propelling-charge cup and their entry into the large-volume
internal chamber of the propelling-charge case results in their
particularly disadvantageous dependence on the temperature. The undesirable
result of these effects is that the initial velocity of the projectile (VO)
assumes widely varying values and that reproducible firings results are
hardly obtainable. It has also been observed with known types of projectile
that as a result Contd...    -2- of the propelling-charge gases emerging in
the radial direction and entering the internal chamber of the case the
tracer or delay composition provided in the tail section of the projectile
cannot be ignited with the required degree of certainty. substantially
incorporating the same features as the object of the generic term of Claim
1.   In the said system the projectile containing the payload and the
cartridge case are interconnected ay means of shear pins provided on the
periphery If this system were transferred to grenade cartridges it would
suffer from the particular drawback of insufficiently reproducible firing
resu lts owing to the pins not being sheared off at exactly the same time.
The purpose of the invention is to improve cartridged ammunition for a
grenade pistol in such a way that the aforementioned drawbacks are avoided
and that mainly by means of a constant initial velocity almost independent
of the temperature the firing results will be reproducible over a wide
range of temperatures and the tracer and/or delay composition will be
reliably ignited. Startin from cartridged ammunition of the type described
in C            detail at the beginning, the aforementioned object is
achieved by means of the features indicated in the characterising part of
Patent Claim 1. Advantageous embodiments and further developments of the
invention will emerge from the subsidiary claims. The invention will be
explained hereinafter in detail by reference to the drawing.  The diagrams
are as follows: 



Fig.l:   The ammunition in its idle condition. Fig.2:    The ammunition
shortly after the ignition of the propelling charge. Contd...    - 3-
Fig.3:   The ammunition  after the separation of the projectile from the
casing. Firs.4-7: Further developments of the invention. Fig.1 shows a
longitudinal section through cartridged ammunition for a grenade pistol,
e.g. of a calibre of 40mm.   The ammunition includes a case 10, e.g. of
plastic, in the opening of which is situated a projectile 11, which bears,
for example, a fog charge 11a as well as a tracer and/or delay composition
l1b situated in the tail section of the projectile 11.   A cup 12
positioned in the base of the base 10 accommodates a primer charge 13 and a
propelling charge 14 in a smaller volume than the internal chamber of the
case 1C.  The cup 12 containing the primer and propelling charges 13 and 14
consists of two concentric cases 12a, 12b.   The inner case 12b is
pot-shaped and slidable in and telescopically extensible from the outer
case 12a, the pot-shaped inner a firing case 12b also being provided, in
its base 12e, with/channel 12c directed towards the tracer and/or delay
composition in the tail section of the projectile 11. The outer case 12a is
provided at its free end, extending into the internal chamber lOa of the
case 10, with an outer threading 1CC immediately followed by a
circumferential preset breaking point 12d. The base of the projectile 11
has a case 17 provided with internal threading and designed so that it can
be screwed onto the outer case 12a of the cup 12. The construction
described above enables the ammunition to be mounted in a particularly
simple and economic manner.- After the cup 12 containing the primer charge
13 and the propelling charge 14 has been inserted in the base of the case
10 an O-ring 15 is first of all placed in the circumferential preset
breaking point 12d in the external jacket of the outer case 12a of the cup
12.   The projectile 11 is then screwed Contd...    by the case 17 onto the
outer threading 100 of the cup 14 until the case 10 and the projectile 11
are flush-mounted together. No adhesive is thus used to attach the plastic
case 10 to the projectile 11, so that all the drawbacks accompanying
adhesive connections and described at the beginning are avoided.   If a
metal case is used the flanging operation is dispensed with.   The 0-ring
15 inserted in the preset breaking point 12d reliably seals off the screw
connection against any moisture finding its way into the internal chamber
l0a of the case 1O, so that the cartridged ammunition remains operationally
reliable even after a very long period of storage. The way in which the
ammunition operates will be explained by reference to the further drawings
provided as Fig.2 and Fig.4.   After the propelling charge has been
detonated by means of the primer charge 13 a gas pressure builds up in the
propelling- charge chamber inside the cup 12, but the annular preset
breaking point 12d, subjected to tensile stress, will only give way to the
said pressyre after a preselectable and satisfactorily reproducible
pressure 



