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ﬁnloading of the whole round may be desired. It is desirable therefore for
the anmunition.round to be provided with interengagenent ne

gonnect i ng™A¥MBnt end of the primary cartridge to the re?r}'s”n%ég?‘ﬂtohe
secondary cartridge. It is particularly desirable that such interengagenent
nmeans can be used with an autol oader sysigm.for rapid operation in the
field. _ DE- U- 8804573 di scl oses an i nterconnection neans for nodul ar
propel | ant charges conpri si ng tongues which fit under each.other. However,
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with these increased propellant charge weights are to be compatible
with existing main battle tank designs, constraints are placed on the
maximﬁm diameter for the ammunition round and thus, to accommodate the
increased propellant, total round lengths must increase.

There is a requirement in many existing main battle tank systems
that at least half its ammunition load should be carried in hull
stowage. In order to facilitate such stowage of these longer rounds
within the vehicle énd also the handling of the round in use it is
common to split the round into two or more parts. Where the round is
in two parts some propelling charge is contained along with the
projectile in ong:cartridge and the remaining propellant is contained
within a second cartridge. The latter is usually referred to as the
primary cartridge, and is located to the rear of the other cartridge
(the secondary cartridge) when the round is loaded.

'Such a round may be loaded by using the primary cartridge to
push the secondary cartridge into a gun barrel. Howeﬁer, only the
~ primary cartridge can be readily unloaded in-this case, with the
secondary cartridge only being removable in practice by pushing
through the muzzle, so that such a system is unsuitable where rapid
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whi ch can produce consi derable stress on any connector, and |ead to damage
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a second erf@pxgespigosperavionnidethefileldati on of an axial tensile |oad. The
connection of the two cartridges nay be effected in the gun chanber or

before | oading the round into the -gun chanber i'n an autol oader or manually.
The confi gur at i oFheomaihdaptis tepk application imposes.a general requirement

for connection means which can be operated ;'_a_.pj,dly and wit;hstand the

nd which is-@mpatible wth autol oader systens

strains produced by the high. ramming stresses encountered. in loading

main battle tank gun#,=pa:ticula:ly via an autoloader. UK patent No

2194024 discloses combustible cases with integrally moulded joining (
| means. Hoﬁéver, the combustible case material used is relatively weak

so that such an arréngeﬁeﬁt_is susceptib;g to deformation damage under

the rammihg étrésses imposed by rapid loading, especially if an

autoloader is used.

Furthermbre. in a typical system, when the rearward (primary)
cartridge is brought to a halt by contact of its rear case rim with
'the'barrel éhamber face. tolerances inevitable within the system allow
the forward (sécondary) cartridge, which may weigh as much as 30kg, to.
contiﬁue down the chamber under its own inertia until halted by the
 chamber forcing cone, which can produce considerable stress on any
connector, énd lead to damage to either the cqhnector or the body of
the case. '

The _presént invention is directed to the provision of a
cbnnectible' two cartridge ammunition round which mitigates the above
problems, and in.particular to thé provision of such a round which is
compatible with autoloader systems in main battle tanks.

According to the present invention there is provided a two part
ammunition round comprising a primary cartridge and a secondary
cartridge. the'two cartridges being'loadable into a barrel so as to -
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main battle tank guns, particularly via an autoloader. UK patent No
2194024 discloses combustible cases with integrally moulded joining
means. However, the combustible case material used is relatively weak
so that such an arrangement is susceptible to deformation damage under
the ramming stresses imposed by rapid loading, especially if an
autcloader is used.

Furthermore, in a typical system, when the rearward (primary)
cartridge is brought to a halt by contact of its rear case rim with
the barrel chamber face, tolerances inevitable within the system allow
the fprward {secondary) cartridge, which may weigh as much as 30kg, to
continue down the chamber under its own inertia until halted by the
chamber forcing cone, which can produce considerable stress on any
connector, and lead to damage to either the connector or the body of
the case.

The present invention is directed to the provision of a
connectible two cartridge ammunition round which mitigates the above
problems, and in particular to the provision of such a2 round which is
compatible with autoloader systems in main battle tanké. '

According to the present invention there is provided a two part
emmunition round comprising a primary cartridge and a secondary
cartridge, the two cartridges being loadable into a barrel so as to
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ﬁosition a rear end of the secondary cartridge adjacent to a front end
of the pri ridge, wherein the rear end of the secondapyigresinod7o
e osios

cartridge ront end of the primary cartridge are provided with

nmut ual | y cooper abj el_ﬁ N, -t COT “ti on means, which push fit connect i on
nmeans are configu ed '; 5' _ e in_a,first engaged posi ti on when
connection is effl NH B3 |$t|on o? an axi al conpressive load to
the round and in a second engaged p05|t|on under application of an axi al
tensil e | oad.
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and the 0€es no connectro
cartridges \menmmwéwe iloadte bhe rr@hnd and in a second engaged position under

application of an axial tensile load.

