; hie3eWWKl (v6T; A% 1 8 N O V 2002 i N ARTI LLERY PROPELLANT CHARGE MODULE
This invention relates to a propell aft «€harge nodul e. BAKGROUND OF THE

| NVENTI ON BACKGROUND OF THE | NVENTI ON *166166* Evol ution of the art ill8 HHy2002
*propel I ant charge systemhas led to the 155 nm Mdul ar Propel |l ant Charge
System The system allows a nunber of sealed uniformcylindrical packages
(usually referred to as nodul es) to provide propellant for the firing of
"artillery guns such as 155mmartillery systens. |ndividual nodules,

encl osi ng propel | angéﬂ m@l"l'ﬂl?ﬂ%mﬁi LB'% @{%R{;m%gman be conbi ned
to provide a sel ect € total charge sIze erepy providlng a propellant

charge systemw th increnental charge zones. Myst of the Mdul ar Charge

systens adopt a so-call ed Bi-Mdul ar Charge approach, which congi g“\\‘m}
types oflNIBODPUCIHIN; gurati ons one for shorter range (Low Char %@\g\%‘ﬂ “\“\
and the other for longer range fire m ssions (Standard Charge ul, Jhe
Low Charge Modul e for short range use can be fired as a single nodule %or
Zone 1 qm;d i@v&ﬁidn&eﬁ&s%%jp?@&‘ﬂhﬁt GhAdedfods. Zone 2. The Standard Charge
Modul e for |onger range m'ssions is used in conbinations of three to six
nodul es to provide for Zones 3, 4) 5 and 6. The nodul es for Low and
Standard Charges usually differ in colour and top or body sur

face
characteristics for visual identification and tactile identi Hﬂmm“mmmu‘mm
respect iput¥aRGUND OFRYUE PRVERETONCUl arly during battle to
identify

F
tThe type of charge that rs being |loaded into the barrel *obiseshe gun
so that an appropriate total charge is being used which will not cause any

m sfire _or other undesirable output of the propellant. US 4864932 descri bes
a nodul &voblighgd thoartillew prapellagt chargereistan hacled teytheslsst mm Medplar BransHant

gun' - S PeeCSuslB P 3 16 afFRe A iR GEscafb o Rk Bhasfi BagHbb i o
end. |t réRfrede6As MRSRBR) s Proviiel Rop@latdrahsSiring GFhpdlléry dunk tsudiys PESmm

desirable for a space saving connection to be nade between adjacent nodul es
and to artiliery shigemharlgdividual medples- ensksingl prapelBut in & rigid cemiugible cggrlge

firmfit methad is.co nly enpl oye 0 join the identical dul es for use
' var | 6B Gt SR B b 36 ReseleClanleglal sRarke St ORE R0 iy Fgpeltin
conf i QUERkgeRestRakEh REENIATLANE PRV RiosPbethe MEIMAIChA g rsgs‘féxﬂée addp@a
total charge, the nodules are normally preassenbl ed outside the barrel of
t he gun sedcdllédBaModeke idblargd approich, which lteysisis of tvantypds ohmoduleeobigurations or
use. For production efficiency, t e aracteristics of the cartridge
case 1 0BG HEere TanE chow Chbege NoBMaF and, e oy dpyecti Pt fire A ape

parti culenndhg &R JHBH@E*O” providing the functional features are
substantitally identical. 1n particular a distinct characteristic of the

firmfit featlied.avsCharpedodude far shottlrangeaise @ar be fitdedds ® sinplernmoldule forvidune h
friction fits into ring-shaped groove on the next nodul e. Hence each

i ndi vi ddaPT HoBifeas @ pieduigednarge: for Zaneot r ukhendfandard £-hagge dpdus, iprdqnges

ri ng-sh . . Ql:her : I I apt ei dge
case. HIsSHE e bmBirig offesto i Fotitel A phévRle RIRARE, 374 51 99
char ge and gl eShe apdbes €asidwy afid Sended (Clﬁhrgésowdudl%/ adiffepti’kcolouP PRl toprdr wdgr ges

of different sizes, the ease of adaptability has resulted in strict
pr ocedusifaceoiarasterisaenigr visgal idenfification and tagtie idestifieationaespsativelidesi r abl e

