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I nvention relates to a platformor vehicle-nounted artillery firing system
and in particular to a platformor vehicle-nmounted nortar system and

i nprovenents in 10 relation thereto. BACKGROUND AND PRI OR ART
Traditionally, a nortar systemwas an infantry and conmando weapon that was
15 designed for man-packing. It had to be broken down into a few
sub-assenblies to resolve the weight constraint necessitated by

man- packi ng. Therefore, to set up the nortar systemfor firing will take
at least a few m nutes. However, nortar systens have now been nounted on
various vehicles to meet the quick response required in performng

hi t-and-run m ssions denmanded in nDdern marfare 20 The traditional nortar
system consi sts of a b 1i§f'|y and a
base-pl ate. The breech 5 i ot He=Dase- pl ate
sitting ﬁn the ground. The prOd assenbly I s used for supporting the barrel
and for fine adjustnent of its elevation and travel. The gas pressure
acting on t F¢ERD OF ¢NVENTION he reaction force generated during firing,

whi ch are subsequently transmtted onto the structure (base-plate) is very
high. It could be as high as 150, 000kPa, but it is not a problen1for a

solid struc i t ! | te#filapdas a
naturar damdis isPaARe R REs Bldtciyl denie rioftel Mkt RO RIS
particul ar Wparticuldrio GRS SFvelicleahbeited. mﬂmatsysyehand mmgvements in
currently use the traditional nortar systemand -2 focus on designing the
struct url® t celatiohghenetiot he firing force. This will result in

)

BACKGROUND AND PRIOR ART

Traditionally, a mortar system was an infantry and commando weapon that was
15 designed for man-packing. It had to be broken down into a few sub-assemblies to
resolve the weight constraint necessitated by man-packing. Therefore, to set up
the mortar system for firing will take at least a few minutes. However, mortar
systems have now been mounted on various vehicles to meet the quick response
required in performing hit-and-run missions demanded in modern warfare.
20
) The traditional mortar system consists of a barrel and breech assembly, bipod
assembly and a base-plate. The breech piece has a spherical joint with the base-
plate sitting on the ground. The bipod assembly is used for supporting the barrel
and for fine adjustment of its elevation and travel. The gas pressure acting on the
25 breech and the reaction force generated during firing, which are subsequently
transmitted onto the structure (base-plate) is very high. It could be as high as
150,000kPa, but it is not a problem for a solid structure such as a base-plate that

sits on the ground and acts as a natural damper.

30 When the mortar system is.platform—mounted (in particular when it is mounted on

a vehicle), most system integrators currently use the traditional mortar system and



heavy structural reinforcenment/nodification of the nounting platform
(vehicle). The danping adapter has been devel oped by sone system
integrators as an interface between the nortar and the platform (vehicle)
which is able to reduce the firing 5 force to about 40% However, even with
a 60% reduction (60,000kPa) of the firing._ force, it is still very large
and requires a heavy structure to wwthstand it. The suspension system al so
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consi dered for use m@?ue nortar system However, when the nortar systemis
20 pl at f or mforeeniteis $tileveryl largoandegjiuiresia heavy istriciuge dobwithstanddt. e The
critical conpared to the weight of the indivjigdyal sub-ass A nce
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t he high rﬁ;@@ éﬂritce, but this nechanism may not be efficient as the
recoiling 20 low to absorb the firi ng energy effectively and
subsequently convert it to the recoil braking force. 25 Cradl e design of

conventional gun systens "O'-cradle designs, "U'-cradle desi gné 1‘and a
combi nation Towe fedowing prabiems have beasskorpenifisnindrwler saving;fie defigencies,
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and the lack of manoeuverability of the whole vehicle.

Recoil mechanism
15
The recoil buffer mechanism is the most essential part of the gun system. The
traditional mortar system is designed for man-packing and therefore its weight must
be relatively lighter to allow portability. Thus the recoil mechanism has never been
considered for use in the mortar system. However, when the mortar system is
20 platform-mounted (vehicle-mounted), the recoil forces become more critical
j compared to the weight of the individual sub-assembly. Hence, some system
integrators have incorporated the recoil mechanism to absorb the high recoil force,
but this mechanism may not be efficient as the recoiling mass is too low to absorb
the firing energy effectively and subsequently convert it to the recoil braking force.

25
Cradle design of conventional gun systems

«O"-cradle designs, “U-cradle designs and a combination of both are the three
most common cradle designs in gun systems that are used for the support and

30 guidance of the recoiling mass during firing.