The connection of the two cartridges may be effected in the gun
chamber or before loading the round into the gun chamber in an
autoloader or manually. The configuration of the push fit connection
means allows for some longitudinal translation to prevent excessive
stresses from being generated in the connection means during loading,
so that rapid round loading rates can be accomodated with reduced risk
of round damage. Extraction of the round can generally be done more
gently so that excessive axial tensile loads can be avoided and the
above problem does not arise.

‘ The connection of the cartridges when loaded in the barrel
facilitates rapid downloading of the round in that withdrawal of the
prim;ry cartridge from the breech brings the secondary cartridge with
it. Furthermore, a gun system may in practice be equipped with a
range of two part rounds suitable for the engagemeht of varied
targets, and connecting.the cartridges will permit rapid withdrawal
and replacement if the need arises to change the nature of the loaded
round. The connecting means may conveniently be configured to be
readily separable following removal of the round without damage to the
cartridge cases by applying a bending stress, thus facilitating
storage. | |

According to one embodiment of the invention, the connection
means comprises at least one pair of connection members each pair
consisting of a first connection member comprising a first socket and
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A capacity for translational movement between a first and second
engaged position is then conveniently achieved when the first socket
is provided with sufficient longitudinal depth to enable an axial
projection to be engageable therein in a first position when
connection is effected under application of an axial compressive load
to the round and in a second position under application of an axial

tensile load. -

A push fit connection capability,is preferably'achieved when
each axial projection comprises at its projecting end a connecting lug
comprising at least one flexibly resilient lateral projection, and
each first socket is provided a# its mouth with a laterally projecting
jaw member configured to be snap engageable with a connecting lug.

Each jaw member and each connecting lug are preferably
complementarily chamfered to facilitate alignment during snap

_ engagement. This ensures that minor misalignments as the two

cartridges are brought together do not preclude  successful, correctly
aligned connection, which is of particular practical value when an
autoloader is used to connect the round before loading.

Each axial projection is preferably provided with slots ;o

-facilitate deformation as a radial load develops during the connection

process.

According to a further embodiment of the invention each -
connection means comprises at least one pair of connection members
each pair provided with a detachable connecting piece, which
connecting piece is engageable between a pair of connection members to
effect a push fit connection. The use of a connectionfcomprising one
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round before | oa
1ntegral to the case.

To exploit this feature to the full each connection member
preferably does not project beyond the end of the cartridge case in
which it is located._ This offers the additional édvantage that a pair
of cartridges used without a connecting piece has an end profile
compatible with systems which are not adapted to handle connected
rounds.

Each connection member preferably comprises a socket
complementarily engageable with an end of a connecting piece.

In this embodiment a capacity for translational movement between
a first and second engaged position is then conveniently achieved when
one socket of each pair is provided with sufficient longitudinal depth
to enable a connecting piece to be engageable therein in a first
position when connection is effected under application of an axial
compressive load to the round and in a second position under
application of an axial tensile load.

Each connecting piece preferably comprises a body member having
at either end a connecting'lug comprising at least one flexibly
resilient lateral projection, and each socket is provided at its mouth
with a laterally projectiné jaw member configured to be snap
engageable with a connecting lug.
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According to a further enbodi ment of the invention each connection
means conprises at | east one pair of connection nmenbers each pair _
provided with a detachabl e connecti ng pigece, which connecting piece is
engageabl e between a pair of connection nenbers to effect a push fit

connection. The use of a connection conprising one . WO 95/ 24605
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The complementary jaw members are consequently!also identical.

In a complete ammunition system,“it isllikely.to be desirable
that all lugs and jaw members of a particular type of two part round
are identical. However, a practical ammunition system may comprise
more than one type of round (for example. rounds with a kinetic energy
penetrator in the secondary cartridge and rounds with a high explosive
charge in the secondary cartridge) - In such cases it may be desirable'
to provide each round type with its own connector design in accordance
with the 1nvention. thus preventing mismatching of incompatible
primary and secondary cartridges from different types of round.

Each jaw member and each connecting lug are preferably
complementarily chamfered to facilitate alignment during snap
engagement.