conbi nati on . mpdul.es daes, not . resyl Fqr fety reason, a Law Charge
vodul 6 cannott BenppiE saRi e b filitelle Gbehid Mt RERE Waar BrED B R ea.
Hovever hamgTBited GR@Ah& BRYEL of the gir§d fﬂaﬂﬂ?al‘g%ﬁﬁat@fotﬁ%%rgéqg BERg A& which
currently provided in a formwhere each nodul e consists of a ring-shaped
groove avil nat pause anyl imsfire or bther snddsirablatoutpneoptheprapdilams. col | ar of one
oove of ,the next nodule to be

nodul e can e ith the ringshaped gr
abut t ed. The%afg@%g‘é&%%we%ogugwhgw|f9r Btoin adnuliinmedlar gharge system

configu I i r I I i de
o 't he. Barraf B EraitelE By BF ot k8 inal BEWHEd B0 WiRnteF SR IABIP b,

that a tptatiePhmPeltesdih adheémechabies Sherelye hbut gl ddse diRiNoR&nds SRMMsetked t h
three or nore nodules in abutnment. This may particularly happen in the heat

of bat t recoghise@ imfor sxempleUdh 6282432 ibat ibmay be desirableBior auspace $ryinguronaention
configuration of nodules for a, Low Charge Mddule can allow for three or

nor e rm&‘bb%@‘atdS YsEvesH @‘H’B@‘B{L{%‘?ﬁ;‘&t&o&’et SfCL't‘TﬁES E?ag‘? Ble,‘aséﬂﬁweé}néé‘%l? fabl e
configuration of charge can only be avoi ded through procedural control.
Such preventive neasures axe undesirable and in certain circunstances nay
not be effective.




1 8 NOV 2002 3 AIM OF THE PRESENT | NVENTI ON The aimof this invention is to
provi de a propellant charge nodule for use in a Bi-Mdular Propell ant
Charge Systemwhich will prevent the inadvertent assenbly of nore tH&NGWI02
‘nodul es. Accordingly in a first aspect the present invention consist in a
propel I ant charge nodul e for sel ectably defining a total charge on its own
or as an assenbly in series with one other identical propellant charge
‘modul e for use to propel projectile in a barrel of an artillery gun, said

propel | %'9 Hidifo vvaI | %ngp 109&1 % dnﬂ%e%aalcal MbBRY SloPARe hﬁvvdmu@

cyllndrlc ap n”and mo end portions enclosing a

pr opel | aﬁmbmham@e(a‘s\mnem 30nle 5)!31]1@/6aﬂha1:ga$)d Imchmbnﬁghﬂanpm tvheresmboe that | ke
charge nodul e engagenent, wall and has surface reljef to all ow secure
engagentfie mﬁ@ﬂ@%wwembmﬁ@ tpi RIOVidR alhg etoteh Shprec e A daodives ke nomallynpre-

i ch | ST oy BEpR of R aHEAR I el bR e e Bl

engagemsaxtre»ﬂﬁ;'rlusé S Fdr' ?ﬁ&ﬁf&hbx@bfﬂtld@k?nﬂaé shael @fatackeibcd Bf thvadadriugh ic8e: for
Preferably said relief is at |east one upstand and at |east one recess the

posi t i oshorgert dndr lpogervwaege useeamdnmmaﬂylgcrﬁlsmmglrtdmd iaxpatioflars tiedconfigiradon cal
i o, pPErGAR Fgﬁéi'gf”rau?é””ﬁeeﬁiré’saéf?f’sﬁﬁ ool st i PALCHBRST GGt
e, RS TR A e bler AR ok Yoo a0y LIS i e
per pendifii¢tionr fitsoinarihg-siidped gaowlepsmthedredt hodoleg hHerdedeaekiindividual module is
provided with a protruding collar at one end and a ring-shaped groove one at the other end of
the cylindrical shaped cartridge case. With the advantages of a Modular Propellant Charge
System wherein charge modules can be easily combined to provide a total propellant charges
of different sizes, the ease of adaptability has resulted in strict procedural control being
required in order to ensure that an undesirable combination of modules does not result. For
safety reason, a Low Charge Module cannot be fired in a combination of three or more
modules combined. However as mentioned above, the cartridge cases of each module are
currently provided in a form where each module consists of a ring-shaped groove and a
protruding collar such that the protruding collar of one module can engage with the ring-
shaped groove of the next module to be abutted. The Low Charge Module is currently
provided in such a configuration and since the propellant charge for use is assembled outside
of the barrel prior to being loaded in the barrel, the possibility exists that a total propellant
charge for shorter range use can be assembled with three or more modules in abutment. This
may particularly happen in the heat of battle wherein forethought may not be present.
Because the current configuration of modules for a Low Charge Module can allow for three
or more modules to be engaged together outside of the barrel, such undesirable configuration

of charge can only be avoided through procedural control. Such preventive measures are

undesirable and in certain circumstances may not be effective.



