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MUNI ¥73R/ 26@ARTR 3d ARLYq-@hlEs oGk, MEDI UM CALI BER =~ SCOPE OF "THE TNVENTI ON The
invention relates to a cartridge nunition, “par CFG& |y to one of megli Umgs/5c
cali ber, and here particularly to a practice round, with a cartridge shel

and a projectile inserted into it, and with the cartridge shel

mechani cally attached to the projectile. A propulsion chanber is provided

at the base of the cartridge shell to receive a propul sive charge that, for
exanple, may be ignited using an igniter cap. After ignition, the

propul sive gases fromthe propdlsiwve,charge act on the base of the
projectile so that, after rel exse of ' the mechanical bond between cartridge
shell and projectile, the projectile is driven out of the cartridge shell.
BACKGROUND CF [ ch o ' Ltion is described in the
LT-S. Patent %ég#iééggggﬁg q§é§F§§§xfﬁhbg§g§55ﬂ£¢#ééLM§9£gEd§ﬁk£E§Eapid-fire
weapons of medi um cali ber (about 40m). Many such cartridges are received
into a belt that is fed to the rapid-fire weapon. The propul sion chanber in
t he carscodgeophetik rRvENDIdVi ded into a high-pressure chanber into which
t he propul sive charge is placed and a | ow pressure chanber that-is
connected with the high 07/10/2006 11: 34 +49-g9- 69050899

The invention relates to a cartridge munition, particulsrly to

one of medium caliber, and here particularly to a practice
round, with a cartridge shell and a projectile inserted inteo it,
and with the cartridge shell mechanically attached to the
projectile. A propulsion chamber is provided at the base of the
cartridge shell to receive a propulsive charge that, for
example, may.be ignited uéing an ignitexr cap. After ignition,
the propulsive gases from the propulsivé 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 THEE 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 law~pressure'chamber that is connected with the high-



PA L$WFZYBULKA S. 23/-36=pressuke.chanper via exhaust apertures. Cartridge
shel #7/apthespr oj et i | e4ape. ically connected via a central threaded
connection that is fornedEggﬁgﬁgintended-H?b%kqaﬁW%é Wien the propulsive gz
charge i's 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 pressure that then act on the projectile base in both
chanbers, eventually driving the projectile out of the cartridge shell
after the intended-break point between cartridge shell and projectile is

br oken. presmutarchanbei dgtanerhsish apedeaeeksbedait tildgel.sheRataff No.
4,892,038. Furthernore, practice rounds of this type are known in which
only a | gyopeessys eape ORMEBARICEDBPDEEnhE«PEAVHEE0n SWPRraA8HALGRS ar e
known as | owvelocity cartridges (Low Velocity Annunltloﬁ) Such cartridge
muni t ongoAhciipsl tRalalgeeoiRln Ak oin FPLAlRL-pRALR PR ssalely stored and
safely transporte romthe manufacturer to the user. Storage and transport
are generally perforned using |arger cases, e.g., netal -cases that hold a

| arge quantity of such cartridges 2 07/10/2006 11: 34 +49-89-89050899 PA U.
C2YBUCKAWBen 28h86propulsive charge is ignited pyrotechmically in the

high~pressure chamber by means of an igniter cap, the propulsive
charge burns and propulsi%e gases are created at high pressure
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

prodjectile 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

Ampunition) -

Such cartridge munitions are used in large guantities, énd must
both be safely stored and safely transported from the
manufacturer tc the user. Storage and transport are generally
performed using larger cases, €.g-.. metal cases that hold a

large quantity of such cartridges.



jr, spite of the considerable«guantdity.of igniter material for igniter caps
and 93¢ bygaeas ve:ehar g.e;ngy:ggﬁgeyg thin a st gr age or transpo‘t‘cont ai ner,
storage and transport are generally sinpl W, a fire in the Storagggg
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 propulsive charge

t hat otherwi se would have ignited at a tenperature from320 Cto 400 C
After the propul sive charge ignites, as during regular firing, enough

pressur afegalteps i Rhet RonidR=31eN Shaibary tF atdnPet NRaba5 6,91 £l e
projectile eventually to rupture the nechanlcal connecti on between

cart i dagrahhl g Ridl gebuds CAUSIIG JAMdAdd % A0 & ¥Phoghely.