The connecting piece'is preferably slotted to facilitate a
reduction in diameter of the connecting piece body member under radial
compress;ve loading. For simplicity of alignment it is preferable
that the connection has circular cross'section.:so the_connecting
piece body member is preferably a transversely slotted cylinder, and
each socket therefore preferably defines a cylindrical cavity having a
jaw member comprising an annular projection. |

The sockets are preferaoly manufactured of a different material,
of higher mechanical strength and toughness, than the bulk of the
casing which can then be of combustible-material. The connecting
piece and sockets are most preferably constructed-from a plastics
material, which allows for cheap mass production using known
techniques. Use of such a ‘material will also minimize the risk of
pieces from the connection means causing damage to the barrel during
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storage or transit is liable to render the entire cartridge usel ess,

whereas a ssﬁﬁéggkﬁbconnecting piece is easily and cheaply rep?ﬂgmkmmno

Mpr eover, c pi eces can be stored separately, so that

stowage |l ength required for hull-stored rounds can be reduced conpared
with the length of an equivalent round having a projecting connector
Integral to the case. . To exploit’this feature to the full each
connecti on nenber preferably does not project beyond the end of the

cartridge case;id eioctMinCbrdd ths A‘%gﬂ, &bred Bi2iR¢ f ers the additional
advant age that a pglr of cartridges used wthout a connecting piece has
an end profile conpati ble with systens which are not adapted to handl e
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enabl e a connectl ng pr ecé € engageab erern i posiiion
when connecti oRTFE ef f ect ed under application of an axi al conpr essi ve
|l oad to the round and in a second position under application of an axi al

tensile | oad. : . L
Whether connection is effected via a socket and projection

arrangement or via a separable connecting piece, the connection means _

preferably comprises one pair of connection members.

The invention will now be described by way of example only with

" reference to figures 1, 2 and 3 in which;

Figure 1 is a transverse cross section of an ammunition round
according to an embodiment of the invention during
loading into a gun barrel;

Figure 2 is a is a transverse cross section of the ammunition
' round of figure 1 during unloading from a gun barrel;

Figufe 3 is a transversé cross section of an ammunition round
according to an alternative embodiment of the '
invention during loading into a gun barrel:;

Figure 1 illustrates a primary cartridge 1 and a secondary
cartridge 2 according to an embodiment of the invention, as they would
be configured when joined by a connector during loading into a barrel
(not shown) by application of a ramming force to the primary cartridge
1 in the direction of the arrow 4. Each cartridge 1, 2 comprises a
case 6 of combustible material containing propellant (not shown), with
the secondary cartridge 2 additionally containing a long rod
penetrator 8. The primary cartridge incorpofates a socket 10 and the



Each connecting piece preferably conprises a body nmenber having at
ei ther epd @npg@_necting lug conprising at |east one flexi loreposiosssol | ent

| ateral projéction, and each socket is provided at its nmouth with a M
| aterally projecting jaw nmenber configured to be snap engageable with a
connecting | ug. WO 95/ 24605 -8 -

PCT/ GB95/ 00470 For ease of connection of cartridges and
connecting pieces it will generally be preferable that the connecting

lugs at ei tdemonéary ehrtridge comoekét 1g, pikdel togethetcrbneain, amd arbat it can
be Titted ClIhgErdity o cohficdiRERbAIE A ymévxonﬁ{@%%a Fllee 14

. consequently a iRt an system it
is |ikely tepnySactaredafson PTFR (st givel eqtqusfmufmmenmbénﬁ withygopdcul ar

type of tVWhé%ﬁEﬁléH@“FiExibility throughout a design operating temperature range
of -46 C to +71°C. The sockets 10, 12 do not require the same degree
of flexibility, and other plastics such as nylon may therefore be |
suitable for these components even for operation at the lower end of

this temperature range.

At either end of the connecting piece 14 is a laterally
protruding rim 16 which in the connected position, as shown, lies
within cavities 18, 20 within the sockets 10, 12. At the mouth of (
each cavity 18, 20 is an area of reduced diameter which constitutes a
_jaw member 22. The components are joined by_;pblying an axial load in
the direction of the arrow 4, so as to bring the rims 16 and jaﬁs 22
into contact. A snap connection is effedted as surfaces 24 of the |
rims 16 engage corresponding surfaces 26 of the jaws 22 and deform
elastically under 1oad-un£i1 they are able to pass through the jaws
22, at which point they expand elastically into the cavities 18, 20.
The connecting piece 14 is provided with slots 17 which facilitate a
reduction in diameter of the connectxng piece body under the radial
compressive 1oading which results from the interaction of jaws and
rims during connection, thus ai&ing the connection process. To
facilitate alignment of the components the surfaces 26 and 22 are
complementarily chamfered. The connecting piece 14 is retained in
position by engagement of a su:face of a rim 16 against a
complementary face of the jaw 22.