level has been reached. After the breaking of the preset point 12d the
propelling-charge pressure ensures the acceleration of the projectile 11
and begins to force the latter out of the propelling-charge case 10. The
volume then available for the propelling-charge gases, however, is only
slightly increased by comparison, as the pot-shaped inner case 12b slidable
in and telescopically extensible from the outer case 12a is pressed out of
the said outer case 12a telescopically as a result of its participation in
the movement of the projectile but nevertheless, by delimiting the volume
for the propelling-charge gases, prevents these latter from emerging and
entering the inner chamber 10a of the case 10.  Only after the projectile
11 has termina ed its free flight in the cartridge case, as shown in
Fig.34, and has already entered the grooves of the barrel, which is not
shown, and has practically reached its final speed, will the Contd...
inner case 12b, now completely separated from the outer case 12a, give
passage to the propelling-charge gases, which can then also enter the inner
chamber l0a of the case 10.   The small and very narrowly delimited volume
in which the said gases are at first able to spread thus offers the
advantage of a considerable reduction in the temperature dependence of the
propelling-charge gas pressure, and this in turn, despite varying ambient
temperatures, ensures a constant initial velocity for the projectile 11 and
thus reproducible firing results. The limitation of the propellant-charge
gas volume to an initially smaller volume is likewise already known per se
from Ge:Pat.Appl. 22 62 9b1. The latter system, however, involves a ductile
cup which delimits the propelling-charge chamber and which will inevitavly
bulge under the effect of the propelling-charge gases, thus performing work
of deformation. The base l2e of the pot-snaped inner case 12b of the cup 12
has a firing channel 12c aligned with the tracer and/or delay composition
llb provided in the tail unit of the projectile 11.   Immediately after the
ignition of the propelling charge 14, therefore, hot propelling-charge
gases are able to pass through this firing channel 12c, as a result of
which, in contradistinction to what occurs with conventional ammunition,
the said tracer and/or delay composition can be ignited in a completely
reliable manner. The tracer and/or delay composition l1b at the same time
serves for any necessary retarded detonation of a payload carried in the
projectile 11, in the present case, for example, a fog charge. For this
purpose the case 100 accommodating the tracer and/or delay composition llb
is pyrotechnically coupled to the said fog charge llb in such a manner that
Contd...    - 6 - when this charge l1b has almost burnt out the fog charge
l1  is likewise ignited.   In the projectile 1la a pressure then builds up
which, after an G-ring 16 such as that shown in Fig.3 has been blown off,
enables clouds of fog 19 to emerge through borings 18 preferably provided
at equal distances around a periphery.   This ensures that an effective fog
screen will already be produced in the final phase of 



the flight of the projectile and before the latter hits the ground. In
place of a fog charge the projectile 11 may naturally contain some other
payload, such as a flash, fulminant and/or smoke charge. Advantageous
furth-.r developments of the invention will b explained by reference to
Figs.4-7.   Fig..4 shows a longitudinal section through a training
cartridge, Fig.5 a side view of the cup 12 on a larger scale, Fig.6 a
section throuh the wall of the cup 12 in the zone of the recesses 5G, again
enlarged, and Fig.7 a side view of the cup 12 in a further example. The
advantageous further developments of the invention mainly di fer from the
example shown in Figs.1-3 in that the wall of the cup 12 is provided with
recesses 50 connecting the chamber of the propelling charge 14 with the
inner chamber la of the case 10. These recesses 5C are preferably spaced
apart at equal distances around a periphery, being positioned, in the
example shown in Figs.5 and 6, underneath the preset breaking point 1d. In
one example of the invention  four recesses 50 are provided 90 apart.  The
recesses 50 ensure that after the ignition of the propelling charge 14 the
internal chamber 10a of the case 10 likewise will be subjected to a gas
pressure, even if only a lower cne, from the outset.   In view of the
considerable difference in volume between the propelling-charge chamber
inside the cup 12 and the internal chamber 10a of the case 10 the pressure
prevailing in the said internal chamber l0a is lower and corresponds, for
example, to only 1/10 of the pressure in the cup 12. Since, however,
Contd...    -7- the projectile 11 delimits the internal chamber lOa of the
case 10 with a relatively larger surface, the projectile 11 is subjected
despite the comparatively low gas pressure in the said internal chamber
10a, to a greater force, which contributes to the separation of projectile
11 and case 10.   In this further development of the invention the preset
breaking point 12d is dimensioned to ensure that it could not be destroyed
by the mere propellant-charge pressure occurring inside the cup 12. The
preset breaking point 12d is so designed, for example, that it will only be
destroyed after beingsubjected to a load of 750 kp. By an internal pressure
of about 400 bar in the interior of the cup 12a and with a surface of about
1.25 cm2 in area, however, the force developed would only amount to about
500 kg.   The destruction of the preset breaking point 12d and the
acceleration of the projectile 11 could only be effected by the interaction
of the forces acting on the projectile 11 as a result of the pressure
inside the cup 12a and in the internal chamber lCa of the case 1C.   In the
internal chamber 1Ca of the case l0 a contribution is made thereto by a
pressure of about 50 bar, which exerts an additional force of 50 k on a
projectile base surface of about IC; cm2.   The sum of the aforementioned
force components is thus required if the breaking strength of the preset
breaking point 12d is to be overcome. As the internal chamber lCa has
already been preheated by the propelling-charge gases which have entered it
and subjected to a certain pressure level, a far greater degree of
precision is obtainable where the reproducibility of the initial velocity
of the projectile lla and its range of action are concerned. In one example
of the invention the external diameter of the case 10 was abcut 309mm and
the internal diameter of the cup 12 about 12-13mm. In the cup 12 four
recesses 50 of a maximum diameter of about 2mm were 