The "0" cradle design is the first-generation gun cradle design. It has two
bushes at both ends of the cradle to support and allow the barrel to slide
on its outer cylindrical surface when recoiling during firing. It is the
sinplest in construction and the nost commonl y-used design. The big and
long cylindrical sliding surface on 5 thegbarrel carries an excessive
anmount of weight. On the other hand, there are m ni num nunber of parts

attached onqtheA.ecoiling.: o [ € e i dHas
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and guide the barrel while recoiling during firing. Two brackets are

attached ongcylindricabsunfage wben censiling dutingimnge it iathe simplest in carstiycliept@ndas a
bri dge between th? barrel, and cradle.
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cradl e desi §iectivenessRidhe bydfeppadidhaest@ili t s of both 20 the above
designs. Its front support is an "0" cradle design and its rear side is a
"T" cradl e design. The cylindrical surface of the barrel on its céntre

portion is gpedy-fpaditidesignss thl sktonacherdrationgurbcadieedesign aThacTreshapeido
either the barrel or on the breech as the rear support. The barrel
ext er nal 10pr sfatl@n the ceadie i used to supporttang guide thie diagiel adle; receiing dusing
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barrel can be optimized to achieve the design strength (gas pressure distance
profile). Hence, there will be significant weight reduction on the barrel. The recoil
15 cylinder can be attached together with the barrel to increase the recoiling mass to
reduce the recoiling force. However, the cradle is complex in both design and

manufacturing.

The “O" and “U” combination cradle design takes advantage of the benefits of both

20 the above designs. Its front support is an “O” cradle design and its rear side is a

} “T» cradle design. The cylindrical surface of the barrel on its centre portion is used
for front sliding and only one bracket is attached onto either the barrel or on the

breech as the rear support. The barrel external profile is very close to an optimized

design and it saves one bracket. The cradle is, however, complex in both design

25 and manufacturing. Regardless of ail the three types of cradle design, the
minimum length of the cradle will be two X support length + recoiling length +

safety allowance.

Muz rake
30
To-date, the muzzle brake has not been adopted onto any mortar system. The




30 To-date, the nuzzle brake has not been adopted onto any nortar system
The -4 traditional nortar systemis designed to be man-packed. Its weight
is very critical. Therefore, the nuzzle brake has never been consi dered
for the nortar system The bonb nuzzle velocity is very nuch sl ower than
the gas flow when it |eaves the 5 barrelyq. The bonb will be unstable
because of gas turbul ence at the nmuzzle. %Tying to re-stabilize the flight

path of theér%@[ﬁﬂggymogge yﬁtgﬂ% is e %lg{neﬁ%'lbte.rhgn %@h@@”ﬁs 'Iﬂgs vehPertidagt i C

energy and raversing ani sm 1 st conmmon
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design, the single actuator at the centre, or two actuators installed on

both sides of the elevating mass in parallel. The base w dth of these

re most corhermb SuRNeIoHE llpéa«aéﬁgﬁ%%\«%kﬂ%éﬂﬁhgﬁqaéslfﬁow HeBE AR B o
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t he snmoot™h running o mechani sm pt abl e backlash in the

traversing 1@ edatimlizefthe flight path ef tgerbdnab/dumgiﬁlghhdnllzmshltgm the boimbi loaingnd
costly conponents. Alternatively, conplex anti-backlash nechanisns are
normal |y emiBdyretia @nergy AN@aGEa®t obl em Anot her di sadvantage is that the
gear teeth have friction due to their relative novenents and are prone to
wear and tear since it is very difficult to protect against dust and dirt

inits Qper@ééétmiggd {@0@}. g mg@_ﬁam‘gﬁven wear and tear will cause
mal function o he ant1 - backl ash nechani sm after prol onged usage. The
Ilnear at uator is only used in traverse nechani snms having a snaller arc of
| The most common elevating mechanisms used in gun design are the arc and
pinion gear design, the single actuator at the centre, or two actuators installed on
both sides of the elevating mass in parallel. The base width of these mechanisms
is quite small.
15
The arc and pinion gear or linear actuator are most commonly used for the
traversing mechanism. In the arc and pinion mechanism, backlash (clearances)
in the gear trains is essential to ensure the smooth running of the mechanism. The
acceptable backlash in the traversing mechanism for accurate gun laying demand
20 high precision and costly components. Alternatively, complex anti-backlash
) mechanisms are normally employed to resolve the problem. Ancther disadvantage
is that the gear teeth have friction due to their relative movements and are prone
to wear and tear since it is very difficult to protect against dust and dirt in its
operating environment. The uneven wear and tear will cause malfunction of the

25 anti-backiash mechanism after prolonged usage.

The linear actuator is only used in traverse mechanisms having a smaller arc of
traverse. Furthermore, it has a non-linear (cosine error) correlation movement

between the linear actuator and the rotating action. This will complicate the control

30 system for a closed-loop power drive system.