During loading rammiqg forces are transmitted_p#imarily through
sockeis and cases rather than'through the cppnegting pilece 14. The
sockets 10, 12 and casings 6 are configured:Such-that during loading
the faces 7 of the casingé 6 are brought into contact to spread the
load over substantially All the surface area and minimize shearing
forces at the casing/socket interface. Additionglly, the cavity 20 in



are identical. However, a practical ammunition system may conprise nor e

than one ty . und (for exanple, rounds with a kinetic e

penetrat or a@5{}'&31;“(5}’econdary cartridge and rounds with a hi gh exp 095510?/?0
charge in the .secondary cartridge). |In such cases it nay be desirable

to provide each round type with its own c_ogn_ector design in accordance
with the invention, thus preventing m snatching of inconpatible primary
and secondary cartrldges fromdifferent types of round. Each jaw
menber and eacthd gpagh! wgldcuge@ if a{eeéeé&lahyy cagemg@nﬁrﬁaaralmngfﬂamﬁafd
to facilitate %gnrrent during snap ngagenent he connecti ng
pi ece is prefefepthysufiféciens to %EVIE"Fat%"“&l mqvEReRt ioSnthe, r&PalrﬁeF@?t‘%F‘e@ he

Connlecti ng p} eﬁlathbﬁdy mg‘tauowde]g Iﬁgltéci forﬁﬁﬁ)ﬁxﬁﬁéidevxe d:ﬁ)&ﬂer&ﬁoﬁ@dry
sinplicity of align refera that the conpection ascwua
cross section, g ‘%??eac rF&-}Et‘IP AGCEIm Bgethﬁoﬁﬁf’%ﬂb eplpgf‘%ﬁrgbfzﬁr
transversely slcitsp stbrpetli indehe lmaded peattionockush ammtoxrmvyatdﬂeir atise due
defines a cylipglighals Gyl bR O:deraddld, FIUABL: GABBLLAING an annul ar

proj ecti on. sockets are preterably nmanufactured of a
di fferent nateffrgin in Ghemf’gh%fftiﬁﬁcham cal strength and toughness, than the

bulk of the gaskngh Whirsls,Coke IdaRRedteng pieea il ik hivbs BRIl 2Y .unEbfained

connecti ng pi.ece .and sockets. are nost é)referably constructed froma
pl astics throughout the loading procedur

The situation during unloading is shown in figure 2. In this
case a withdrawing force is applied to the primary cartridge 1 in the
direction of the arrow 30. and acts via the connecting piece 14 to
withdraw the secondary cartridge 2 simultaneously. The force is
transmitted by'engagemént of surfaces 32 of the rims 16 with
complementary surfaces 34 of the jaws 22. However, the unloading
process can be more controlled than loading, and the withdrawing
force can be kept at levels which ensure strain in the connecting
piece 14 does not become unacceptably high.

Figure 3 illustrates a primary cartridge 1 and a secondary -
cartridge 2 according to an alternative embodiment of the invention,
as they would be configured during unloading. The cartridges 1, 2 are
similarly constructed to those of the round above described and like
numerals are used to denote like components.

Each cartridge incorporates an axially projecting cylindrical
connection member 40, 42. The connection member 42 is of smaller
diameter, and the connection member 40 is hollow, providing a cavity
4Y4 to accommodate the connection member 42 when connected, and thereby-
serving an equivalent function to the éockets of thé earlier
embodiment. At the free end of the connection member 42 is a
laterally protruding rim 46 which in the connected position, as shown,
lies within the cavity 44 described by the connection member 40. At



material, which allows for cheap mass production using known techniques.

Use of s - terial will also mnimze the risk of PipRg RSBk L hE
connecti%ﬁgﬁégﬁg causi ng danage to the barrel during - WD 95/ 24605

PCT/ GB95/ 00470 ' -7 |ts ej ection
fromthe nuzzle after firing. - 10The plastics material requires

strength with flexibility t hroughout the desired range of operational
t enper atures, and should i deal |y have self -lubricating properties to

assi st in chieoneuthi ofi thedcavityelhrist anrered dfheedunedediameteSuibtioh! e

materials i JPﬁL%ﬁE% L@Qng%mber Ht-g:E The components \Q‘}gt gﬁneﬁW%gélpﬁ%gbgn

effected via a soc projection RN enent via-a
connect i ng axiat doadhin ¢hardicectirmefinthe 31‘1_‘°W .80 .as to bring the rims 46

and jaws 48 into contact. A snap conngctioq is effected as before.
Both connecting members bo, 42 are provided with_slots_43 which
facilitate déformafion under the rhdlal loading which results from the
interaction of jaws and rims during connection, thus aiding the
connection process. To facilltate alignment of the components the
surfaces 50 and 52 of the rim 46 and jaws 48 are complementarily
chamfered as in the previous embodiment.