1 8 NOV 2002 4 Preferably said at | east one recess is deeper than the

hei ght of the upstand. Preferably the profile of said at | east one gquﬁwd
when viewed in the axial direction is the sane as the profile of th 2002
Il east one recess. Preferably the profile of said upstand when viewed in the
axial direction is snmaller than the profile of the recess. Preferably said
envel ope is a rigid conbustible cartridge case. In a second aspect the
‘present invention consist in a two nodul e propellant charge conprising two
propel | affh oferEE PROERHEIGP IRVERFIONY bef ore described wherein said two
propel | ant charge nodul es are engaged together at said |ike charge nodul e
engagenent wall in a nutually cooperating condition. In a further aspect
the present invention consist in a two nodul e propellant charge _conpri sing

a }‘ ir ot _Tybﬁldﬁéquamis ieh%migle ifnisel pF@video prorsi A Célﬁrg@nllmeqi'&ge‘?hasn Piga Iﬁi-l\/_Ioclular
ot opel | St GBREE Blcm ol A 3P b TG RAgRisns Bet s e B e

t o sai dpfddusk. propel | ant charge nodul e wherein one only of said two end
wal | portions for each propellant charge nodul e has surface relief which
provi des a secure engagenent thereby to the other propellant charge nodul e
in a nmutual Iy cooperat,i ng nner. I n a further aspect, the present i?lventi on
consists in ACkeE dp aaéggtn?ﬂpﬁﬁgthﬁ PESRFIERIANEOR HRNFISL {ip A B@Belﬁﬁ“ charge
propelling an artillery projectile said nethod conprising

module for selectably defining a total charge on its own or as an assembly in series with one

other identical propellant charge module for use to propel projectile in a barrel of an artillery
gun, said propellant charge module comprising or including ;

an envelope having a cylindrically shaped wall portion and two end wall portions
enclosing a propellant charge

wherein one only of said two end wall portions is a like charge module engagement
wall and has surface relief to allow secure engagement thereby with the like charge module
engagement wall of an identical shaped propellant charge module which includes surface
relief which is mutually cooperable therewith.,

Preferably said charge module engagement wall is substantially planar surface save for
said relief.

Preferably said relief is at least one upstand and at least one recess the positioning
thereof when viewed axially along the axis of said cylindrical shaped envelope being
symmetrical about a line of symmetry through said axis.

Preferably said relief is at least one upstand and at least one recess the positioning
thereof when viewed axially along the axis of said cylindrical shaped envelope being
symmetrical about two lines of symmetry perpendicular to each other and provided through

said axis.



1 8 NOV 2002 s taking a first propellant charge nodul e as herein before
descri bed and engaging with the |i ke charge nodul e engagenent wal | q@anﬁqmm
a |like charge nodul e engagenent wall of a second propellant charge nodul'e
‘as herein before described . In still a further aspect the present
invention consists in a method of propejling an artillery projectile for

| ow range use conprising assenbling a charge consisting of two propell ant
"charge nodul es as herein before described said nethod including the steps

of |oading ”P‘i‘%f@&% id af'f L ofn@?ec@?srié @Eeﬁg%ﬁﬁgg%ﬁélghtﬁ]fgﬁét tdfde breach

igniting the charge. Preterably the ste In nodul e charge
is preceded adi n f the projectile into.the, barrel. BRIEF , |
DESORI PT1 ON SR aORR RS OF RAI2h FaS s ¥PoHERd Ve BiEbean disc A CUserion i
the description of the different enbodinents with reference to the appended

dr awi ngshd samwehdsahe prdfilgof thelat leastoneaecepect i ve view of the first exanpl e of
the Propellant Charge Modul e of the present invention, Figure 2 is a plan

view of Fi gumpgefdrably eHér Srofild 6f Said upQand Wﬂef?fviﬁ/&lu_fneth@?axgdlgﬁfe@tiéh isSsifaller

sectional view through Section A-A of Figure 2, Figure iS a perspective
vi ew of @a ggar ?o?l"‘“ﬁhl%i n e2 nodul es of the configuration is shown in Figure
1l are er%aél GPISYe8 dEFEP and wherein shown in phantomis the hidden

Preferably said envelope is a rigid combustible cartridge case.

