CARTRI DGE MUNI TI ON, PARTI CULARLY ONE OF MEDI UM CALI BER

SCOPE OF THE | NVENTI ON The invention relates to a

cartridge nmunition, particularly to one of nedi um

caliber, and here particularly to a practice round,

with a cartridge shell and a projectile inserted into

it, and with the cartridge shell nmechanically attached

to the projectile. A propulsion chanber is provided at

the base of the <cartridge shell to receive a
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using an igniter cap. After ignition, the propul sive

gases fromthe propul sive charge act on the base of

the projectile so that, after rel ease of the mechanica
SCOPEB6HBq“ﬂétﬁggﬁN@5PNridge shel| and projectile, the

projectile is driven out of the cartridge shell

BACKGROUND OF THE | NVENTI ON Such a cartridge munition
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cartridge munition is used wt Ire apons o

di um cal i ber. (about 4 . _Many. such cartridges are
one qERSHLER] 25 RER o) P BETes AR IS A i o frractice
weapon. The propul sion_chanber in the cartridge shell _
round g v oﬁl\ﬁ%légrflﬁgs ghefilgpngl & K aHenberingrptofi tmto it,
the propul sive charge is placed and a | ow pressure
and wcitdirbigre tdmat t r $dgensbetldd mechlantilva 1Hiyghatpraassed eto the
chanber via exhaust apertures. Cartridge shell and

projectile. A propulsion chamber is provided at the base of the

cartridge shell to receive a propulsive charge that, for
example, may be ignited using an igniter cap. After ignition,
the propulsive gases from the propulsive charge act on the base
of the projectile so that, after release of the mechanical bond
between cartridge shell and projectile, the projectile is driven

out of the cartridge shell.
BACKGROUND OF THE INVENTION

Such a cartridge munition is described in the U.S. Patent No.
5,936,189. This cartridge munition is used with rapid-fire
weapons of medium caliber {about 40mm). Mény such cartridges are
received into a belt that is fed to the rapid-fire weapon. The
propulsion chamber in the cartridge shell is sub-divided into a
high-pressure chamber into which the propulsive charge is placed

and a low-pressure chamber that is connected with the high-
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projectile are mechanically connected via a centra
threaded connection that is fornmed as an

i nt ended- break point. Wen the propul sive charge is
ignited pyrotechnically in the high-pressure chanber
by means of an igniter cap, the propul sive charge
burns and propul sive gases are created at hi gh pressure
that then act on the projectile base in both chanbers,
eventual ly driving the projectile out of the cartridge

([ fter the | ed- oi : n
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cartridge nmunition is_described in the U S  Pa

ent No.
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are known in which only a | ow pressure propul sion
conneghapberthiag pgroicdankd saghar tatendddebragk kRodws -as
| ow-vel ocity cartridges (Low Velocity Antmunition).
Such cartridge nmunitions are used in large quantities,

and nmust _baoth be safely stored and safely tra orte
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transport are generally perforned using |arger cases, )
high—-grgssumet ghambsss hhareaws doh anaigbifetncaPy shespeppulsive
cartridges. 2
charge burns and propulsive gases are created at high pressure
that then act on the projectile base in both chambers,
eventually driving fhe projectile out of the cartridge schell,

after the intended-break point between cartridge shell and

projectile is broken.

A similar cartridge munition is described in the U.S. Patent No.

4,892,038.

Furthermore, practice rounds of this type are known in which
only a low-pressure propulsion chamber is provided; such
cartridges are known as low-velocity cartridges (Low Velocity

Ammunition).

Such cartridge munitions are used in large quantities, and must
both be safely sfored and safely transported from the
manufacturer to the user. Storage and transport are generally
performed using larger cases, e.g., metal cases that hold a

large quantity of such cartridges.




