*159159* CARTRI DGE MUNI TI ON, PARTI CULARLY ONE CF
MEDI UM CALI BER SCOPE OF THE | NVENTI ON The i nventi on

relates to a cartridge nmunition,—particutarty to —one
of medi um cal i ber, and here parti cul actice
round, with a cart i~dge shell and almm@mw |MH m
|nserted intoit, ~and With the cartri
mechani cal | y attached to the prOJectlle'9ﬁPpropuIS|on
chanber is provided at the base of the cartridg
SARTRIPGEy M Nﬂ@goﬂrnﬁﬁﬂﬂlgqhﬁﬂﬂﬁnQNEtQEnMEQﬁUMrGALIBER
exanpl e, may be |gn|ted usi ng an |gn|ter cap. After
ignition, the propul sive gases fromthe propul sive
f base of the projectile so that,

SCOPE g??g%ﬁ$gﬁgQ§£T% t he nmechani cal bond between
cartridge shell and projectile, the projectile is
driven out of the cartridge shell. BACKGROUND OF THE

The inWENRITONSLaEtes tarar¢aper idget hopnitdodesprrrbdgularly to
the U.S. Patent No. 5,936,189. This cartridge

one offrddiwm ¢asl isexd, vahd hepedpartécublegpgnsooh prdctnce
cal i ber (about 40mr). Many such cartridges are

round, eggived dadtr pddpel shéhatahd hefdrbgetheleapndefited into it,
weapon. The propul sion chanmber in the cartridge shel

and wftsh Sifs Qiavftgz.eijdc]![é‘tgh@ll hh8BnRhessul e RaEBEEG RBOthe
whi ch the propulsive charge is placed and a

projeééyYJUq§%W6%&&EqG§ cﬂgﬂﬁefslgoﬁpgggagdm%Ehthgebggghof the

cartridge shell to receive a propulsive charge th?i% 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). Many 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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chanber via exhaust apertures. Cartridge shell and
projectile are mechanically connected via a centra
t hreaded 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 neans of an igniter cap, the propul sive charge
burns and propul sive gases are created at high
pressyresshamber hatat éxhanst anerhurpsoe| feritird dgas ehied lhamnid
chanbers, eventually driving the projectile out of
projedthiel € adte imgehshith] lyaédbenethedi ntiandedehteal phiretaded
between cartridge shell and projectile is broken. A
connec® 1B AhLaris i fgens@nhti a0 iatdagenibedaknpbhaty. S.
Patent No. 4,892,038. Furthernore, practice rounds of
this type are known in which only a | ow pressure
propul sion chanber is provided; such cartridges are
When themreruloive ForTeg tarigndfed prsqtoshpdrgyly in the
Amruni tion). Such cartridge nunitions are used in
high-pgraspirgiarhanbes bundeanst of banhignitatekppst shedpapgulsive
safely transported fromthe manufacturer to the user.
chargeStharnage andl prepmspoite agasgsnaral tyeapedf atnmbdghspmgssure
~larger cases, e.g., netal cases that hold a
that then act on the projectile base in both chambers,

eventually driving the projectile out of the cartridge shell,
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.



| arge quantity, of such cartridges. 2 In spite of the
consi derable 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
In spioaboktshepoobhandeusbye Rgentimy iof tigndtele material for
propul si ve charge that otherwi se woul d have ignited at
ignitér ¢QPPesaRdupLoptlBl3e0charge400cEtedf warthtime a storage or
propul sive charge ignites, as during regular firing,

transSOPHIRRELSREEE de¥ehBRSahd iR spoRRUlYic0 Ay (finple.
act on the base of the projectile eventually to

Howev% g} rflégelﬂﬁﬁﬁé”FQBE ggn%?CEE%%SQEEW@%@SﬂEHWHUfgﬁb which

and proj ecti using themto fly apart
8L03|vely Slgnlflcant dana e may result S|nRIy from
tempexyeuFRANTREY andeﬁﬁFSSdeﬁpopﬁl8F9§e8ﬁ5r5e§15
| arge nunber of cartridges. However, the cartridge
shell and projectile nay cause great danmage while
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quas proj ecf y receiver containers 1nvol ved
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propulsive charge that otﬁerwise would have ignited at a

température 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
exploded 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.