traverse. Furthernore, it has a non-linear (cosine error) correlation
novenment between the |linear actuator and the rotating action. This w |
conplicate the control 30 systemfor a closed-loop power drive system -5
The invention herein seeks to overcone nost of the disadvantages in the
prior art nentioned above. 5 SUMMARY OF THJE | NVENTI ON An obj ective of the
invention is to reduce the recoil force that acts on the structure of the

artillery fiyrin |.at f.or [x Q Qla‘yfq I @ Yl |
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causi ng 10 gafiicABARMovEO suffer excessive bending force and the stable
shape allows the barrel to nove in one plane or in one direction.
Therefore, the inproved system can be nounted on a nuch |ower class of
platformor vehicle (eg. froma 30-tonne vehicle to a 10-tonne vehicle).
This is achieved by optim zing the systemdesign and incorporating the

recoil bsffngmw @TQI@IWEN ymzing the recoil mass. 15 Such a
design a so—rn'cr'ea'sv?—rh?‘r‘amj_e%i nproves the accuracy of the bonb.
Further, another objective is to sinplify the design and increasing the
efficiency of the cradle and traversing mechanismfor the artillery firing
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recoil when tiring the gun. Furthernore, in a traversing nechani sm st eel
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objective of the invention is to inprove.the sa : ci ng
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an artillery gun o e type conprising a breech assenbly .
vehicle to a 10-tonne vehicle). This is achieved by optimizing the system design

and incorporating the recoil buffer, muzzle brake and maximizing the recoil mass.

15 Such a design also increases the range and improves the accuracy of the bomb.

Further, another objective is to simplify the design and increasing the efficiency of
the cradle and traversing mechanism for the artillery firing system. We have found
that, if the recoil cylinder is anchored directly to the saddle, the cradle becomes
20 lighter when the recoil force bypasses the cradle. The external surface of the recoil
cylinder is used as a sliding and guiding surface to allow the recoiling mass to slide
during recoil when firing the gun. Furthermore, in a traversing mechanism, a steel

cable is used in place of gears so that there is zero backlash.

25  Another objective of the invention is to improve the safety of the crew by reducing

the blast (overpressure) at the gun crew area.

According to one aspect of the invention there is provided a recoil buffering
apparatus for use with an artillery gun of the type comprising a breech assembly
30 connected to a barrel, the breech assembly having a firing mechanism for firing a

projectile through an open end of the barrel, the recoil buffering apparatus




30 connected to a barrel, the breech assenbly having a firing nechani sm for
firing a projectile through an open end of the barrel, the recoi

buffering apparatus -6 conprising a recoil buffering neans adapted to be
fixed to the barrel and novable therewith during recoil action of the
barrel caused by firing of the projectilg. and a support neans associ ated
with the recoil buffering nmeans for supporting the recoil buffering neans
and t her eby t ] el eapecoi |
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buf feri ng mseppoit snetinssassogiated withdhe eeadildufiering mrans for aurRATHNG the ferol

f d truction, th il bufferi | ' dt
Phe. suppor  DBTETING fARas SR HISF R pYRRPTH A RAMELan Prsiy e Itehc o
conpri sesg atll'l)élpé&f“iwé}mtgi mdghshaving a piston attached thereto the piston
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bei ng sli"dable rela the buffering cylinder, 15 and the piston and
buffering cylinder being arranged so that sliding novenent therebetween

rovides the buffering action. It is desirable th one end_of. t :
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and the buffering cylinder .of the recoil buffering nmeans is preferably
slidabl e al &H@tﬁﬂ\és%?‘éfﬁagf’ tﬁ? SPBPB?@fi”rr@d that the cradle includes an
aperture within which at |east a part of the buffering cylinder is
slidably received, and that said aperture includes an inner . )

it is preferred that the recoil buffering means comprises a buffering cylinder having

a piston attached thereto the piston being slidable relative to the buffering cylinder,

15 and the piston and buffering cylinder being arranged so that sliding movement

therebetween provides the buffering action.

It is desirable that one end of the buffering cylinder is adapted to be secured to the
barrel by means of a yoke, and the other end of the buffering cylinder is provided
20 with a guide surface adapted to maintain the barrel and the buffering cylinder in

| proper alignment.

Preferably, the barrel and the buffering cylinder have substantially parallel
longitudinal axes. The piston of the recoil buffering means is preferably pivotally
25 secured to the support platform, and the buffering cylinder of the recoil buffering

means is preferably slidable along the cradle.

It is preferred that the cradle includes an aperture within which at least a part of the
buffering cylinder is slidably received, and that said aperture includes an inner

30 surface which acts to support the buffering cylinder.




30 surface which acts to support the buffering cylinder. -7 In a preferred
enbodi nent, the recoil buffering nmeans conprises two of said buffering
cylinders and pistons, and the cradle includes two of said apertures, each
aperture receiving a respective one of said buffering cylinders. It wll be
appreciated that it is possible to provide nore than two of said buffering
cylinders pistons. 5 The support neans is arranged such that, in use, there
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breech assenbly. Thus, the weight of the barrel and breach assenbly are

al | suppor t baffénng tyindersoand pistonss and thepcrgdletineluges syvo ohsaid @peryres #ash 10
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apparatus conprising a support 15 nmeans adapted to support the barrel and
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i ncl udes a thradgk thel sgtadicbufteringppeanst he barrel directly or indirectly,
and at | east one support nenber secured at one end to the 25 cradle and at
the othdP end to a support platform The piston and cylinder may be
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t he breech assenbly.
apparatus for an artillery gun of the type comprising a breech assembly connected
to a barrel, the breech assembly having a firing mechanism for firing a projectile
through an open end of the barrel, the elevating apparatus comprising a support
15 means adapted to support the barrel and breech assembly and an elevating
mechanism for raising and lowering the barre!’ wherein the elevating mechanism
includes a piston and cylinder which are arranged such that relative movement

between the piston and cylinder causes the barrel to be raised or lowered.