In a second aspect the present invention consist in a two module propellant charge
comprising two propellant charge modules as herein before described wherein said two
propellant charge modules are engaged together at said like charge module engagement wall
in a mutually cooperating condition.

In a further aspect the present invention consist in a two module propellant charge
comprising
a first propellant charge module comprising

an envelope having a cylindrically shaped wall portion and two end wall
portions enclosing a propeliant charge
a second propellant charge module of an identical shape to said first propellant charge module
wherein one only of said two end wall portions for each propellant charge module has surface
relief which provides a secure engagement thereby to the other propellant charge module in a
mutually cooperating manner.
In a further aspect the present invention consists in a method of assembling a two

module charge for use in propelling an artillery projectile said method comprising



detail including the surface relief of the mating surfaces of the two

nodul es; Figure 6 is a perspective view of the second exanple of theg g NOV 2002
Propel | ant Charge Mdul e of the present invention, 1 8 NOV 2002 6 Figure
7 is a plan view of Figure 6; Figure 8 is a side view of Figure 6; Figure 9
is a sectional view through Section A-A of Figure 7, Figure 10 is a
perspective view of a Charge wherein 2 nodul es of the configuration is
‘'shown in Figure 6 are engaged to each other and wherein shown in phantomis
t he hidden d il o Rl udi ' i f of
the two modul S #E pHOReTRn AR bBRE o Heldih obfort URRL Bk HEATEPRI®,
t he Propel |.ant. Charge dule of th resent. inyention, Figure 12 is. a.plan
Vi ew of T GEF eharge oyl eheperment wlh Geregt BJiks it et erbisecmed wall PSP
sectional view through Section A-A of Figure 12, Figure 15 is a perspective
vi ew of sezomtharopellatchaiga nodwbaias keseinbefonedesoribédyur ati on i s shown in Figure
11 are engaged to each ot her and wherein shown in phantomis the hidden

detail inclug gl ahfirter hgses: iRl preienpinvelfoiRbhdids Sl ME®Sd Vff ﬁrbgelﬁﬂg) an
nodul es; Figure 16 is a perspective view of the fourth exanple of the

Propel | ant, Char ge.. ube of the present invention, Figure 17 is a plan view
of Fi gu"f1r ltuf@'; prlgfe&ﬂrébe%ig)\ygar%geﬁsagorgpréw%f Figure 16; Figure 19 is a
sectional view through Section A-A of Figure 17, Figure 20 is a perspective
vi ew of a Chawsgablirg:rethirge soupiftias offtwonprapeiant ahieegei madiles 8pdwrein hefargur e
16 are engaged to each other and wherein shown in phantomis the hidden

det ai | dexctibet sugd hfeehodluinéladiag ks stefs off the mating surfaces of the two

nodul es; Figure 21 is a perspective view of the third exanple of the

Pr opel | ant %g&g tﬁ@%éﬁb@ﬁnﬁ&‘ﬁe@ﬁﬁﬁ%’ftsa. ntion, Figure 22 is a plan view
[ [

of Figure 21; ure a side view o Igure 21; Figure 24 is a
sectional view.through Section A-A of Figure 22, Figure 25 is a perspective
view of a Ch @‘BngggféP 2 nodul es of the configuration is shown in Figure
21 are engaged to each other and wherein shown in phantomis the hidden

det ai | i ncl uiginitipgtthe ckargeace relief of the mating surfaces of the two

nodul es; ~s No v ioo2

Preferably the step of loading the two module charge is preceded by a loading of the

projectile into the barrel.

RIEF DESCRIPTTI ED S

The invention will be better understood with the description of the different embodiments
with reference to the appended drawings in which ;

Figure 1 is a perspective view of the first example of the Propellant Charge Module of

the present invention,

Figure 2 is a plan view of Figure 1;

Figure 3 is a side view of Figure 1;

Figure 4 is a sectional view through Section A-A of Figure 2,

Figure 5 is a perspective view of a Charge wherein 2 modules of the configuration is
shown in Figure 1 are engaged to each other and wherein shown in phantom is the hidden
detail including the surface relief of the mating surfaces of the two modules;