Slgnlflcant damage may result sinply fromthe quantity of explo

I h d
Chel | ardoeRREd Hoblealred DS BRAE Mg KA 9r g NGiEEa 1Y elfblpuge
shel | and ro ectile here uasi 0 ectlles An recei ver containers
i nvol ved W b8 daLer oPed] W&P&Wet ép §éj UF AHITeRRIEHRY | ehinh

projectiles my endanger humans and cause mgj or nechani cal danmage. 3
07/ 10/ 26@awer=34re40 r8e<800503 e cRAII22Q7Y8URKASents a risk.

At such temperatures, the pyrotechnic igniter charge éf the
igniter cap combusts spontaneously, igniting in turn the
propulsive charge that otherwise would have ignited at a
température from 320 °C to 400 °C. After the propulsive charge
ignites, as duripg regular firing, enough pressure develops in
the propulsion chamber to act on the base of thé projectile
eventually Lo rupture the mechanical connacfion betweaen
cartridge shell and projectile, causing them to fly apart

explosively.

Significant aamage 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 guasi as projectiles. Any receliver containers involved will
be destroyed, whereby the separated cartridge shells and

projectiles may endanger humans and cause wajor mechanical

damage .



S. 25/38 During testing=-such.cartridages are placed into a heater, and heat
i s gtddoseby suppl i eddg_ggléggsg%ggt er- After the T gnrter=—cap—ignition
tenperature of about 220 I's reached, as 4 Vusermatied, the igniter cap and
t hereby the propul sive charge of the cartridges are ignited. The cartTi dg@S/:"E’
shell and projectile were blown apart and throwm up to 100 neters as a
result of the 'pressure buildup in the propul sion chanber, so that the
energy released when many such cartridges catch fire is considerable,
OBJECT OF THE INVENTION It is the object of the invention to present
measur ePUTRENdets ting pravantcaepaidd Ol g k-&4r 1aL4os §agkL,from.t he
projectile when there is a sharp increase in anbient tenperatuié aBgve t he
i gni ti orhdzamper a1+ R I 4G, 4 U c ot her .obj ect of
Yualaailf Bl thd HdRLy CNREOS, fﬁaaﬁﬁaé%

the invention is to present neasures inten to preven F6ChRe

envi r onnept; +1Gays | | ecti_on qf ny, such cartrjdges, e.g., in a
storagenﬁgﬁtﬁgg]sg%@ég%ﬁ%%eng , a%lfp'qucn zﬁr ifc &9y amikhiusonpeed;s ure
such as ,caused by a fire. Another object of the invention is to weaken the
ef fect oS HEPHIETN CARarge dPeaehyyihe ercshlisiers grhdpge chfir greso t hat -
neither |arge pressure damage nor maj or nechani cal damage results. A

07/ 10/ 2668 1119845+ 2409399405059 ThRACrtEAv@d $he 1l and projectile were

blown apart and thrown up to 100 meters as a result of the
pressure buildup in the propulsion chamber, so that the energy

released when many such cartridgeé catch fire is congsiderable.
CBJECT OF THE INVENTION

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

ignition temperature of the pyrotechnic igniter charge.

Ancther 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 sStorage 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
mzin charge after ignition of the igniter charge so that neither

large pressure damage nor major mechanical damage results.



S. 26/36 Yet another ‘obfeet—of..the. invention is to so configure the

cart ré7dge’ 20emi 1i:0n thagg_ggl%g%?g%ct eristics of tH&tartridge—aunition are
not infl.uenced by these preventive measure$? U.DESGRIETI ON OR THE LNVEQTICN
According to the invention, it is recomended that a cartridge nunition 2