projectiles may endanger humans and cause nmj or
mechani cal 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 C is reached, as
illustrated, the igniter cap and thereby the
propul sive charge of the cartridges are ignited. The
cartridge shell and projectile were blown apart and
Durindg ht@swing, t suéA0caeteidgas arecpllaiceds e apheschare and
bui | dup in the propul sion chanber, so that the energy
heat I§|@ﬁé@@aﬂ@?nsﬁﬁﬁl1§dChoC&hbrh@@&%r&&@&héﬂIﬂhdfignlter cap
consi derable. OBJECT OF THE INVENTION It is the
. .. 0bje nyen t rese S t
ignitigh %fsééfg‘éégéré?. skeR¢' 228 cér?%. GeacHREr) oF amitharated:
ro ectile when there i i.ncrease in |ent
the iGRRbEF ath caBHoVBSEREY (0 PRORULENTE SARODO T Hhe
yrotechnic igniter charge. Another obJect of the .
cartridgentava ignisepreIbht CREASIAGS ishedddedd BF Pesfdnke were
damage to the environnent caused by a collection of
blown napyrsuahdchhreiwdgup, te. 00 metgrst @sage resultarspdrhe
contai ner, upon sharp increase in anbient tenperature
pressﬁﬂ@hbﬁﬁldﬁpsed biieaprbpud s iAmoichambel],ecto dfhathehe energy
invention is to weaken the effect of the
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.



mai n charge after ignition of the igniter charge so

that neither |arge pressure damage nor maj or

nmechani cal danmage results. 4 Yet another object of the

invention is to so configure the cartridge nunition

that the characteristics of the cartridge nunition

are not influenced by these preventive neasures.

DESCRI PTI ON OF THE | NVENTI ON According to the

invention, it is recomended that a cartridge
Yet amtier opbienti efi hjeofindeptapaciisl écane® gomdrigurggdhe

shell, possessing a propul sion chanber to provide
cartribgsanesitheh ehat theoohthecpeepsitdicen ofhameecaariad idge

penetrate the wall of the cartridge shell, to be
munit{dd | 86 WidH BnEDhbHcelr BgSUheski ghtvehtsivitl eefddures .

mat eri al whose nelting point is lower than the

m nimumignition tenperature of any pyrotechnic charge

in the munition, i.e., lower than the ignition
DESCRERSFHAV 11 BB INKENT KONt echnic i gniter charge and the

propul sive charge. Such a fusible material is

preferably a fusible nmetal. Such fusible netals
Accord{¥d UdS @hd OYsSvohtRbaMULR 28drbiBmmeheie@bY nalthel cartridge

" nmetals such as lead etc. may be included. If a
.cartri hecstyp : . dlL.S sLon e
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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



the cartridge shell that connect the propul sion
chanber to the outside nelts. If the tenperature
continues to increase and the 5 igniter cap and
t hereby the propul sive charge are ignited, then no
pressure may build up within the propul sion chanber
because the freed passages function as
pressure-relief apertures. The result is that
propul sive charge nerely burns, whereby the
ignitew opaid saRd HRSESPYhiibecPEgpyd siyy chesge Are tigmited, then
pressure-relief apertures. Cartridge shells and
no pr¢sopeetnagsbuiédt hpswathinsdper proguliscore sdiamftedebecause
so that neither pressure damage nor nechani cal danmage
the freydosassagdbi sunasieankisr peeshyre-tredti dfn agerdfurges. The
| arge quantity of such <cartridges was placed into a

resul €00yephionglobhiansper thheyemieeclly tead, W dasd dmx
was not danmaged even once. The passages bet ween t he

propuf%?f# iaggﬁcpﬁﬁgec§ggthﬁemg§t%%@%ﬂy'vﬁ$Qjﬁﬂ@¥éé§H%e -relief

e conflgured in many different ways:

soeee {4 LA st 57190 190 EFBRL UBATRS zafhussr%ta

ertures around the i er cap hat are fille
separqfRA 1 HETDI arat SLPGF. APo thogolelgtat pragTHE GARFYS nox
f our ertures are reconmended for t hi s enbodi nent .
mecha#@@ﬂhega@ﬁg?oﬂaYs°F6u5rovide apertures from the
propul si on chanber penetrating the sidewall of the
cartridge
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 ighiter 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



shel | . However- configured, the passages nust be so

shaped that during a normal shot of the projectile

out of the cartridge shell, the 6 fusible materi al

wi t hstands the high pressures within the propul sion

chanber. Resistance to pressure may be increased by

configuring the passages to be conical, decreasing

toward the outside, as stepped or threaded hol es,

etc. BRI EF DESCRI PTI ON OF THE FI GURES The inventi on
fusiblg |maper bxpl wibbdtandgr éheehigbt pivesgsingg within the

illustrations of enbodi nents, which show. Figure 1 a
propul oiwn t cidamiaér seResbathhreugb areastredgaymive tinmreased by

consisting of a projectile and a cartridge shell that
conf i JEDHPOE S E5a8sHEPULSI BB ebarban , Wdkl raarieRultowsa d the

charge whereby, according to the invention,

outsid¥ eSSUreedShe8f oAPERLEULASd BbEERY, O\élt@ed bet ween t he
proopul si on chanber and the outer ‘wall ~of the

cartridge shell that receive a fusible netal, and in

this case possess a conical progression; Figure 2 a
BRIEF JEefiRI RPN @ENTHEf FAGHBESri dge nmunition with
stepped pressure-relief apertures between the
propul sion chanber and the outer wall of the

The 1n&g&{d%ﬂ§wfgfL%% ?%gégkggaemﬁ gr%gk q %gngh”%glng

accor ntion

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.



t he housing of an igniter cap for the propulsive
charge is nade of a fusible netal. 7 DETAILED
DESCRI PTI ON OF PREFERRED EMBODI MENTS A cartridge
munition 1 shown in Figure 1 consists of a projectile
2 and a cartridge shell 3. The cartridge shell 3

i ncl udes a propul sion chanber 4 in which a propul sive
-charge 5 is positioned. The wall of the propul sion
chanmber 4 is provided with overflow openings 6 that

DETAILERGPEREEIRTION e SRIFERIANISIEOOPINTS oned  bel ow

the projectile base 8. The propul sion chanber 4 is
provided with a central threaded stud 9 that engages

A caritei_a?_ei RO8% t ibA QadHoNr hig B 8d 11 & desEstd ot a
addi fion, a tracer conposition 11 is connected wth

jebRe18r 9] gkl Le i P4t eNdspr i
proJetEr egded sIdug ggﬁ?&%g:]é;%tpregplul%; Zrnﬁéc]ha erl.&(%%eShell 3
artridge 1 0$5€338S 2 c% i.ber .of from 40

1) opul 2

: for
IHCluéxgnﬁlg, BA§ PR FRPERS om A (b e o ?%ﬁl%ﬁmﬁ@ﬁrge >
) w,th a twist, for which purpose the projectile
is po§}tigBeHs a guide- or twist-band (indicated only).
The propul sive charge 5 is ignited pyrotechnically by
means of an igniter cap 13 whereby the igniter cap 13
The wéﬁl lnr'aﬂgtae pRoble s iceni®anPert e RASE-Hfidde wdh rdwider 1ow
she :
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



Passages are provided between the propul sion chanber 4

and the |ower base of the cartridge shell 3, in this

case conical 8 channels 14 that decrease in size as

approach the base of the cartridge shell. The

channel s 14 possess a dianeter of 7mmfor a

40mm cal i ber projectile, for exanple, and narrow down

to about 6mm For exanple, two or three or four

channel s 14 are provided, symetrical to the centra
channglf 6 that Hefeeeseeiandied aReaPPyRpLdr thgpbaskat the

are positioned around the igniter cap. The passages 14
cartrjdge jghekl wi Tive achasngle hét pbs$6ssThi dibmsitereof 7mm for a

metal is, for exanple, a bismuth/tin alloy with 30 to
40mm—-4G051iHE s mrtdy dyt inke ghfoandxéfipt e, 78%dt narkywWaoght to about