20 Preferably the piston and cylinder are secured to the support means, and

) preferably there are two of said pistons and cylinders.

The support means preferably includes a cradle adapted to support the barrel
directly or indirectly, and at least one support member secured at one end to the
25 cradle and at the other end to a support platform. The piston and cylinder may be
secured to the cradle so that they can provide support for the barrel and the breech

assembly.

A connecting member is desirably connected between the support platform and

30 each of said pistons and cylinders, and a cross-connectihg member is desirably

connected between said pistons and/or between each of said cylinders.




A connecting nenber is desirably connected between the support platform and
30 each of said pistons and cylinders, and a cross-connecting nenber is
desirably connected between said pistons and/or between each of said
cylinders. -8 In the preferred enbodi nent, the arrangenent of the pistons
and cylinders, the connecting nmenbers, igae cross-connecting nenber and the
or each support nenber is substantially tetrahedral. 5 According to

anot her_aspifinedbrdibftel RABSdiRk NPEartangeniéitdtidng pistare uhdeylindematine us
for an artillery gun conprising a breech assenbly connected to a barrel,
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t hrough an open end of the barrel, the traversing apparatus conprising; a
support pl atresaber igsubstandialy igifaledral. support the barrel and breech
assenbly in such a manner that 10 said barrel and breech assenbly may
rotate relative to the support platformin order to inpart a traversing
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drive cabl esgggoretxt%gngar?etl alnedaglgee%%r;sls%rﬁbrlg %gdthgth %eggtljggort means follows the
guide member during said traversing motion of the barrel and breech assembly;

15 and drive means secured to the support means and adapted to drive movement

of the support means along the guide member to cause said traversing motion,

wherein the drive means comprises a drive wheel and a drive cable wrapped

around the drive means or in connection therewith, the drive cable being

substantially fixed relative to the guide member so that rotation of the drive wheel

20 causes the drive wheel and the support means to be driven along the guide

member.

The drive cable preferably sits in a recess provided in the drive wheel. The recess
in the drive wheel preferably extends around the drive wheel in a substantially
25 helical fashion. The drive cable may extend at least partly around the guide
member. It is desirable that tensioning means is provided to maintain the drive

cable in tension.

The support means may include at least one support member adapted to support

) 30 the barrel and the breech assembly. Preferably, the or each support member

includes a mechanism for adjusting the elevation of the barrel. Most preferably




menber. It is desirable that tensioning neans is provided to naintain the
drive cable in tension. The support neans nmay include at | east one support
menber adapted to support 30 the barrel and the breech assenbly.
Preferably, the or each support nenber includes a mechani smfor adjusting
the elevation of the barrel. Mst preferaply -9 there are two support
menbers. In a preferred enbodi nent, the guide nenber is provided with a

T-shaped re ezéeéeﬁﬁgsbgggﬁwg@g%ﬁmans is provided with a formation
SS

adapted to ereby gui di ng novenent of the support
nmeans al ong the gui de nenber. According to another aspect of the invention
there is provided an elevating apparatus for an artillery_gun of the type
conpri sing i dpexfetred eswaslipent theguide membar isarewded with 3T =Bapeddeests v

having a firing mechanjsmfor firi a.prqjectile ' d of
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menbers is extendible to vary the elevation of the artillery gun, and
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menber conp??g%r?tlés ﬁ’."%{"oﬁf"gér{gg 5Icl}fﬁ'§ée%'aerra g@#’gfa%%&%e eltggg? Pﬁgﬁg
appar at Us agSQmlirRg, fhe bBréleshaspeaiblphatihg d frentriechanim &rdfoingea ppojectileed

with features of the el evating apparatus descri bed above. Accorg_iung bto
anot her 18sptieough anrapenenschef the hamel dhe elgyating apparatug COMANSNG HURe base

conprising a breech assenbly _co r 88 SEBBbit
havi ng 25 a"?qm?ﬂ'_'g" %Bﬂﬁ%&éafnaf%&gffﬁtﬁﬂéﬁﬁa@@%éﬁ%rgéﬁﬁp guﬁﬁ”&’t‘rﬁ opeEBend of
the barrel, nYé?ﬁéfﬂsrhrréH”g%d%rsrL@bohflﬁé "ARenAgUN Athareltr atdeastioneucfithetsiupport
projectile propellant gas can . .
members is extendible to vary the elevation of the artillery gun, and wherein the
base members and the support members are disposed in a substantially

15 tetrahedral arrangement.

Preferably, two of the support members are extendible. Preferably also, the or each

extendible support member comprises a piston and cylinder arrangement.

20 The elevating apparatus according to this aspect of the invention may also be

1 provided with features of the elevating apparatus described above.

According to another aspect of the invention there is provided an artillery gun
comprising a breech assembly connected to a barrel, the breech assembly having
25 a firing mechanism for firing a projectile through an open end of the barre!, wherein
the barrel includes a muzzle brake through which projectile propeilant gas can

escape from the barrel.