6/36

consisting of a projectile and a cartridge shell, possessing a propul sion
chanber to provide passages that exit fromthe propul sion chanber and
penetrate the wall of the <cartridge shell, to be filled witha solid,

pressure-tight fusible filler material whose nelting point is |ower than

the mni |.gnidion.te r e of any, pyrotfechnic charge in th

muni ti on,%@e%@%%%%%éﬂetﬁﬁ%eniJtl}‘genry JLe'"'%/ﬁ:)e'lr"f’it ut es%fc?ﬂglgﬁ§FOF§8hni c
igniter charge and the propulsive charge. such a fusible material is

pr ef er abl P %I“@‘%‘P’ﬁ : q'él?cfh the, MR TR S 197 At AR 6956 dERs Ut h
and tin, whereby other netals such as |lead etc. may be included. if a
cartri dgegiiiIRn 3% nifddmdivanaed &y ithernmepTentee neasingstenperature
of the fusible material or netal, for exanple, 180 C, then the fusible
material in the passages within the cartridge shell that connect the

propul si Wa | lts. If the tenperature continues to
increasqu% the ﬁ%??igﬁg%ggﬁ?%ﬂgﬁﬁﬁ49-69-69050999 PA U CZVSULKA

According to the invention, it is recommended that a cartridge
munition canéisting of a projectile and a cartridge shell,
possessing a propulsion 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 igs 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



S. 27/36 igniter cap-and=thereby the propul sive charge are ignited, then no
pressaraanzps by | £ Up+)4\t_i.,t9@l§§ &%e propul si on ¢hnamser~pecause--the freed
passages. function as pressurg- afi ef apert urfed. citmixgesult is that :
propul sive charge nerely burns, whereby the propul sive gases thus credted27/36
may escape via the pressure-relief apertures. Cartridge shells and
projectiles are thus not separated fromeach other, so that neither
pressure damage nor nechani cal danage may occur This was confirnmed by a
test in which a large quantity of such cartridges was placed into a
conventiopal .transport box made of |ead. The | ead box was not damaged even
once. ThePREEAHeS D AR PRTRP it RERUEREY §echntgehareutigndded), thesa
cartridge shell may be configured in nany different ways: e.g., the housing
of the i ght tRFeIIPalRDE Wkt W wilkdhinm thespbiepuhaieni ahanberebakaugkso,
pressure-relief apertures around the igniter cap that are filled with the
fusi bl e neherizded passagpossindiion & thhwessdubeofe] DUF aperturkes.amrge
reconmended for this enbodiment. Another option is to provide apertures
from thergsopul 54 ofhoh PgiuRenal reid g tdier S1 ¢ evat-hs Of whbgepgr thikdge
shel | . However configured, the passages nust be so shaped that during a
normal s |aCty | e 7/ 1042006
normal _80%19%%%9%@@50 s Wleftfed MeaFaldddgios, shetl, bﬂsséuge_%g_ue%

apertures. Cartridge shells and projectiles ére thus not

separated from each other, sc that neither pressure damage nor

mechanical damage may occur.

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



PA #iﬁCZYBULKA'57'28+36:r¢~-;, aaterial W thstands the high pressures

Wi t A7Ale12e89r opaksi omchagh, esi stance to pressure nay be increased by
configuring the passages ta%%ggconical, dé@ﬂéaQ?ﬁ%L@bmard the outsidg, asg/s
stepped or threaded holes, etc. BRI EF DESCRI PTI ON OF THE FI GURES The
invention wll be explained in greater detail using illustrations of

enbodi ments, which show Figure 1 a |ongitudinal section through a cartridge
munition consisting of a projectile and a cartridge shell that -

i ncorporates a propul sion chanber with a propul sive charge whereby,

accor di nfpdibIdand et 1 on thessdy eeli€l hefh apeebbness ai@haAnOWHEed bet ween
t he propul sion chanber and the outer wall of the cartridge shell that

recei ve grdpiel Pleh riaibe ANRédt dtisce COSHPOSSRES AaGOBECah HEARLES $iON;
Figure 2 a second enbodi nent of a cartridge nunition wWth stepped

0 “the carridbe ot T J AL G ERE BBl B

i nvention whereby. the housin f_an.igniter cap _for the propul sive charge
5 made SHFS9 LSBT SRRSO PHRIS0R 195 527 550- 84 59050894 PA U
CZYBULKA S 29/ 36

BRIEF DESCRIPTION OF THE FIGURES

The invention will be explained in greater detail using

illustrations of embodiments, which show:

Figure 1 a longitudinal sec¢tion 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 cbhamber

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.