In spite of the considerable quantity of igniter
material for igniter caps and propul sive charge

| ocated within a storage or transport container,
storage and transport are generally sinple. However, a
fire in the storage or transport system during which
tenperatures reach and exceed 220 C presents a risk. At
such tenperatures, the pyrotechnic igniter charge of
the igniter cap conbusts spontaneously, igniting in
turn the propul sive charge that otherw se woul d have

In spiff 1ok Bee acopsiperabdre Wadhidan &F tignbec afeetal for

t he propul sive charge ignites, as during regul ar
ignitdn igaps emndghrppedsdive ddaglgspsidantederprlopulaivkorage or
chanber to act on the base of the projectile

transPEt UsdbhyalfetlPhiibeagle affel hatirsoornestdgate el pesimple.
cartridge shell and projectile, causing themto fly
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sinply Trom the quantity of explo propul sive
charges of a |arge nunber of cartridges. However, the

temperatyyercraneh| 2aBAdeBE6LEc 440 ‘FaPressdd syPedti sktamage
while flying apart. Cartridge shell and projectile here
act quasi as projectiles. Any receiver containers

i nval ved mﬁ#l be % stroyed, erehy the se :g%ed
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and cause nmj or nechani cal damage. . . )
igniter cap combusts spontaneously, 1gniting in turn the
propulsive charge that otherwise would have ignited at a
temperature from 320 °C to 400 °C. After the propulsive charge
ignites, as during regular firing, enough pressure develops in
the propulsion chamber to act on the base of the projectile
eventually to rupture the mechanical connection between

cartridge shell and projectile, causing them to fly apart

explosively.

Significant damage may result simply from the quantity of -
expioded propulsive charges of a large number of cartridges.
However, the cartridge shell and projectile may cause great
damage while flying apart. Cartridge shell and projectile here
act quasi as projectiles. Any receiver containers involved will
be destroyed, whereby the separated cartridge shells and

projectiles may endanger humans and cause major mechanical

damage.




3 During testing, such cartridges are placed into a
heater, and heat is gradually supplied to the heater.
After the igniter-cap ignition tenperature of about
220 Cis reached, as illustrated, the igniter cap and
t hereby the propul sive charge of the <cartridges are
ignited. The cartridge shell and projectile were blown
apart and thrown up to 100 neters as a result of the
pressure buildup in the propul sion chanber, so that the

. energy . rel eased when ny such cartrigdges catch fire
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object of the invention to present neasures intended.
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projectile when there is a sharp increase in anbient
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released when many such cartridges catch fire is considerable.
OBJECT OF THE INVENTION

It is the object of the invention to present measures intended
to prevent separation of the cartridge shell from the projectile
when there is a sharp increase in ambient temperature above the

ignition temperature of the pyrotechnic igniter charge.

Another object of the invention is to present measures intended
to prevent damage to the environment caused by a collection of
many such cartridges, e.g., in a storage or transport container,
upon sharp increase in ambient temperature such as caused by a

fire.

Another object of the invention is to weaken the effect of the

main charge after ignition of the igniter charge so that neither

large pressure damage nor major mechanical damage results.




4 Yet another object of the invention is to so
configure the cartridge nmunition that the
characteristics of the cartridge nunition are not

i nfl uenced by these preventive nmeasures. DESCRI PTI ON
OF THE | NVENTI ON According to the invention, it. is
recomended that a cartridge nunition consisting of a
projectile and a cartridge shell, possessing a
propul si on chanber to provi de passages that exit from

Yet a%%ﬂ?%i%@?l f‘a{mEe ?QQnQ@.%%t & d t},% V@Hfl‘?juﬂebethe

cartridge led wth a so

ressure-tj Ier mat.er,i
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of any pyrotechnic charge in the nunition, i.e., | ower
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igniter charge and the propul sive charge. Such a
fusible material is preferably a fusible netal. Such

fusj t ' 1 oys of bisnmuth and tin,
DESCR&#@?&%@‘@?H@éﬁ %@?gﬁg?gﬁch as lead etc. nmay be

included. If a cartridge of the type under discussion

is heated to the nelting tenperature of the fusible
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le material in the passages within the

cartrl a .t | sj .
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i ncrease an . . .
possessing a pré££f51on chamber to provide passages that exit

from the propulsion chamber and penetrate the wall of the
cartridge shell, to be filled with a solid, pressure-tight
fusible filler material whose melting point is lower than the
minimum ignition temperature of any pyrotechnic charge in the
munition, i.e., lower than the ignition temperature of the

pyrotechnic igniter charge and the propulsive charge.

Such a fusible material is preferably a fusible metal. Such
fusible metals include alloys of bismuth and tin, whereby other

metals such as lead etc. may be included.