The muzzle brake is disposed adjacent the open end of the barrel. Preferably, the
30 muzzle brake comprises a plurality of apertures provided adjacent to the open end

of the barrel.




escape fromthe barrel. The nuzzle brake is disposed adjacent the open end
of the barrel. Preferably, the 30 nuzzle brake conprises a plurality of
apertures provided adjacent to the open end of the barrel. -10 Any

conmbi nation of the recoil buffering apparatus, the el evating apparatus and
the traversing apparatus nmay be used imghe artillery gun. According to
anot her aspect of the invention there is provided an artillery gun 5

er Lo h _
hovng. a ¢ AnpESRRhARACTod ek sPpardift e ievafind bppartas ahT e
the barrel, yaWtsirgUappHbt EOmBYibe kdinite arilldpyliar i ng apparatus as

descri bed above, an ‘el evating apparatus as described above, and/or a
traversi ng apparatus as descri bed above. 10 The artillery gun according to

the invention is, preferahl | at f orm or._ vehi cl u L n
the expressPesPrdifg {9 |a@p?\%#peégﬁ?1%awgnﬂ83ntﬁ85{?5 ﬁﬁﬂq%@g%ﬂ%af rs and
the like LB i t 1Pt ireabh usedobly IB&ving5 m
m BRI EF5 D\E%Fgﬁiﬁé% %g%%g@%%r&%@égn’gg@ﬁg%% ﬁgs i1l ust ?at eswt he ing
preferred eatemigneethahistrtorifiingrd projectde abioughtan ppen endeofithedbars!; apd

system Figure 1 is an_isonetric view of the nortar sysiemtogeth L th an
enl ar ged viwhe@fcommwmgaaéegwhBUWM?\P%%&?%E‘%PGEF%B/%& ?66‘53' %8%&? of

the nortar system. t L0, Fi L j ne t he
ror tar syst aRRa e s HERe stdler bAdof adrqvefifhaBpdiatds 4, batrivedabdle. | 1
nortar systemillustrated in Figure 1. -11

10 The artillery gun according to the invention is preferably platform or vehicle

mounted.

As used herein the expression “artillery gun” means guns, cannons, howitzers,
mortars and the like, which have a calibre of at least 40mm, preferably above 50

15 mm.

BRIEF D RIPTION THE DRAWING

20 The drawings illustrates the preferred embodiment of the invention relating to its

use in a mortar system.

Figure 1 is an isometric view of the mortar system together with an enlarged view
of the traversing mechanism.

25
Figure 2 is a side view of the mortar system illustrated in Figure 1.

Figure 3 is a plan view of the mortar system illustrated in Figure 1.

30 Figure 4 is a front view of the mortar system ilustrated in Figure 1.




Figure 5 is a side view of a nortar bonb | eaving the barrel of a
conventional nortar gun illustrating the effect of muzzle di sturbance on
the nortar bonb. Figure 6 illustrates a nortar bonb | eaving the barrel of a
nortar gun fitted with a 5 nuzzle brake according to the present

i nvention. Figure 7 shows an end view of.44he nuzzl e brake according to the
present invention DETAILED DESCRI PTION OF THE 10 PREFERRED EMBODI MENT OF
THE | NVENTI ' ' i ' h W I i ng
o the prerapHd % sk iedbrsnRoabombicin nelarErol Soopyenmel Ficted

wi th Fi gur egurilludtrafiflg 4he wifeeihof hlzsie iddtarbameesirdihe mbetar banhbt ront vi ews of
the nortar systemrespectively. 15 The nortar system consists of the
recoiling mass 10, elevating mass 20, traversing mass 30 and track

assenbly 50._, Recqj ling mass 20 The recoill ' |l e
brake 11, b%ﬁgﬁ'é?%l'ﬂysﬁ?tgéﬁm?ﬁarg@w efﬁ“,"g;}gggﬁaqﬁﬁ%tj?? A g’ﬁegéféﬁﬁgﬁe?} ané
| ock nutsg. r : ] 4 design is |located at the
front en§ O@uﬁ?ﬁ%&?rﬂﬁr#@g%& dﬁfgé?ﬁg?fvggﬂ?nt egrated into the barrel 12
(rmono- bl ock) or detachable 25 for ease of production. The breech 15 with
the firing nechani sm (not shown) and firing, |lever 16 are att > .t he
ot her end ofiguRR 7ishoms an end view ‘?fﬁﬁe8?%4[?9'?&‘8Fcc?ﬁd%q%é.tﬁ?ﬁée%jﬂ?&eﬁ'ghi s
supported by the yoke 13 and is secured by the | ock-nut vyoke 14. 30 The
two recoil buffer cylinders 17 are attached to the yoke 13 and fastened to.
it by the b@mgﬂ DEQTRIPIWONOFIBHIEThe recoil buffer piston rods 23 are
pivoted to the -12 trunnion 32 on the saddle ..The guiding surface (C) on
t he out 6p sEREHERBEDR EMBOBPIMENTOFf HHE N BN 17 wi Il guide the barrel
10' and ensure that the recoil buffer cylinders and barrel are parallel.
During the recoiling notion, the whole recoiling

Figure 1 is an isometric view of the mortar system according to the preferred

embodiment of this invention. Figure 1 should be read with Figures 2, 3 and 4
which illustrate the side, plan and front views of the mortar system respectively.
15 The mortar system consists of the recoiling mass 10, elevating mass 20, traversing

mass 30 and track assembly 50.