DETAI LED DESCRI PTI ON OF PRERERRED ENVBODI MENTS A cartridge nunition 1 shown
in Figune/Zhaconsists Qfq. 9—8%?3 scti | e 2 and a ¢arvridye~shet+—3.- The
cartridge shell 3 includes a ﬁ %pulsion cf@nberczvsuim whi ch a propul siye
charge 5 is positioned. The wall of the propul sion chanber 4 is provited 29/
with overflow openings 6 that feed into a | ow pressure chanber 7 positioned
bel ow the projectile base B. The propul sion chanber 4 is provided with a
central threaded 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 t hatrerimndseddiomaion (0P HEsadesh SiwuoSpiriist he propul si on
chanber. The cartridge 1 possesses a caliber o rom 40nm for exanple, and
is fired froma tube weapon (not shown) with a twist, for which purpose the
projectile possesses a guide- or twi st-band (indicated only), The
propul si Ve @Megeda® jmunignianed mhrareckmiBadbye by aepagsbs odnai gniter cap
13 whereby the igniter cap 13 is nounted in the center of the base of the
cartri dgepsiipidt Gie Passabes @etpidys datk bet ZWeerhé heapt opdbsei epeghagber 4
and the |ower base of the.cartridge shell 3, in this case conical 8

07/10/ 2004 diki®4s +4 BB Whdihdd LAPWKAP. a propulsive charge 5

is positioned.

The wall of the propulsion chamber 4 is provided with ovarflow
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



30{36 channels 14 that_decrease, in Size as approach the base of the

cart pi/dgezesbelih;34The 14 possess a di-ameter—ef—ipm-for a

40mm cal i ber prOJectrQQ%gq%ba%QQWple and favr owveudgyn to about  6nm_ For
exanpl e, two or three or four channels 14 are provided, symetrical %o tR8&/2
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 netal 15.
Thie fusible metal is, for exanple, a bisnmuth/tin alloy with 30 to 40%

bi smuth by weight and 60 to 70% tin by weight. Depending on the blend, the
mal ting 0|nt of %ﬁls aII | i es between about 140 and 175 C. The aIon IS
i npact - r ?@R%ﬁﬂ dt bt ﬁﬁﬁiﬁl%P Ted 2 ras THEPFO3¢h| Ehaebakel 5 $heast
into the channels 14 after appropriate heating, or conical rivets are nade
of the fERYHIEIIeeigli haibardhamaniairi 4 aratessrav@ilanatert hé Ghangels ald.
The propul sion chanmber is tight and pressure--resistant toward the exterior
by nmeanst@frntdvel fher Mot lab o tdxangle, aadtnadgewldoauy ke bead from
a tube weapon in the sane way as a conventional cartridge- The coni cal
shape ofgdghe channels 9 07/10/2006 11:34 +49-89-89850899 PA U. CZYBULKA 5
31/ 36

For example, two or three or four channels 14 are provided,
symmetrical to the central line of the projectile and to the

igniter cap, that are positioned arcund 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 propulgion 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 copical shape of the channels



prevents the fusible.netal .15 from being forced fromthe channels 14 by the
A 4 e, when the

hi gh qovessuge {4 he opul si on chanper: )
anmbi ent tenperature hgér&%ﬁ@“méﬁ%tridges riFaes tBph4l to 175 C as the result
of afire, for exanple, then the fusible material 15 within the chanfel s 3% 3s

melts, freeing them Wen the tenperature of the igniter cap 13 then
continues to rise to above about 220 C, it ignites, also igniting the
propul sive charge 5. The propul sive gases, created when the propul sive

charge burns, may be diverted w thout consequence through the free channels
up. Wi thin the propul sion chanber, and