Dependi ng on the blend, the nelting point of this
6mm. al l oy |ies between about 140 and 175 C. The alloy is

i npact-resi stant and not soluble in water. The

fusible netal 15 is cast into the channels 14 after

appropriate heating, or conical rivets are nade of the
For elinfie GHA AT (HATSArRE { R dFhoBRcoR 36r aRedpFAvaded,

the channels 14. The propul sion chanber is tight and
symmegrdsal ¢a ddisteantrahal the thf theeprojebyibeanasdoto the

the fusible netal 15 so that the cartridge 1 may be
igniteirr eckpf,r drhaet taule peeaploioned tdoeosadetayigfiifer 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



conventional cartridge. The conical shape of the
channels 9 prevents the fusible netal 15 from bei ng
forced fromthe channels 14 by the high pressure in
the propul sion chanber. As nentioned above, when the
anbi ent 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 Wen the tenperature of the igniter cap
preventy thenfeshblauestad bséres hedng dbageIyom the
ignites, also igniting the propul sive charge 5. The
- channgirpld Hyetigasksghcpeasedrewhian thiee ppopullissione ahlsanbge -
burns, may be diverted without consequence through
the free channels 14 so that no pressure nmay build

t he PrQ on_c r, and therefore t
rs meiPidiod o VRaruBes TheeBERRRE rrlSardt Sl die
shell 3 and prOJectlle 2 further remain nechanlcally
cartridgarectiseyi tot h€0 tar &38s°0 andthe sesvhht ofoanhjise, for
damage can occur, neither because of high pressure
examp oy tlesrausiee of usepheanavardhlt hé wiahtini dipe sheainnedrsd 14
the projectile. Figure 2 shows a | ongitudinal section

melts ! M Aih@ €@ém! i WRenSHRE! tedpardtarpobifi @heofigni®er cap 13
projectile 2; cartridge shell and projectile are

then cqﬁ?IrUCtig &P?ﬁéaﬁg ggob EBQHEe?%guPCtO %E?gnlte , also

anne S USI et a case,

ignitinéethe 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
projectile 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



channel s are stepped drillings into which the fusible
metal 15 is cast. Here also, the fusible netal nay
either be cast at the 10 tine 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 centra
. igniter cap 13 or in any other configuration around

time ‘Pgec‘?ﬁhrtléﬁe papuferitareacer ithge dinso ife the ethannels
the sane way as a conventional cartridge. In case of

and théreusibienmntaalpaokl pmovtiked fwirtdt itdweaagis.he sane as
descri bed by Figure 1. Figure 3 shows another version
of a cartridge whereby only the cartridge shell 3 and
a pprtion of .the projectile 2 are sha as in Figure

Also §oPORLL anBor8nt ok e bresBsl et rrieT B iy =
in the area, of the propul sion chanber as in the

Shownen%’é%iil?r‘éﬁf%logﬁgmﬁliehe i §ar g’gt% gider A 1 Sl
the igniter cap 13 is inserted into an igniter-cap

ignitew@rpgl 1407t At 2Ry obberhreaddgundtd arhaneasd dthe Hgniter
cartridge shell 3 in a charge opening 14. The

cap. igniter-cap housing 14' consists of the aforenentioned
fusible netal 15. If during a fire, for exanple, the
anbi ent tenperature increases

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



above the nelting point of the fusible netal 15, then
the igniter-cap housing 14' nelts and frees a
pressure-relief 11 channel corresponding to the charge
openi ng 14 between 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 propulsive charge 5 then it
bur ns .out mnt ut pressure bei l.o
channgﬁcraégsspgadwﬁa | ABE SRR SRATA TS ah " G2t fhe base
re not separated, Pressure danage and nmj or
of thﬁe@ﬁaﬂpéaroaaﬁﬁ@ebsnre ande it &psq Pk rfeh%r‘e?ﬁ%‘ﬁed‘I%x?hell

even if the pressure-relief channels 14 extend from

If thehighaterofaphéhgnopgindites demevere taf tincxrasindase
of the cartridge shell, it is routine for the

tempespearal i sherebycadghiigume tthes prairanelwe othwerge s, then it
e.g., routing themthrough the sidewall of the