Recoiling mass

20 The recoiling mass 10 consists of a muzzle brake 11, barrel 12, breech 15, yoke

i 13, recoil buffer cylinder 17 and lock nuts.

A muzzle brake 11 with a pepper-port design is located at the front end of the
barrel. It could either be integrated into the barrel 12 (monc-block) or detachable

25 for ease of production. The breech 15 with the firing mechanism (not shown) and
firing lever 16 are attached at the other end of the barrel to form the chamber for
firing. The barrel 12 is supported by the yoke 13 and is secured by the lock-nut
yoke 14.

30 The two recoil buffer cylinders 17 are attached to the yoke 13 and fastened to it by

the lock-nut recoil buffer 18. The recoil buffer piston rods 23 are pivoted to the




mass 10 is sliding relative to the cradle 21 on the outer surface (A) of
the recoil buffer cylinders 17 and outer surface (B) of the recoil buffer
“‘piston rods 23. The recoil buffer has a1Bydro-pneumatic type design, in
that the buffer and recuperating functions are integrated. It is optim zed

for the pértic.ulnaqrztcr,,gg.,%%é&ﬂe 37eSthe'quilipl durtdceq O)th ebumsoiiataal e t he

parti cul ar reomg’ S1 gne onvért the inpulsive force that is

gener at'ed WRwhiglide e bagreen §andaent e isattherecyil baffer
di schar ge %oﬁ@ﬁhﬁﬁgf or ce(bevenl y throughout the whole Ilength of the
recoi | i ng sfiieless antioareet airé ipageiiehs Butingtherepeilipg stetion, dok whele fecoiling

original position after the kinetic ener has been conpl etel.y disch ed
by the. enpagy 1 o ditling relstve e the crage %ﬁ %’9?’?%&5?3; %%@h@“i?ﬁbﬁtrﬁgﬁﬁ
significantly sinplifies the cradl e desd | 44Nng force
by maxi ni zbw%ert elindersol 1 aﬁgs@ﬁ%?“%@ Mnlﬁ?gﬁég?%ﬁ?? é%’,gor[ ﬁe c%%'dl e
design by using the recoil sliding surface (A of the recoil buffer
cylinder 17 and the piston rods 23 that serve as supports and gui des for

the whol e ‘Eﬁ%onjécioﬂgbllﬁ?esrshag he hergbheurbtic yper delsign21n itbal he buffers and
I

short ened has only one support length) and it is supported on Lpe
outer surfaeapefatimefinttions defiftegrateti itis opimizest KadherParievlangecoling

supportin oints on the barrel, so,that e cradl neyf :.e | an
recoil i nggrl'ngsse‘lo meﬁﬁn@dhﬁéﬁéxlm%ﬁhﬁg%?}ﬂ?ﬁiB?&‘cf%rgfozﬁ%%%seﬁ%g%]%r y
with the barrel 12. ring fiti ko elriefg
barrel 12 aanmerHbESTRRR RS L %%%@bﬁiﬁféﬂﬁ?{%%‘#ﬁ%%‘*ﬁ;ﬁe% .y
energy by [ AL aqgﬁ it BRSTaki deashivdhfoughouhithe e
gener at ed %ﬁ?k@%@%@?h}%ﬁ?'&n Slgg?i on glr??]?rr%nsm t_?gejd to tBe two fecoil
buf fer cyl |EH§€H f Ie roESIeD strokey dhe feoilifigemans Hewdl be yenes kgl ks s

el w

17 are paral with the barrel and recoil buffer piston L.
pi vot ed t corigisal position @fteg 2he kinetis enaiay d1ag1beRn GEE%teghé'ggﬁeé%d?%ﬁ the
reduces t ht-:?nerr%groslttlargdoirnctﬁe brgcéiilgu#er cylinders 17.

The invention significantly simplifies the cradle design and reduces the recoiling
force by maximizing the recoil mass 10. The invention simplifies the cradle design
by using the recoil sliding surface (A} of the recoil buffer cylinder 17 and the piston
rods 23 that serve as supports and guides for the whole recoiling mass. The length
of the cradle 21 is very much shortened (it has only one support length) and it is
supported on the outer surface of the recoil buffer cylinder 17 instead of the two
] supporting points on the barrel, so that the cradle does not experience any

recoiling force. The two recoil buffer cylinders 17 are mounted together with the

barrel 12.