14, so that no.. . pressure. .ma ui. )
thereforgﬁﬁ%%”%ﬁg%ﬁizﬁﬁgt@ﬁa¥6§a§ ﬁé A Rsng ifResed. frant thege shel | 3
and proj ctilﬁ 2 further remain nechanically connected via the threads 9
and 10 séSFﬁQF o 'aP8r TEembgetc BFesEude ineithee Praomebeken otbambhx pr essur e
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 proj aet me@t2onedr bbbdas sheh! t8Rd amPliQRC id 0SpLyet et he same
as in Figure 1 up to the channels 14 with the #ﬁ??% éﬁﬁef%%y€5£g?n this
case, the hannel s _are step rillings into which the fusible netal 15
i's cast-cﬁéggl ng;rﬁﬁgsfdgigﬁg %QIAFSHH @?t%@? pesuddt of a ey for
07/ 10/ 2006 11; 34 +49-39-89950899 _

' example, then the fusible material 15 within the channels 14

melts, freeing them. When the temperature of the igniter cap 13
then continues to rise to above about 220 °C, it ignites, also
igniting the preopulsive charge 5. The propulsive gazes, 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
proﬁulsive.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 lbngitudina; section through a cartridge zhell
é and a portion of the projeetile 2; cartridge shell and
projectile are constructed the same as in Figure 1 up to the
chénnels 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



PA U CZYBULKA 3-32/ 36 =tine.0f .cartridge manufacture or threaded in, if the
chann@b@ﬁanﬁstheu%USibhgﬁggﬁgé are Provi ded wirth~threadsw.-Al.so {n this

enbodi ment, the pressure-rell Jehannel s 14 as czehpwn, are positioned

either on both sides of the central igniter cap 13 or in any other S 32/36

configuration around the igniter cap. This cartridge may also be fired in
the sane way as a conventional cartridge. In case of fire or simlar
problem the function is the sanme as described by Figure 1. Figure 3 shows
anot her version of a cartridge whereby only the cartridge shell 3 and a
portion dfimeheforaimatids® 2T 20WE oAS pgure 2. The cariridge shell
3 is constructed the sane way in the zfrea %%At: %klplr%bufgi ghecﬁ fBBelgs in
the embodimEnthe AW QU nd 2.5 1n this case, the igniter cap 13
is inserted into an ignité?-caﬁﬁé%%ﬁgrﬁg 2%y téhﬁﬁﬁ -threaded into the
base of the cartridge shell 3 in a charge opening 14. The igniter-cap
housing 14' consists of the aforenentioned fusible netal 1S. If during a

fire, foRleranpl éhisherbnidierntt, enher pirese WrRGHIRASASE éﬁ&ﬁﬁéi§e1$9|%gn9
point of the fusible metal 15, then the igniter-cap housing 14 frel[Ts and
frees a phewsyrersepbefitibn@d/ 2@4RA60h1 034N 43 RY 8393089 % antral

igniter cap 13 or in any other configuration around the igniter

CAp.

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 carxtridge shell 3 is constructed the séme

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 intc the baze 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



PA U CZYBULKA S.- 33/-36 - ehannel.corresponding to the charge opening 14

bet wééfiet tr@cbas esof T—f'ﬁ?—a@[%ﬁég%laon chanber and Thé“pase~of—the cartridge
shell. It the igniter cap then ignites befals&zgblikncr easi ng t enpera turepfa_
thereby igniting the propul sive charge 5, then it nerely burns out witho °
pressure being allowed to increase, so that the cartridge shell and
projectile are not separated. Pressure damage and maj or mechani cal danage
are prevented. In the. previous text, even if the pressure-relief channels 14
extend fromthe base of the propul sion Chanber to the outer base of the

cartri dgehsiwetl , cotréspomddngetd Ofhé hehspgs| @ﬂﬁéﬁinb% 4C ‘B@ft'w%‘é l-%e%%se
channel s otherwise, e.g., routing themthrou the sidewal l

cartri dgef skyed | @é}dliérﬁorpré}mchofh&&'am@rbaséto&fstﬂlesg 9-%3%‘ let ﬁ&ell-

course,. to use other lownelting--point materrals

bisnuth/ i.one | on IS _str enough to seal the
pressure re |ef %ﬁ%%f%ﬂ)%b Q§%/%§)??ﬁ3u%9nﬁfnch§ﬁ 11g nossi bl e from
a tube a on. . Even thou the previous description concerned the preferred
embodi meRT PG ﬁqﬁaﬂrﬁﬂﬁﬁéhﬁrqulﬁﬁqg Yﬂ?e&ﬁ%ﬁ%ﬁ%lY% tharggp8ei ahiest itthat
alterations and nodifications to the enbodi nents are possible w thout
devi at i MR IGMIHO DK We twidihadte RERASHT DR 11T 071 10WweA0601 inddendd 820
89050%$99 PA U. CZVBULKA S. 34/ 36

that the cartridge shell and projectlle are not separated.