During loading of the round ramming fq:cgs are t#ansmitted
through the connection means via sgrfaces 50, 52 and complementary
- surfaces 54. The cavity 44.is'configured to allow axial movement from
this position to the w1thdrawing position’ (as illustrated). A
withdraw1ng force is being applied to the primary cartridge 1 in the
direction of the arrow 30, and acts via the connection members 40, 42
to withdréw the secondary cartridge 2 simultaneously as before.



~preferably conprises one pair of connecti The
i nvention wdvbggﬁégoge descri bed by way of a‘ﬂH“u“\“"h PCTRIBO%/6000€¢ t O
fiijgures 1, 2 an whi ch; |4 astransverse Ccross
section of an ammu N T Ot according to an

- enbodi ment of the i -11 - | oading into a gun

" barrel; i/ transverse cross section of the
anmuni tion ~L—¢furi ng unl oadi ng froma gun barrel
Figure 3 is a transverse cross section of cgarMgmuni ti on round

according to an alternative enbodi nent of the I nvention
during loading into a gun barrel; - Figure 1 illustrates a primary
. cartridge 11l.andwe rastommungtion coundr pdlgl;‘lsuaa:@opmmgyt@r&nidsd)edd reent  of
~the invention, saSoddigy é’ﬁ"tﬂ'ﬂige. Ctggfé \AhﬁélnkoiAL%Qb?é/flﬁtSOJ‘%ﬁSMr

- during loading into a barre not sh I Tcat1on o
force to the pfPri FocRAsitioR@ rear epg th %hs\eéﬂ a3y eATrhdse rdingent Ea@h

" cartridge 1, Zfﬁ@{mehaaﬂ' the préf&®; @aftridgepwhkiéirt th&rRat dndContheni NQ
propel | ant (not

%Mn} cartrlhge and the front end of the primary cartridge are
provided with mutually cooperable push fit connection means, which
push fit connection means are configured to be engageable in a first
engaged position when_connection is effected under application of an
axial compressive load to the round and in a second engaged position
under application of an axial tensile load.

2. Ammunition round according to claim 1 wherein the connection means
comprises at least one pair of connection members each pair consisting
of a first connection member comprising a first socket and a second
connection member comprising an axial projection complementarily
engageable with the first socket to effect a push fit connection.

3. Ammunition round according to claim 2 wherein each first socket is
provided with sufficient longitudinal depth to enable an axial
projection to be engageable therein in a first position when
connection is effected under application of an axial compressive load
to the round and in a second position under application of an axial
tensile load. | |

4, Ammunition round according to claim 2 or claim 3 wherein each axial
projection comprises at its projecting end a connecting lug comprising
at least one flexibly resilient lateral projection, and each first
socket is provided at its mouth with-a laterally projecting jaw member
configured to be snap engageable with a connecting lug.

“This Sheet Has Been Re|placed
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the secondary cartridge 2 additionalﬁ} H " “ ong rod penetr at or 3
8. The p‘;ﬁ%s&artrl dge i ncorporat ' ﬂ Bm IS El the PCTICBY 5/ 24605
R0 da
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cartridge a socket 12, which toget her .cont_ a_|_n and are connect ed by a
connecting piece 14. The connecti ng pi_eﬁg 14is. manuf actured from PTFE
to give ease of manufacture conbined w good «:-nechanical flexibility
t hroughout a design operating tenperature range of -46[err]C to

+71[ er r]l;-,C AndR 1506 Khuhd L cotdidle Qoélazﬁqylv{hgréﬁe ?g"%@?’g&%%ﬁﬁ and’ ggﬁ:l} abl e

flexibility, and other plastics such as nylo
for these (ﬁ?ﬁﬁ?ﬁféﬁSSl‘iﬁ\/EFP fcomPIRRenaaTidy al'@&ﬂtfheed @meface-ﬂ-dtaife aligrimesnt

t enper at Ur Quk@f¥ @nap engagement. At €ither end of the connecting piece 14 is a
| ateral ly protruding rim 16 which in the connected position, as shown,

lies- "within cavities 18, 20 within the sockets 10, 12. At the nmout h of
6. Ammunition round according to any one of claims 2 to 5 wherein each

axial projection is provided with slots to facilitate deformation as a
radial load develops during the connection process. i

7.- Ammunition round according to claim 1 wherein the connection means
comprises at least one pair of connection members each pair provided
with a detachable connecting piece,*ﬁhich_éonnectihg.piece is
engageable between a pair of connection membefs to effect a push fit (

connection.