During firing, the gas pressure generated in the barre! 12 that acts on the breech

end will be transformed to kinetic energy by accelerating the recoiling mass. The
braking force will be generated by the recoil buffering action and transmitted to the
two recail buffer cylinders 17 through the yoke 13. The two recoil buffer cy!?nders
17 are paralle! with the barrel and recoil buffer piston rods 23 are pivoted to the

trunnion 32 on the saddle 31 directly. The invention reduces the recoil force by




attaching the two recoil buffer cylinders 17 together with the barrel 12'to
mexi mze the recoiling mass and reduci ng the weight of the cradle by
anchoring the piston rods 23 of the recoil buffer cylinder 17 to the
saddl'e 31 directly. Therefore. the reggil force is directed to the saddle
31 and the cradle 21 will not suffer fron1any recoil force. Hence, -the

Lﬁgit '1§” éﬁmcth:?rfgaﬁ%a%&{qéaﬁ”uémﬁaﬁﬁ *fqgee‘fﬁé) Sl R 1o PR '
Mu T

{he.bar dheqecoliBaaress Aoy yeoyite HE ERIATE e ANE R itk R esigg onto

(over pr oSEHE 21 e (AUR (R Gifddr 17 16 11 380HRCE $ Breelly. NTheRrare g

| mproves Figure 5 is a side view of a nortar bonb

60 | eavi W&cbi’l‘??ﬂéérlé elireé2dob the zaddRNE1 and thermadlerZ‘gumil not sufferdcamanyhe
ef fect of nuzz di sturbance on the nortar There is muzzl e

di st ur bangegibfsress eHehee, phe furictian of m@@d&%mﬂ Pﬁﬁydlﬁgﬂﬁ’ SURBOTAENSHIgEOf t he
barrel 70 as the bonb 60 | eaves the ope he barr el T | ting

of the bdhe régoibrgisEssHhd. end thﬁﬂ%ldéﬁ?éﬁeﬂaﬂh?f‘}@%? ﬁ.?ﬂc?&n%”bggméé*yesult

of the nuzzl e disturbance, the accuracy of the bonb is nuch reduced.

Figure 6refve@@rates a nortar bonb 60 |eaving the barrel 12 of a nortar gun

fitted with a nuzzle brake 11 according to the present invention. The
muzzl e brake 11 includes a plurality of portholes to allow the gases to

escape fr_@%rel 12 through the porthol es instead of through the
nmout h of arrel 12. The invention allows significant anmount of gases

to escape through the porthol es before the bonb Ieaves the barrel nuzzle.
Therefore, the gas pressure at the muz \

barrel 1Xh@ mor%é Sy fNCOLReEES %Wdff-@ée %ﬁ'ﬁ%? ? 'ﬁ%gg’rﬁg%r#ﬁ? LA

di st ur bance, s CONARAUER dkoijhb foRerdhdBiatt kévérﬁf’é?éstﬁé gethe blinghew areay. much

earlier. crease e range and i nprove the accuracy of the
bomb 60. y also increases the range and improves the accuracy of the bomb.

Figure 5 is a side view of a mortar bomb 60 leaving the barrel 70 of a conventional
mortar gun illustrating the effect of muzzle disturbance on the mortar bomb 60.
There is muzzle disturbance because the propellant gases escape through the
opening of the barrel 70 as the bomb 60 leaves the opening of the barrel 70. The
tilting of the bomb 60 caused by the disturbance is quite significant. As a result of

the muzzle disturbance, the accuracy of the bomb is much reduced.

Figure 6 illustrates a mortar bomb 60 leaving the barrel 12 of a mortar gun fitted
with a muzzle brake 11 according to the present invention. The muzzle brake 11
includes a piurality of portholes to allow the gases to escape from the barrgl 12
through the portholes instead of through the mouth of the barrel 12. The invention
allows significant amount of gases to escape through the portholes before the
bomb leaves the barrel muzzle. Therefore, the gas pressure at the muzzie

when the bomb 60 leaves the barrel 12 will be significantly reduced, thereby
reducing muzzle disturbance. Consequently, the bomb 60 will reach steady-flight

very much earlier. which will mcrease the range and improve the accuracy of the

bomb 60.




-14 The invention al so reduces bl ast (overpressure at the gun crew area) as
the release of the high-pressure gases has been spread over a | onger
period of time. It further reduces the recoiling force because of the
nmuzzl e brake efficiency. The change in direction of the high-pressure gas
flow that acts on the nmuzzle brake 11 5-WH | reduce the recoil force,

unli ke in the conventional nortar systemw thout the muzzle brake.