merelgabhrhggeush@likthand phe spriapulbs iy diadieid td tindrease, so
al so possi ble, of course, to use other

that chgstttmggeoemellrr%er belo?,éatstu@cgfg dd¥ separated.
bismuth/tin"alloy nmentioned™as long as it is strong

u S r [
press £ Wipkfco8, hdiob’ RERUERTCEY Yol 3 provented.
tube weapon. Even though the preV|ous descri ption
concerned the preferred enbodinents of the invention,
In thétpmeVviobs tpparepveno itfhéhespeesalursi-rdiatef channels 14
alterations and nodifications to the enbodi nents
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.

12



are possible without deviating fromthe object of the
i nvention. 12 PATENT CLAIMS 1. Cartridge mnunition,
particularly of nmediumcaliber, with a cartridge
shell and a projectile inserted into the cartridge
shell and nechanically 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 Rérotechnlc igniter, and whose
propul sive gases exer PARENSy CLAINS: he base of the
projectile when they burn, by neans of which the
projectile is driven out of the cartridge shel

1. Cé%%%f@é@rhﬁﬁgtignth?hrtﬁ@%ﬁ%&@% L& %@dldﬂ“@ﬂﬂﬂﬁ%r with a
propul St on chanber that pefetrate the cartridge

cartrf@ sﬂgi% ﬂ?tga rg af&&ileiﬁgégQé%.& %dﬂﬁﬁe éﬁyﬂf{d e

ssure ose melting tenperature
wer than he i n|t|o %enp ratures of th
Shellp@?%t%%ﬂﬂ?%l?ﬁﬁﬁYeFo Pfgfegn °t e Efopﬁ% Ve B Eﬁﬁﬁfhnlc
(5) of the projectile. 2. Cartridge nunition_ as |% h
propuk§Lye qhakear 45t LPP2ERY] fint RaPTORULSAED FETbGT PE the
material is a fusible netal (15). 3. Cartridge
cartridge tslml hsthat oiai Aopitedabicmernse@ti @ FAC tarhnic
fusible material is an alloy of at |east bisnuth and
ignitdd n.add Waosei dgepullpiveogaassi ex€rdi m force on the base of
characterized in that the passages are channels (14)
the pidipdcexi€nghénothéfebhane bl mmkans of which the projectile
is driven out of the cartridge shell, characterized in that
passages 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 propulsive charge (5) of the projectile.

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

fusible solid material is a fusible metal (15).

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

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

4. Cartridge munition as in Claim 1, characterized in that the

passages are channels (14) that extend from the base of the

13



13 propul sion-chanber (4) to the outer base of the
cartridge shell (3). 5. Cartridge nunition as in
Claim4, characterized in that the channels (14) are
posi tioned around the igniter (13) of the propulsive
charge. 6. Cartridge nmunition as in Caim4,
characterized in that the channels (14) narrow as
they progress fromthe base of the propul sion chanber
4) to the exit. 7. Cartridge munition as in Cleg

proputsapncebrmbed i(A)t ket thige oudembase ofa)theasardrl
conically. 8. Cartridge nmunition as in Caim6,

(3). characterized in that the channels (14) are stepped
drillings. 9. Cartridge munition as in Caim1l,
characterized in that the pyrotechnic igniter (13)

5. c%ﬁa%yggg.%uﬁ?%?éﬂ?g%éip%éﬁ%i&yﬁ bl o RGN Alod 1) that

i nserte _ ase of t e cartridge shel
channé ]:2 ??g ) t Qgte S)éts?.r%qsénle%t %rtor&%do rt%misglnoincecrhappf)r 'o% 4the

propulsive charge.

6. Cartridge munition as in Claim 4, characterized in that
channels (14) narrow as they progress from the base of the

propulsion chamber (4) to the exit.

7. Cartridge munition as in Claim 6, characterized in that

channels (14) narrow conically.

8. Cartridge munition as in Claim 6, characterized in that

channels (14) are stepped drillings.

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

pyrotechnic igniter (13) includes a housing (14’) of fusible

ég shell

the

the

the

the

the

material (15) that is inserted into the base of the cartridge

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