8. Ammunition round according to claim 7 wherein each connection member
-comprises a socket complementarlly engageable with an end of a
connecting piece. -

9. Ammunition round according to elaim 8 wherein one socket of each pair
is provided‘with sufficient longitudinal depth to enable'é connecting
piece to be engageable therein in a first position when connection is
effected under application of an axial compressive load to the round
and in a second position under spplication of an axial tensile load.

10. Ammunition round according to claim 8 or claim 9 wherein each
connecting piece comprises a body member having at either end a
connecting lug comprising at least one flexibly resilient lateral
'projection. and each socket is provided at its mouth with a laterally
projecting jaw member configured to be snap engageable ‘with &
connecting lug.



each cavity 18, 20 is an area of reduce constitutes a
] aw nmenber pgaﬁcorrponents are joine II mm m" IIaX| alpdmj,s;omm

the direction o e arrow.4, so_as to bring the ¥irs 16 and jaws 22

into contact. A §n PG J BE’Eg | ffected as surfaces 24 of the rinms
16 engage corre_s:o di _ éﬁ 6. of thejpaws 22 and deform
el astically undefl_lLaad’ Fm hey..are able to pass through the jaws 22,
at which point they expand elastically into the cavities 18, 20. The

connect i nglpi dmsudition fwundi skdraiid t6! clainlib whésdinf ad lcohmdctiAg lugs at
reduction in di of, t he:conpectin i ece bod nder the radi al
conpressive | %a I ng%\givﬂl th & L8 Bﬁ%ﬁg@r? rﬁdSPEg“t#On of jaws and rins
during connection, thus aiding the connection process. To facilitate

al i gnment 9§ WaguCQIBANGRLS 408-3ilid 8608k A 6r 2&&&;‘11 wnéOUR B! g%' 'y

chanfered. The connecti ng piece 1S retaln ron by enment
of -a surface &FUBEL jgpd 1@039%9@?9“&18 lug @rgl mhewambe cmmﬂeh'ed jtawv 22.

Buring | oadi nFatflitabl d10ERMéntABEringasedy bhgkeRéddrarily through  sockets
and cases rather than through the connecting piece 14. The sockets 10, 12

“and casings 6 are configured such that during | oading the faces 7 of the
casings 6 43 Abmanighion i nouod camebadingt to snyearte bheclaihe#l tovez waummaaaékal |y

fhterace " AaGEnRicing i ek ol S Ald 4 Q%rank 0483y W10k 06a GGTLAMLS Q5K ©!

i nterface. It1ona
each socket defines a cyllndrical cavity having a jaw member

comprising an annular projection.

14. Ammunition round according any one of claims 2 to 13 wherein the
connection means comprises one pair of connection members.

15. Ammunition round substantially as hereinbefore described with
reference to the accompanying drawings.
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t NQyS 96 %3hs 12 | ocated in the secondary cartridge 2

-0-
| ongi t udi nal depth sufficient to allow some axial novenent of the rim 16
cont ai ned within. This allows for Iimted forward novenent of the
secondary cartridge 2 in the direction of the arrow 4 once the primry
cartridge 1 is stopped,in the | gaded posﬂ(ﬁon, such as nust inevitably
ari se due to barﬁlgqrﬂi.armunitgm tol erances, w thout prdbucing a
strain in the connecti¥Yg Ac-te—id S ..‘- FTIEEtpt—peeedld i s
substantially unstrai ned t hroughout the | oag g procedure. The
situation during unloading”is shown in figure ' In this case ab
wi thdrawing force is applied to the prinmary carffifidge 1 in the di rection
wi t hdraw t he

of the arrow 30, and acts via the connecting pi :F 14 to
secondary cartridge 2 simult ly. The forcgfids ~transmtted by