Figure 6 is a perspective view of the second example of the Propellant Charge Module

of the present invention,



Figure 26 is a perspective view of the fifth exanple of the Propell ant
Charge Modul e of the present invention, Figure 27 is a plan view of égw%m
26; Figure 28 is a side view of Figure 26; Figure 29 is a sectional

through Section A-A of Figure 27, Figure 30 is a perspective view of a
Charge wherein 2 nodul es of the configugation is shown in Figure 26 are
engaged to each other and wherein shown in phantomis the hidden detail
including the surface relief of the mating surfaces of the two nodul es;
DESCRI PTI ON G JidE s LN i HRLRATED W TH THE DRAW NGS Wth reference
to Figure 1 th%re IS own a Propellant Charge Mdul e which consists of an
out er envel offdg(re)s istu side viswpf &igmralbty of a rigid and conbustible nmaterial.
The outer envel ope includes a cylindrical shape wall portion ( 10) as shown
in Figure 2 drigungskistagsciignal yigw trqugh egtion /(*41251:%”5}&0\/\/11 in Figure 3 . One

i ke Bropel | e e Wspsfivkiek b3 AR, UfeBh 4 ot S LAt "
t oget herghpWnan -ﬁgweeé Bret errgrag«fdefoaédcn diRadnabl BerBRNMBHvn ihNpHan@®Re isvdle! hiddéhs o

herein referred to as the "li ke charge nodul e engagenent wall" is provided
wi t h surdetadleneleflingfthe surfack irelitf o therrostingesusfabesokitheytvengadeesint with a |i ke
charge nodul e_.en enment wal | of, an_ot her char ule. The ot her d wal |
(11 %5 s o - n B S arpersbaroivevieh bt re Birg egamilec i e Efonellat Mol e
in a |l ogki eTYyes | i ke manner. As shown the other end of the ( 11 )
is pref g)lrfé%ﬁg?ﬁa sugértl’anti ally planar nature. However it may al so be of a
shape whi ch iRighred@sis apldraviewrof [Figtfre huf where such relief is of a kind to
prevent it frombeing | ocked with a |ike charge nodule. The other end wall
( 11 ) may b&igHsiddea sidecriew RhFigurelbixi s of the cylindrical shaped wal l
portion is s ti.al l vele il ferpatively the other
end wal | mayli:ﬁé&%gél 24 Sf\é%[b?lhlemgv)gitt@%h%& %eﬁtgﬂﬁﬁfé‘ et;fh%g{éﬁeglzrahgylement wal |l (12) is
preferably alFgureulssi arjerspetivenli@nar a Chaeged whertine2 fiodhles of thel dogfiguvagselsn
the planar orientation is such that the axis of the cylindrical shaped wall
por t i on shews indtigireildl arp ensaged (to eaelr ether and whereip show mophaatomm ifathe fiddenpy

abuttin e |l ke ar modul.e .engagenent . wal .5, of two dul es together is

pr ef eraglfﬁ?tﬁdgﬂflg’\%gg%?ggacf ,T%E‘ﬂ)gﬁ‘e%f‘ g, %“&ﬁaﬁ‘a 0536%{_%%‘89‘“%‘?’ the two charge

nodul es t ogetfgirel 16 ds G p&igpdctive Radvl dfethet Bufth cexditipte of thdPropdliandiUhasale

shaped wall portion. In sone of the configurations of the present

i nvent i dhpdule pbthetpireseat invelamcenent can al so be required to provide for

further secure en ement aof the.two,ppdul es together. The engagenent of
Eg e rart A pin e SEEiAE 16y

two nodul es t preferably rel easabl e manner.
Accordi ngly, HihGenRa0a sife vi&6 8f F@ird ¢ two nodul es together is by a
friction like Tit. Such frictions preferably provided by features of the
surface rel eddgure\btik arsedtmnelndew throkglySeatioh A-Al of Kigurebld, seen how t he

upstand ( 1 )_.can.,engage with the recess of another identjcal shaped .

o opal | aut 8 2008 8 RErsRECtve vioy A COSEERHREToH 2LmgONiEs 5t theiganh Brasen fs2)
of the i I i [ j ter
Than 1+ naXged & FREl A6 e BHEIERD lafhinte SR ettt SlbwnbinSMiBtont s 08 HIGR °
subst antdeallliycluding thé surfaoe irelief vf the rhatmgrsacfacs. of fhgiwemodulbs;show one upst and

and one recess praovided in the |ike charge nodul e engagenent wall (12),
however nor e HigHRE 2dnis agrerspaetiyeuiew b theathid cgampls afdhe BeopsHayyi(harge Modile