Contd...    0 provided at equal intervals of 90.  The weight of the
projectile was about 160g.  With a propelling charge 14 of about 0.35g in
weight a pressure of about 500g built up in the interior of the cup 12,
while about 1/10 of this pressure, i.e. 50 bar, was observed in the
internal chamber lOa of the case 1C.   In numerous firing tests a very even
ini ial velocity and a constant range with a very slight standard deviation
were obtained for the projectile 11, so that all demands could be met. The
dispersion in the range of action remained constantly below about 25cm per
100m, compared with about 45cm per 100m with conventional ammunition.  The
standard deviation of the initial velocity [err] was invariably below lm
[err].    This enabled the values required by the users to be maintained
without difficulty. To improve the storability of the cartridged ammunition
and render it still less sensitive to humidity it is advisable for the
recesses 50, as shown in  Fig.6, to be covered with a diaphragm 5Ca which
is not constructed to be pressure-proof but is destroyed immediately after
the ignition of the propelling charge 14.   This diaphragm 50a may consist,
for example, of a thin plastic foil or metal foil. In a further example of
the invention the recesses 5C are advantageously situated within the
annular preset breaking point 12d. This version offers the advantage of
making it possible to dispense with any such special covering for the
recesses 50 as that shown in Fig.6, the said recesses 30 being reliably
sealed off at the same time by the C-ring which, in order to seal off the
threaded connection, is inserted in the preset breaking point 12d, between
the-case 17 and the cup 12.    - 1 -               40577/wsp CLAIMS 1.
Cartridged ammunition for a grenade pistol with a case (10) consisting, for
example, of a plastics 5        material, a projectile (11) located in the
case opening with a tracer composition and/or delay action composition
(l1b) for a payload, and a primer and propelling charge (13,14) located in
a cup (12) on the floor of the case (10), the cup (12) containing the
primer and propelling 10       charge (13,14) comprising two concentric
cases (12a, 12b) the inside case (12a) being provided, in the base facing
towards the projectile, with a firing channel (12c) directed towards the
tracer and/or delay composition (12b), characterised by the fact that the
inner case (12a) is provided, at its end facing towards the projectile
(11), with an outer threading (100) immediately followed by a
circumferential preset breaking point (12d), the outer case (17) being
connected with the base of the projectile (11) and provided with an
internal 20       threading by which it can be screwed onto the inner case
(12a) of the cup (12). 2.   Ammunition in accordance with Claim 1,
characterised by the fact that an 0-ring (15) is provided in the 26
circumferential preset breaking point (12d). 



- 2 -              40577/wsp 3.   Ammunition in accordance with one of
Claims 1 or 2, characterised by the fact that the projectile (11)
containing a payload, particularly a fog-producing charge (11a), is
provided in its base part with a number of 5        borings (18) which are
preferably distributed uniformly over a periphery and which during the
storage of the ammunition (1) are sealed off by an O-ring (16) against the
inner chamber (10a) of the outer cartridge case (10). 10      4.
Ammunition in accordance with one of Claims 1 to 3, characterised by the
fact that the tracer and/or delay action composition (11b) is provided in a
case (110) of which the end faces are open on the one hand towards the
firing channel (12c) and on the other towards the payload (11a). 5.
Ammunition in accordance with one of Claims 1 to 4, characterised by the
fact that the wall of the inner case (12a) of the cup (12) is provided with
recesses (50) by 20       which the chamber of the propelling charge (14)
is connected with the inner chamber (10a). 6.   Ammunition in accordance
with one of Claims 1 to 5, characterised by the fact that the recesses (50)
are 25       evenly spaced over a periphery.    - 3 -
40577/wsp 7.   Ammunition in accordance with one of Claims 1 to 6,
characterised by the fact that the recesses (50) have a diameter of between
0.5 mm and 2.5 mm, preferably of 2 mm. 5 8.   Ammunition in accordance with
one of Claims 1 to 7, characterised by the fact that the recesses (50) are
covered by a diaphragm (50a). 10      9.   Ammunition in accordance with
one of Claims 5 to 7, characterised by the fact that the recesses (50) are
located inside the circumferential preset breaking point (12d). 5     10.
Ammunition in accordance with Claim 1, characterised by the fact that a
pot-shaped case (12b), slidably and telescopically mounted so that it can
be pushed out, is provided inside the inner casing (12a), while the firing
channel (12c) is located in the base of the pot-shaped 20       case (12b).
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