If a cartridge of the type under discussion is heated to the

melting temperature of the fusible material or metal, for

example, 180 °C, then the fusible material in the passages within

the cartridge ‘shell that connect the propulsion chamber to the

outside melts. If the temperature continues to increase and the



5 igniter cap and thereby the propul sive charge are
ignited, then no pressure may build up within the
propul si on chanber because the freed passages function
as pressure-relief apertures. The result is that

propul sive charge nerely burns, whereby the propulsive
gases thus created may escape via the pressure-relief
apertures. Cartridge shells and projectiles are thus
not separated from each other, so that neither

ignitfrgfséé‘ﬁeagéwﬁﬂ@rgg& t@é‘%@ﬂl@iv@%%r@cf&ﬁited, then

his was confirmed by a test in which a Targe quantity

of such _cariri.dges_was .pl.ac i nto a conventional
no pYsfUee pERohbIge vy vl Yhe R EER e fer pecause
damaged even once. The passages between_ the propul sive
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configured in many different ways: e.g., the housing
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aper A 1 €8r PEEQbETBHETISE el Hrd TN AR IB o0
chanbe enetrating the sidewall of the cartridge
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shaped that during a
mechanical damage may occur.

the

This was confirmed by a test in which a large quantity of such
cartridges was placed into a conventional transport box made of

lead. The lead box was not damaged even once.

The passages between the propulsive charge and the outside of
the cartridge shell may be configured in many different ways:
e.g., the housing of the igniter cap may be made of such a
fusible material or metal; also, pressure-relief apertures
around the igniter cap that are filled with the fusible material
are a possibility. Either two or four apertures are recommended
for this embodiment. Another option is to provide apertures from
the propulsion chamber penetrating the sidewall of the cartridge

shell.

However configured, the passages must be so shaped that during a

normal shot of the projectile out of the cartridge shell, the




normal shot of the projectile out of the cartridge
shell, the 6 fusible material w thstands the high
pressures within the propul sion chanber. Resistance to
pressure nmay be increased by configuring the passages
to be conical, decreasing toward the outside, as

st epped or threaded holes, etc. BRI EF DESCRI PTI ON OF
THE FI GURES The invention will be explained in greater
detail using illustrations of enbodi nents, which show

fus iﬁ&%&téri‘ahowith%%%@'fs %4 I3y *Hfé’&éh@e&%ﬂﬂ;ﬂgethe

munition consisting of a projectile and a cartridge
hel | _that . incorporates a propul sion chanber with a

propRion «FhanbREr (RBRIASFRSD, UL RASHAHFS S hebs nbAfr FaRed bY

pressure-relief apertures are provided between the
configryningi e cRafrBagesnd ot ke SareiCadal |deqeahing ateyarEgethe

shell that receive a fusible netal, and in this case
outsipisssess ateppedabrptbgeessidmollesguret?. a second

enbodi nent of a cartridge nmunition with stepped

pressure-relief apertures between the propul sion

chanber__and the outer wall of the cartridge shell; and
BRIEFSDERGREPLLION; P SHBoSIFYRESaccording to the invention

whereby the housing of an igniter cap for the

propul sive charge is nade of a fusible netal.

The invention will be explained in greater detail using

illustrations of embodiments, which show:

Figure 1 a longitudinal section through a cartridge munition
consisting of a projectile and a cartridge shell that
incorporates a propulsion chamber with a propulsive charge
whereby, according to the invention, pressure-relief apertures
are provided between the propulsion chamber and the outer wall
of the cartridge shell that receive a fusible metal, and in this

( case possess a conical progression;

Figure 2 a second embodiment of a cartridge munition with
stepped pressure-relief apertures between the propulsion chamber

and the outer wall of the cartridge shell; and

Figure 3 a third embodiment according to the invention whereby

the housing of an igniter cap for the propulsive charge is made

of a fusible metal.