ref eren o_Fl.gut . |t can be seen in plan view that the positioning of
a reces(sé?éﬁneopljaééeglgg@teﬁ%ﬂ’alIy conplinmentary shaped upstand are provided in a

symet rical rmRaRen2abeplanckic @R Figupee1.axi s of symetry through the axis of
the cylindrically shaped wall porgti on. Indeed as shown in Figure 2, the

posi tioni ng diigure@3deapsiderview af Figeteapad upstand and recess is symetri cal
about two axes. Figures 6:-10 illustrate an alternative arrangenent of the
Propel | ant  OTARYE o8 & rertishal fiew diraudhoedlign vt i e n ¢ he sur f ace
relief provigegd tostid§ defdpeetiRas (& APBABE P bt e Qhfigifaforfs00Ve
( 13) and a co%g%i melnt grgygﬁs ape élﬁgg?angf'g(e 14) to an %ﬁer% se fia ®
subst antshah yin [Hignarn]earel engdged soeidcatherAgai whergimsiown inhyshantone vsethe iddden
direction parallel with the axis of the cylinder, is provided about two
axes. Wdetalringludiag dee surfage selief of the matingsuifacesipd e Bve BEdEES: enbodi nent of

t he Propell ant Charge Mddul e of the present invention wherein provided from

a substantially planar end wall there is a upstand (8) and a rebate (7) at
the perineter. Slanted edges (9) of the upstand/rebate are



1 8 NOV 2002 9 provided such that when two charge nodules of this kind are
engaged together and when the two charge nodul es are rotated one agglitélﬁbv 2002
the other, two of the four slanted edges (9) will engage with each

‘and wi || subsequently decrease the ease of dislodging the assenbly. In

addi tion the surfaces ( 10) of the nodule will engage with the relief
facing surface of the uptstand (8) in a friction |Iike manner thereby hold
‘two nodul es together. Figures 16-20 illustrate yet an alternative

arr angenent : d i i i { rent
configurati nggg?e ?’ ﬁgsr ??E@Bgﬁggé’g‘”ﬁ%ﬂg\egﬁ @f\gﬁ%@gﬁf%ﬁ{&#ﬁ%;@@@p@g@ged_

| n thisofthefpres¢nainventiont he surface relief may be provided to define

upst ands ( 15) and (15) and a recess élG) whi ch when engaged with a charge
nodul e havi n§lgue 23 ane plaaviavg ol Bigne2®Gf the end wal |, enhance the strength
of the engagﬁrrent get wegn t he r#lyvo charge nodules. In this configuration,
the recess i é&}‘if?a |15ya PIEE YISO B et 4P provi sion of the upstands and the
recess Is prwgu‘?@@lisoa E&ﬁ@hﬂ@iéﬁ‘ﬁré&&%%ﬁénW—A%f'ﬁéﬁﬁe%‘?aped charge modul e.
The upstands (T 17) are provided wth undercut edges ( 18) which upon
rotation of ®&igureBange pempeckiee viemaof & Ehargetwierain Bemodilescoihthe enpfagestioniish a
i ke undercut of the other charge podule and in such g manner |ocate with
each ot RAWHHEFIEUF sﬁ@%mag@sggp ‘éﬂChd?%@rﬂj’ag\V%m OPRgN JERE 5o R  orm
each ot afl . | . ' [ ! tion. The
upstand?@tr(nliglﬁcg}r)%\t/l{eﬁs%ﬁ’fgécﬁf&??%%@b@ﬂaﬁ’i@gis{c?)rrgﬁ ?to f ﬁ%&aﬁg?gmdelgﬁﬁt he outer facing
surfaces of the upstands (17) of another charge nodule. Figures 21 to 25
illustrate a further alternative arrangenent of a charge nodul e of the
present invention wherein friction fit providing surfaces are provided by
the upstaRdsbIRT G TiHe RPARTIOR I TIRAPEDWITRRM: CROAWANGs

subst antrarty pranar ana the pran externds supstantratty paratrtrer with the
axis of the cylindrical shaped wall of the charge nodule. A sliding

engagenent of one nodule w th another al onig the surfaces thereby engages
two nod¥ids refengacenior Figyrer b thess isnghiosvnst Bvepellant FChpnge MrgluleTwhich oonsiste of Bg of

the frictjon surfaces i,s.such that n L.i.ke frictjon, surfaces of, anot her
char ge. RRIEEIEavEPRe % WG, RisFt o, M rand brohRRoRo el Ry, Iof Spier