engagenent of surfaces 32 of i\ m;2620t260@ﬂol enentary surfaces 34
of the jaws 22. However, the e mav \"'!ﬁl'l be nore controlled
t han | oadi ng, and the withdr fo @"ﬁ‘.;; kopt-18t | evel s whi-ch
ensure strain in the connecti ’10 '
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p?ece 14 does not becone unacceptably high. Figure 3 illustrates
a primry c&&#& gﬁ% 1 and a secondary cartridge 2 accordi BgTi¢EBoR00470
alternative'e 24" ent of the i nvention, as they woul d be configured
during unl oading. The cartridges 1, 2 are simlarly constructed to those
of the round above described and Iike nuperals are used to denote |ike
conponents. Each cartridge i ncdbdrates an axially projecting
cylindri cal connection nmenber 40, 42. The connection nenber 42 is of

smal | er di aneter, and the connection nenber 40 is hollow, providing a
cavity 44 to acconmmpdate the connection nenber 42 when connected, and

t her eby serving an equi valent function to the sockets of the earlier
enbodi ment. At the free end of the connection nenber 42 is a | ateral ly
protruding rim46 which in the connected position, as shown,. lies within
the cavity 44 described by the connection nenber 40. ‘At

Fig.3.
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CLAI M5 1. Two part anmmunition round conprising a primary cartridge and a
secondary cartridge, the two cartridges being |oadable into a barrel
so*as to position a rear end of the secondary cartridge adjacent to a
front end of the primary cartridge, where-n the rear end of the

secondary cartridge and tthe front end of the primary cartridge are provided

wi.t h mut ughloiding of theosinsie eduind ridyshe deisired: OIb ixadisirsbile tHeEeFaRAbY thelamntunitions t
engaged position when connegtion is - effected under application of an -
axi al confeunddpbe provided with intefiepgaggmentomeans forconnerting the frantnd of theprimaryn

under appl] ' | | : 14 cordi ng
to claim fhﬁ%ﬁ@&ﬂ % ﬂ%ﬁ%@f%@iﬁﬁ? g‘g%ﬁprllt gs&%?qggadsegﬂaﬁgmg?%ﬁpai r of
connect i otérefifieent@Bar3dat bé 05ud with Adarbloadér systemPONAPII dpenativhIi elie field.
conprising a first socket and a second connection nenber conprising an .

axi al projection compl enentarily engageable with the first socket to
effect a push fj 10N 3... Ammuni ti on_roupd according.to claim?2
wher i n each 1 MU BRIRT3 dPfioses i nfebFRpeqion del i it ArofRIRE et
dept h t 0 epmblising Porgsbswhich Gt Afider @icH QhBC RHNUARLARE BorrBfiGH Medrs ifvdlvesSt
posi tion when connection is effected under application of an axial .
conpr essi vetatingithetchanges relative to onelarothieri which wouldrhe ynsuitablesfor usedigran autoloader.

application of an axial tensile |oad. 4. Ammuni tion round according to
claim?2 or claim3 wherein each axial projection

The main battle tank application imposes a general requirement for connection means
which can be operated rapidly and withstand the strains produced by the high ramming stresses
encountered in loading main battle tank guns, particularly via an autoloader. UK patent No
2194024 discloses combustible cases with integrally moulded joining means. However, the
combustible case material used is Irelatively weak so that such an arrangement is susceptible to
deformation damage under the ramming stresses imposed by rapid loading, especially if an
.autoloader isused. A nested interconnection means having electrical contacts for propagation
of an ignition signal is disclosed in WO-A-93/16350. Ho;;vever, the high stresses of rapid
loading would lead to a likelihood of damage to the connectors.

- Furthermore, in a typical system, when the rearward (primary) cartridge is brought to a
halt by contact of its rear case rim with the barrel chamber face, tolerances inevitable within the
system allow the forward (secondary) cartridge, which may weigh as much as 30kg, to
continue down the chamber under its own inertia until halted by the chamber forcing cone,
which' caxi produce considerable stress on any connector, and lead to damage to either the

connector or the body of the case.

The present invention is directed to the provision of a connectible two cartridge
ammunition round which mitigates the above problems, and in particular to the provision of

such a round which is compatible with autoloader systems in main battle tanks.
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conprises at its projecting end a connecting |lug conprising at |east one
flexibly resilient - lateral projection, and each first socket is
provided at its nouth with a laterally projecting ~jaw nenber confi gured
to be snap engageable with a connecting | gg.

-13- 11. Ammunition rowund according to claim 10 wherein the connecting

|l ugs at either end of a connecting piece are identical. 12.