7 DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS A
cartridge nmunition 1 shown in Figure 1 consists of a
projectile 2 and a cartridge shell 3. The cartridge
shell 3 includes a propul sion chanber 4 in which a
propul sive charge 5 is positioned. The wall of the
propul sion chanber 4 is provided with overfl ow
openings 6 that feed into a | ow pressure chanber 7
positioned below the projectile base 8. The propul sion

DETA TR DBESERI BTRORY e BREMERFELS SiMEED TMENRaded stud 9
that engages in an inner thread in the projectile
base. In addition, a tracer conposition 11 is
connected with the projectile base 8 that extends

A cantwiigh muhétibdneddetiostnudm Higured He quropisss omf a
chanber. The cartridge 1 possesses a caliber of from

projetiiie f Dragdaaptartradde $hHdlrled f rom adrbei PSe11 3
(not shown) with a twist, for mhich pur pose t

incluidd egtérwpm?mﬁseﬁaabw de- of Mhst 3 Pebuld W clefge 5
only) he propul sive charge B i's

is f%rgtech ically by means of an |gn|ter cap 13 whereby

P |dﬁ| er cap 13 is nmounted in the center of the
base of the cartridge shell 3. Passages are provided
bet ween the propul sion chanber 4 and the | ower base of

The W8 ¥ t{hdgers§Pelsidn thahBles 22§ %@3#¥Hed with overflow
openings 6 that feed into a low-pressure chamber 7 positioned
below the projectile base 8. The propulsion chamber 4 is
provided with a central threaded stud 9 that engages in an inner
thread in the projectile base. In addition, a tracer composition
11 is connected with the projectile base 8 that extends through

the threaded stud 9 into the propulsion chamber.

The cartridge 1 possesses a caliber of from 40mm, for example,
and is fired from a tube weapon (not shown) with a twist, for
which purpose the projectile possesses a guide- or twist-band

(indicated only).

The propulsive charge 5 is ignited pyrotechnically by means of
an igniter cap 13 whereby the igniter cap 13 is mounted in the

center of the base of the cartridge shell 3.

Passages are provided between the propulsion chamber 4 and the

lower base of the cartridge shell 3, in this case conical




8 channel s 14 that decrease in size as approach the
base of the cartridge shell. The channels 14 possess a
di aneter of 7mmfor a 40nmcaliber projectile, for
exanpl e, and narrow down to about 6mm For exanple,
two or three or four channels 14 are provided,
symmetrical to the central line of the projectile and
tothe Cigniter cap, that are positioned around the

i gniter cap. The passages 14 are filled with a fusible

Hal T s,. for exanpl
S T (T e FeSTeRtR 30 Po2303° BERRGAT by e ritie A the
6Q to 70%tin b ght. Depending on the blend, the
cartiddoinE Aeh i Bhe  RhenaR ey i e heRteen saRt SHIGE dhen for a
175 C. The aIon IS inpact-resistant and not soluble in
40mmygpdibeth@raiedt bleet fbr16xappdeast andt aarireow ldannelto about
14 after | appropriate heating, or conical rivets are
6mm.made of the fusible netal that are then driven or
screwed into the channels 14. The propul si on chanber
is tight and pressure-resistant toward the exterior by
nmeans of the fusible nmetal 15 so that the cartridge 1
For ggpmpdefi ftat felnthireqber weapsnchannkéss ke awey paovaded,
conventional cartridge. The conical shape of the
symmehanpallst® the central line of the projectile and to the

igniter cap, that are positioned around the igniter cap.

The passages 14 are filled with a fusible metal 15. This fusible
metal is, for example, a bismuth/tin alloy with 30 to. 40%
bismuth by weight and 60 to 70% tin by weight. Depending on the
blend, the melting point of this alloy lies between about 140
and 175 °C. The alloy is impact-resistant and not soluble in

water.

The fusible metal 15 is cast into the channels 14 after
appropriate heating, or conical rivets are made of the fusible

metal that are then driven or screwed into the channels 14.