Pressure damage and major mechanical damage are prevented.

In the previous text, even if the pressure-relief channels 14
extend from the bese of the propulsion chamber to the outer base
of the cartridge shell, it is routine for the specialist to
configure these chamnels 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 encugh to seal the pressure~relief channels

completely so that a normal shot is poasible 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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PATENT CLAI'MS I. Cartiidgermnitienwparticularly of mediumcaliber, with a
car t r47d% 28¢fel 11:and a+qI-93-86kdak6s | Nserted into the cartw

mechani cal ly connected to it whereby a pyrg?ééhﬁ?%iL@HopuIS|ve charge 4.s

| ocated in a propul sion chanber of the cartridge shell that is ignited by
means 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 passages 14
exit fromthe propul sion chanmber (4) that penetrate the cartridge shell (3)
and that are filled with a fusibl e,PATENT dJTAINeSSUre-tight material 115)

whose nelting tenperature is |ower than the -ignition tenperatures of the
pyrotechnic igniter (13) and the propulsive charge (5) of the projectile.

Claim1l n that fusible

2 Cartrld e |t| n as eri t
solid mat e’?l a r uﬂ%quumﬁ alpa(ﬁﬁ%')c“ C][éé ’% ‘é“r't'ﬂn?f“llégegs FATE & m

characterized in thgt the fusible naterlal is an aIon of at |east bisnut

and tin. GAT

Hufd &h Bredettd e miserird ot the rartiadoehe

passages are channels (14) that extend fromthe base of the 13 07118/ 2006
11: 34 +4%489-13905086GhRA Iga lARVRUINNE S eBFB6Lt privputisy oa phanbechady to the

out er

base of the cartridge shel

propulsive charge is located in a propulsion chamber af the
cartridge shell that is ignited by means of a pyrotechnic
igniter, and whose propulsive gases exert a force on the base of
the projectile when they burn, by means of which the projectile
is driven out of thé 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 igpiter

{13) and the propulsive charge {53) of the projectile.

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

fusible solid material is a fusible metal (15).

1. Cartridge mumition as in Claim 1, characterized in that the

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

4. cartridge munition as in Claim 1, characterized im that the

passages are chapnels (714} that extend from the base of the

13
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Cartrldge onTttotr-es«i-nwClaim 4, characterized in that the
char?ﬁ Jteg‘??%@llaﬁfé po*sta%saomg@ggound the igniter (T30 PR OB S

charge-6. Cartridge munition as in O ai m4, “cHa#¥HEakeri zed in that t he 3&@5. )

channel s (14) narrow as they progress fromthe base of the propul sion
chanmber (4) to theexit. 7. Cartridge nmunition as in Claim6, characterized
in that the channels (14) narrow conically. 8. Cartridge nmunition as in
Claim 6, characterized in that the channels (14) are stepped drillings. 9.
Cartridge nunition as in daiml, characterized in that the pyrotechnic

i gniter ' St NOHS) N 0 sible material (15) that is
igsert LA lggse G F% %%r%¥ %ﬁegﬁ%??e(%f Ehﬁ Fﬁ&ﬁgé &heldto the
propulsifpﬁchanber, 14

5. Cartridge munition as in Claim 4, characterized in that the
channels (14} are positioned around the igniter (13) of the

propulsive charge.

6. Cartridge munition as in Claim 4, characferized in that the
channels (14} paxrow as they progress from the base of the

propulsion chamber (4} to the exit.

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

channels (14) narrow conically.

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

channels {14} are stepped drillings.

9. Cartridge munition as in Claim 1, characterized in that the
pyrotechnic igniter (13} includes a housing {14') of fusible
material {15) that is inserted intc the base of the cartridge

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