Ammuni t i orAdcording fcthe pdasagt itentibniitierd & providéda mciiam/ammmoembnd eamlmtﬂga

and each connectl n are conpl enent ari charrf ered to facilitate .
al i gnent PERATY, GarknRdgs e&rg‘age%md thg two P?‘B& loagable inte abraFk® t o

any one of wfu@[ g@t’h Qﬂ)eg%( I{,E.pber S
a transvers e+ 963? '?? Péér 1;&11 e%b%bng a&%gg @é%&gteﬁ aﬁggntaeng yqf s
cavity hawcangdge, whereir tﬂea'ea:oe)ﬂmﬂthe segondurp cartridge apd dhecfedntend of theprimary
Armunl tion round according, any one of clains 2 to 13 wherein the cgnnection
means cartridge are provided with mutually cooperabie push fit connection engageable in a first

engaged position when connection is effected under application of an axial compressive load to

‘the round and in a second engaged position under application of an axial tensile load.

The connection of the two cartridges may be effected in the gun dmba or before loading the
round into the gun chamber in an autoloader or manually. The configuration of the push fit
connection means allows for some longitudinal translation to prevent excessive stresses from
being generated in the connection means during loading, so that rapid round loading rates can
be accomodated with reduced risk of round damage. Extraction of the round can generally be
done more gently so that excessive axial tensile loads can be avoided and the above problem

does not arise.

The connection of the cartridges when loaded in the barrel facilitates rapid downloading
of the round in that withdrawal of the pnmary cartridge from the breech brings the secondary
cartridge with it. Furthermore, a gun system may in practice be equipped with a range of two
part rounds suitable for the engagement of varied targets, and connecting the cartridges will
permit rapid withdrawal and replacement if the need arises to change the nature of the loaded
round. The connecting means may conveniently be configured to be readily separable
following removal of the round without damage to the cartridge cases by applying a bendiﬁg
stress, thus facilitating storage.

According to one embodiment of the invention, the connection means comprises at

least one pair of connection members each pair consisting of a first connection member

comprising a first socket and REPLACEMENT SHEET

16 SEP 1996
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conprises one pair of connection nembers WO 95/ 24605 .
PCT/ GB95/ 00470 -13-, 11 _Amuni ti on roundﬁuw mwyym |H“|
cl.-ai m 10 wherein the connecting | ugs at ei ther end of

pi ece are identical. 12. Anmunition rounﬂhaccordlng to claim10 or clalm
11 wherein each jaw menber and each cohnfiecting lug are conplenentarily
. chanfered to facilitate alignnment during snap engagenent. 13.

Anmmuni tion round according to any one o&ngéghgs 8 to 12 wherein each
connecting piece body nmenber is a trans slotted cylinder and

each socket defines a cylindrical cavity having a jaw nenber conpri sing
an annul ar projection.

1. Two part ammunition round comprising a primary cartn'dgé and a secondary cartridge, the
two cartridges being loadable into a barrel so as to position a rear end of the secondary
cartridge adjacent to a front end of the primary cartridge, wherein the rear end of the
secondary cartridge and the front end of the primary cartridge are provided with mutually
cooperable push fit connection engageable in a first engaged position when connection is
effected under application of an axial compressive load to the round and in a second

engaged position under application of an axial tensile load.

2. Ammunition round according to claim 1 wherein the connection means comprises at least
one pair of connection members each pair consisting of a first connection member
- comprising a first socket and a second connection member comprising an axial projection

complementarily engageable with the first socket to effect a push fit connection.

3. Ammunition round according to claim 2 wherein each first socket is provided with
sufficient longitudinal depth to enable an axial projection to be engageable therein in a first
position when connection is effected under application of an axial compressive load to the

round and in a second position under application of an axial tensile load.

4. Ammunition round according to claim 2 or claim 3 wherein each axial projection
comprises at its projecting end a connecting iug comprising at leﬁst one flexibly resilient
lateral projection, and each first socket is provided at its mouth with a laterally projecting
jaw member configured to be snap engageable with a connecting lug.
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14. Ammuni tion round accordi ng any one of claims 2 to 13 \/\herel n the

connection nmeans conprises one pair of connection nenbers. ”Immﬂl'ﬂmllml
rouhd substantially as hereinbefore described with ref erence

acconpanyi ng draw ngs. -13-

11. Ammunition round according to claim 10 wherein the connecting lugs at either end of a .

connecting piece are identical.

- 12. Ammunition round according to claim 10 or claim 11 wherein each jaw member and each
connecting lug are complementarily chamfered to facilitate alignment during snap

engagement.

13. Ammunition round according to any one of claims 8 to 12 wherein each connecting piece
body member is a transversely slotted cylinder and each socket defines a cylindrical

cavity having a jaw member comprising an annular projection.

14. Ammunition round according any one of claims 2 to 13 wherein the connection means |

comprises one pair of connection members.
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