oV enenknddishedintiatiestd EAfdried sﬁ%\?é%ﬁ"ﬁi pbﬂﬁ)tn (1 OFast WownDH l#i@%e_r?.eﬂﬁ! Khsaiwbagahned.
1 8 NOV 2002 io Figures 26-30 illustrate yet an alternative arrangenent

and il | walls &tlg, 612) as showse inehiguteh®r €ina of yinmentdr waltsf, endh avadlu(d 2 hiseshapddi sof asitg
provi ded al o only one axig of s tr ej ng coaxial wi.th the section
Pl e ac e tonRgyrtlexnuflf ofieaProaruay Whode Maltle B 28 miln Bab 8y (550m8]
of 3 | eatleclaRih ARl OR I WP AAL mallier. UAHISLAY () kB Hfein

i nserted to the recess of a shape as shown in Figure 26 but of another
char ge refdiree te as tHeodkieecharge anddude exgagementuvalBt islproyided mdih sofxee rediefrofvat hi n
the recess as a gap. Wth only one end _of each Propel|lant Charge Mdul e
bei ng aaaﬁttecpr%ge a derkinghensessmant vithot Hks chalgs module eagagemeny waH of jag pther
char ge R g% ﬁlodwe becones i npossible to assenble nore than two propell ant
charge nodtles of the present invention together. The invention described
herein is susceptible to variations, nodifications and/or additions other
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propel |l ant charge nodul e for use to propel amrunition in a barrel of an
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envel o havi n cylindricall aped wall portion _and two end wal ]

po\r/t i Oﬁg"hgrpévtlpeggqxﬁgwéll :Sflcd)pxlgpy gﬁ%{)ré\aggcg,guch that fhe axis of fhe cylindrical shaped wall
portion is substantially normal thereto. However alternatively the other end wall may be

angled to the axis. Similarly, the engagement wall (12) is preferably also substantially planar
save for the surface relief wherein the planar orientation is such that the axis of the

cylindrical shaped wall portion is substantially normal thereto.



wherein one only of said two end wall portions is a |ike charge nodul e
engagenent wall and has surface relief to allow secure engagenent thieg &0y 200
with the |ike charge nodul e engagenent wall of an identical shaped
‘propel l ant charge nodul e which includes surface relief which is nutually
cooperable therewith. 2. A propellant gparge nodule as clainmed in claim1l
wherein said charge nodul e engagement wall is substantially planar surface
‘'save for said relief, 3. A propellant charge nodule as clainmed in claim 2
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one recess |s deeper t han the hei ght of the upstand. 6. A propellant charge
nodul e as claimed in _any one of claing 3 to S wherein the profile of said
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With reference to Figure 5, it can be seen how the upstand (1) can engage with the recess of
another identical shaped Propellant Charge Module as for example shown in Figure 5. The
recess (2) of the charge module is preferably of a depth which is equal or is greater than the
height of the upstand. In this manner the upstand can be located substantially with its entirety
in the recess. Figures 1-5 show one upstand and one recess provided in the like charge
module engagement wall (12), however more than one of such upstand and recess may be
provided. With reference to Figure 2, it can be seen in plan view that the positioning of a
recess and a substantially complimentary shaped upstand are provided in a symmetrical
manner about at least one axis of symmetry through the axis of the cylindrically shaped wali
portion. Indeed as shown in Figure 2, the positioning of the complimentary shaped upstand

and recess is symmetrical about two axes.

Figures 6-10 illustrate an alternative arrangement of the Propellant Charge Module of the
present invention wherein the surface relief provided to the like charge module engagement
wall provides a groove (13) and a complimentary shaped upstand (14) to an otherwise
substantially planar end wall surface. Again symmetry when viewed in a direction parallel

with the axis of the cylinder, is provided about two axes.

With reference Figures 11-15 there is shown an other embodiment of the Propellant Charge
Module of the present invention wherein provided from a substantially planar end wall there

is a upstand (8) and a rebate (7) at the perimeter. Slanted edges (9) of the upstand/rebate are