The propulsion chamber is tight and pressure-resistant toward
the exterior by means of the fusible metal 15 so that the
cartridge 1 may be fired from a tube weapon in the same way as a

conventional cartridge. The conical shape of the channels




prevents the fusible netal 15 from being forced from
the channels 14 by the high pressure in the propul sion
chanmber. As nentioned above, when the ambient
tenperature near the cartridges rises to 140 to 175 C
as the result of a fire, for exanple, then the fusible
material 15 within the channels 14 nelts, freeing
them When the tenperature of the igniter cap 13 then
continues to rise to above about 220 C, it ignites,

prevel i tﬂ@”f&éfﬂlé\'?ﬁe%?pqlssk‘f% ChA 98 Eforﬂ?e%%x%ﬁ“%
gases, n

lye
creat ed en the propul sive *charge burns, nﬁ%
be diverted wthou consequence .through the fre
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t he propul sion chanber, and therefore the propulsive
charge 5 is also not triggered. Cartridge shell 3 and
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the threads 9 and 10 so that no maj or danage can

occur, neither because_of high pressure nor hecause of
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Figure 2 shows a | ongitudinal section through a

exampdar,t rildge thel fus 8Bbhadmatpeoritilon Sofwittha npridjeecthdren?ls 14
cartridge shell and projectile are constructed the

meltsSafraSind) tham! ewdeHPthe tBRpethannel 14 h tifyditer cap 13
fusible netal 15. In this case, the channels are
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ignitiggrxie propulsive charge 5. The propulsive gases, created
when the propulsive charge burns, may be diverted without
consequence through the free channels 14, so that no pressure
may build up within the propulsion chamber, and therefore the
propulsive charge 5 is also not triggered. Cartridge shell 3 and
projectile 2 further remain mechanically connected via the
threads 9 and 10 so that no major damage can occur, neither

because of high pressure nor because of separation of the

cartridge shell and the projectile.

Figure 2 shows a longitudinal section through a cartridge shell
3 and a portion of the projectile 2; cartridge shell and
projéctile are constructed the same as in Figure 1 up to the
channels 14 with the fusible metal 15. In this case, the
channels are stepped drillings into which the fusible metal 15

is cast. Here also, the fusible metal may either be cast at the

10




10 tinme of cartridge manufacture or threaded in, if the
channels and the fusible netal are provided with
threads. Also in this enbodi nent, the pressure-relief
channels 14, as shown, are positioned either on both
sides of the central igniter cap 13 or in any other
configuration around the igniter cap. This cartridge
may al so be fired in the sane way as a conventiona
cartridge. In case of fire or simlar problem the
. T HRCLI Is he SAIE SCri igure.}. .FLQg
tlmengmgégggfﬁg% 3Er3|on o]gg‘%érf&?%%%eéhg#ébﬁ%oﬁﬁﬁ #E%n%els
rteid shel | and a portjon of the projectile 2 are
and ﬁﬁsmﬁ?sggéeiW%ﬁ%;u%¥%ap-ﬂﬁs tw+aaetéﬁéﬁﬁ83 i s
constructed the sane way in the area of the propul sion
chanber as in the enbodinents shown in Figures 1 and
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igniter-cap housing 14" that may be threaded Lo tNé

base of the cartrjd shell .3 in a, char openi ng. 14
showsfy (Sr S PPRLt dRBerb I An RAFR| S1deg Sf nehe central

af orenenti oned fusible netal 15. If during a fire, for
igniteunpre, 18heraddi eémy odfser anfeidurabisesarabndethheigniter

melting point of the fusible netal 15, then the
cap.igniter-cap housing 14' nelts and frees a

pressure-relief

This cartridge may also be fired in the same way as a
conventional cartridge. In case of fire or similar problem, the

function is the same as described by Figure 1.

Figure 3 shows another version of a cartridge whereby only the
cartridge shell 3 and a portion of the projectile 2 are shown,
as in Figure 2. The cartridge shell 3 is constructed the same
way in the area of the propulsion chamber as in the embodiments

shown in Figures 1 and 2.

In this case, the igniter cap 13 is inserted into an igniter-cap
housing 14’ that may be threaded into the base of the cartridge
shell 3 in a charge opening 14. The igniter-cap housing 14’

consists of the aforementioned fusible metal 15.

If during a fire, for example, the ambient temperature increases
above the melting point of the fusible metal 15, then the

igniter-cap housing 14’ melts and frees a pressure-relief

11




11 channel corresponding to the charge opening 14

bet ween the base of the propul sion chanber and the
base of the cartridge shell. If the igniter cap then
ignites because of increasing tenperature, thereby
igniting the propul sive charge 5, then it nerely burns
out without pressure being allowed to increase, so
that.the cartridge shell and projectile are not
separated. Pressure danage and nmj or nechani cal danmage

chanss P poevespetddiagl not Rheprohd s dpeiingVvedn bétwdeén the base
pressure-relief channels 14 extend fromthe base of

of tBHPEORYLSHANCHBABRY iy i BUEL HASEne Oéai{‘fid?g shell.

cartridge shell, 1t is routine for the speciali st
onfiqure these, channel s otherwise, e.g.., routing them
LE 0 AIBREST 18, GORE 950 Y9 HETTHI el sHAFTS 3R Phe
propul sion chapber. 1t is also possible, of course, to
temp grat yEder thohehEl LoRdtdichttharR Rl Siveseeardef 5S¢ hehen it
bi smuth/tin alloy nentioned as long as it is strong

mere Bhdugins costawitheupr psewrseree lbesing lahhebesd tonphetrebhyge, so
so that a normal shot is possible froma tube weapon.
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preferred enbodinents of the invention, it wl e

appar i ali st _t.hat t ti
Pres modi ff%?é%néngomgﬁgge%ggﬂa%n s1 %aarngg os%%lp?n%v?ﬂgﬁ :
deviating fromthe object of the invention.

In the previous text, even if the pressure-relief channels 14
extend from the base of the propulsion chamber to the outer base
of the cartridge shell, it is routine for the specialist to
configure these channels otherwise, e.g., routing them through

the sidewall of the cartridge shell and the propulsion chamber.

It is also possible, of course, to use other low-melting-point
materials instead of the bismuth/tin alloy mentioned as long as
it is strong enough to seal the pressure-relief channels

completely so that a normal shot is possible from a tube weapon.

Even though the previous description concerned the preferred
embodiments of the invention, it will be apparent to the
specialist that alterations and modifications to the embodiments

are possible without deviating from the object of the invention.
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12 Cains 1. Cartridge nmunition, particularly of
medium _caliber, with a cartridge shell and a
projectile inserted into the cartridge shell and
mechani cally connected to it whereby a pyrotechnic
propul sive charge is located in a propul sion chanber of
-the cartridge shell that is ignited by neans of a
pyrotechnic igniter, and whose propul sive gases exert
a force on the base of the projectile when they burn,
by nmeans of which the projectile is driven out of the
cartridge shell, characterized in that channels (14)
Clagxd t fromthe propul sion chanber (4) that penetrate
the cartridge shell (3) and that are filled wth a
fusible solid, pressure-tight material (15) whose

mel A | { e is igni.tion . .
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. _sStepped dril.lings. _
1gn1té¥% anJ whosé’propu131ve gases exert a force on the base

of the projectile when they burn, by means of which the
projectile is driven out of the cartridge shell, characterized
in that channels (14) exit from the propulsion chamber (4)
that penetrate the cartridge shell (3) and that are filled
with a fusible solid, pressure-tight material (15) whose
melting temperature is lower than the ignition temperatures of
the pyrotechnic igniter (13) and the propulsion charge (5) of
the projectile and that the channels (14) narrow as they
progress from the base of the propulsion chamber (4) to the

exit.

2. Cartridge munition as in Claim 1, characterized in that

the channels narrow conically.

3. Cartridge munition as in Claim 1, characterized in that

the channels are stepped drillings.

4. Cartridge munition as in Claim 1, characterized in that
the channels (14) extend from the base of the propulsion

chamber (4) to the outer base of the cartridge shell (3).
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4. Cartridge nmunition as in Caim1l, characterized in
that the channels (14) extend fromthe base of the
propul sion chanber (4) to the outer base of the
cartridge shell (3). 13 5. Cartridge nmunition as in
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fusi 15). 7. Cartridge nunition as in Claim
1, characterized in that the fusible material is an-
all oy of at least bisnmuth and tin. 8. Cartridge
munition as in Aaim1, characterized in that the
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7. Cartridge munition as in Claim 1, characterized in that

the fusible material is an alloy of at least bismuth and tin.

8. Cartridge munition as in Claim 1, characterized in that
the pyrotechnic igniter (13) includes a housing (14') of
fusible material that is inserted into the base of the

cartridge shell (3) and that extends into the propulsion
chamber.
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