8. A propellant charge nodule as clainmed in any one of clains 1 to 7
wherein said envelope is a rigid conbustible cartridge case. 9. A t“PBNUVZNH
nodul e propel | ant charge conprising two propell ant charge nodul es as
claimed in any one of clainms 1 to 8 wherein said two propellant charge
nodul es are engaged together at said |igke charge nodul e engagenent wall in
a nutually cooperating condition. 10. K two nodul e propel |l ant charge
‘propel l ant charge conprising a first propellant charge nmodul e conprising an
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A ot holliEHet 3 TIRFERE, 1oL AR oltpapy Ve AspaEemiens Of dr Cfiggiomadafigel dhecpresent
conpri S%nﬁ??ﬁ?eid@dﬁfé&ﬁ'&gﬁﬁﬁﬂﬂfdﬂf' Hi91iRd chatBe RloARfR! dngenthfhdft (DAY es

as cl ai
provided. In this configuration, the surface relief may be provided to define upstands (17)

and (15) and a recess (16) which when engaged with a charge module having the same
configuration of the end wall, enhance the strength of the engagement between the two charge
modules. In this configuration, the recess inevitably results from the provision of the
upstands and the recess is provided to receive the upstands of a like shaped charge module.
The upstands (17) are provided with undercut edges (18) which upon rotation of one charge
module relative to the other, become engaged with a like undercut of the other charge module
and in such a manner locate with each other wherein the only way of disengaging the two
charge modules from each other firstly requires a rotation in the reverse direction. The
upstands (15) provide additional friction fitting between the outer facing surfaces of the

upstands (17) of another charge module.

Figures 21 to 25 illustrate a further alternative arrangement of a charge module of the present
invention wherein friction fit providing surfaces are provided by the upstands from the
recesses (19). Friction surfaces (20) are substantially planar and the plan extends
substantially parallel with the axis of the cylindrical shaped wall of the charge module. A
sliding engagement of one module with another along the surfaces thereby engages two
modules together as for example shown in Figure 25. The positioning of the friction surfaces
is such that when like friction surfaces of another charge module are provided thereagainst, a
frictional force to resist movement the axial direction ensures that the two modules remain

attached.



one or nore of clains 1 to 8 loading the assenbly into the barrel of said
gun closing the breach igniting the charge. 13. A nethod of propelli rhgl 0’3\{1 7
artillery projectile as claimed in claim12 wherein the step of Ioa i % ?PQ
two nodul e charge is preceded by a |loading of the projectile into the
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other than those specifically described and it is to be understood that the invention includes all
such variations, modifications and/or additions which fall within the spirit and scope of the

above description.
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assembly in series with one other identical propellant charge module for use to propel
ammunition in a barrel of an artillery gun, said propellant charge module comprising or
including ;
an envelope having a cylindrically shaped wall portion and two end wall portions
enclosing a propellant charge
wherein one only of said two end wall portions is a like charge module engagement
wall and has surface relief to allow secure engagement thereby with the like charge module
engagement wall of an identical shaped propellant charge module which includes surface
relief which is mutually cooperable therewith.
2. A propellant charge module as claimed in claim 1 wherein said charge module
engagement wall is substantially planar surface save for said relief.
3. A propellant charge module as claimed in claim 2 wherein said relief is at least one
upstand and at least one recess the positioning thereof when viewed axially along the axis of
said cylindrical shaped envelope being symmetrical about a line of symmetry through said
axis.
4, A propellant charge module as claimed in claim 2 wherein said relief is at least one
upstand and at least one recess the positioning thereof when viewed axially along the axis of

said cylindrical shaped envelope being symmetrical about two lines of symmetry

perpendicular to each other and provided through said axis.
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at least one recess.
7. A propellant charge module as claimed in any one of claims 3 to 5 wherein the profile
of said upstand when viewed in the axial direction is smaller than the profile of the recess.
8. A propellant charge module as claimed in any one of claims 1 to 7 wherein said
envelope is a rigid combustible cartridge case.
9. A two module propellant charge comprising two propellant charge modules as
claimed in any one of claims 1 to 8 wherein said two propellant charge modules are engaged
together at said like charge module engagement wall in a mutually cooperating condition.
10. A two module propellant charge propellant charge comprising
a first propellant charge module comprising
an envelope having a cylindrically shaped wall portion and two end wall
portions enclosing a propellant charge
a second propellant charge module of an identical shape to said first propellant charge module
wherein one only of said two end wall portions for each propellant charge module has surface
relief which provides a secure engagement thereby to the other propellant charge module in a
mutually cooperating manner.

11. A method of assembling a two module charge for use in propelling an artillery

projectile said method comprising
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loading the assembly into the barrel of said gun
closing the breach
igniting the charge.
13. A method of propelling an artillery projectile as claimed in claim 12 wherein the step

of loading the two module charge is preceded by a loading of the projectile into the barrel.