El evati ng nupe iHRention elisy abdingesTbist 26verpressstes abfthe fgurc ceaw @rea) asdhehe

whol e of the recoiling_ mass 10. The cradle 21 is desgped t o sugm.t and
gui de t he wielease etthel hig-pressure gases has beglspread,PyYelc@ 'Ngs PERRY A% coi |

buffer cylipders 17. C | e | t r ; n ting
fube 22" andNeeRayees HE fiolinoni SERIER o dne i f2bin Bk G EnEE TTRE" | 1O
cradl e 21 i ghaQge frdifsttion dftke ﬁl%\lﬁﬁeismecgési fistettat 40tst én they yuktie brakedat i on
of the whole elevating mass 20. El evating nmechanism 20 Figures 1 to 4 also
i |1 ustrate wilkrethmiegtheaecoh foreeeualikenip thecanventioralmporniacsistednwithaytdhe
cradle 21 of th gortar systemis nounted on two el evating cylinders 40.
Two saddle”&ﬁﬁﬁ% f4%9y tubes 33 and a cross-connecting tube 36 form a base
triangle. The cradle connecting tubes 22, saddl e connecting tubes 33 and

el evating 25 cylinders 40 formtwo side triangles. The elevating cylinders

40 are sitefg|omtingemheét front support 34 and right front support 35 and
both are connected to the cradle 21 for varying the elevation of the whole
el evating mass 20. The el evating nmechanism of the two elevating cylinders

oi ther (9pe THE HRdRlfio Wad¥ PARERYs, BF IR AT 2 AR Bhod GURCIERAG, oo
for synchr opquss fpvenent .

The cradle 21 is designed to support and guide the whole recoiling mass 10 on the
outer surface A of the two recoil buffer cylinders 17. The cradle 21 is connected
15 by the cradle connecting tube 22 and pivoted at the trunnion 32 on the saddle 31.
The bottom of the cradie 21 is connected to the elevating cylinders 40 to vary the

elevation of the whole elevating mass 20.

Elevating mechanism
20

Figures 1 to 4 also illustrate the design of the elevating and traversing mechanism.
The cradle 21 of the mortar system is mounted on two elevating cylinders 40. Two
saddle connecting tubes 33 and a cross-connecting tube 36 form a base triangle.
The cradie connecting tubes 22, saddle connecting tubes 33 and elevating
25  cylinders 40 form two side triangles. The elevating cylinders 40 are sited on the left
front support 34 and right front support 35 and both are connected to the cradle 21
for varying the elevation of the whole elevating mass 20. The elevating mechanism
of the two elevating cylinders 40 could be hydraulic or mechanical screw types.
However, regardless of either type of design, the two elevating cylinders 40 have

30 to be linked for synchronous movement.




-15 The two el evating cylinders 40 and the cross-connecting tube 36 forma
front triangle. The four triangles nmentioned forns a tetrahedron shape..
'This.i's the nost stable geonetry since the base wi dth of the nechani sm has
been significantly increased. This gedsetry al so elinminates any bending
nonent that acts on the structural nenbers: Hence, the structural strength

and vel ghtheohwd e Pt B} PlerdTaBsarle ha Rross-Buhntaig dibe eetinned e

i nventio hus reduce e nunber of noving joints of the whole el evating

mechani s pigfe alrhe féuﬁﬁhhélé@%édmnédmmm a Tetramedronghapes Thieistthawosti ng
mass 30 conslists of a saddle 31, two connecti ng tubes 33, left front
support étﬂabfél%ﬂmémrsinwwmobaseawwmwf theanecbengmy&as bﬁﬁmsﬁgtﬁﬁnﬂuross

connect i ng

two el evating cylinders 40, .and the g?ole? 3
el evat i ninarease0 Tmmge@mwealsqe?@tr@te%@nvrqun%mwsn et po e
nbly 50 and t t t
ti‘iBSck,r t fyggﬁﬁ&?a meraereT Hencn.ohe syt 4@1;%?%@%8@? r\‘f;éﬁ* g’@m %ﬁf’i d
rack o e n
al | ows b&%sfiﬁ#&%WJﬁ%&OrgéﬂFo ‘sl | gﬁgﬁﬁﬁﬂ trﬁrﬁ\g sgggl e B?Qandee front

support Sm'%mﬁ c%f'the GHYIE ele@tify ni@eharisiol 2na alsoesitriplifies tiedesignand
cross connect Jng tube 36 to forma triangul ar base. The el evating cylinder

40 is sited on the left front support 34 and right front support 35 and
both front supports 34,35 are connected to the cradle 21 to vary the

el evat i ohrayersing Mass e el evati ng mass 20. Traversi ng mechani sm The
traversi ng nechani sm consi sts of a three base connecting tubes 33, 36
connecting the left front support 34, right front support 35 and the saddle

31, The 1Oysgdilifiy fhssSarPéd it Bf 5 RadERE T ewas corimedtingdubess S8R0 and
is rotatable aro vertical axis. The left front support and the

right f rﬁjﬁpmmght%nhsuwdmﬂs alith'treversing gear housing 37, cross conne ng
tube 36, two elevating cylinders 40 and the whole of the elevating mass 20.

The saddie 31 is sited in the centre of the track assembly 50 and is rotatabie. The.
left front support 34 and right front support 35 haveradial “T" slots. Both front
supports 34,35 ride on the track of the track assembly 50 which is concentric with
the centre and allows both front supports 34,35 to slide on it. The saddle 31 and

front supports 34,35 are all connected by two saddle connecting tubes 33 and

cross connecting tube 36 to form a trianguiar base.

The elevating cylinder 40 is sited on the left front support 34 and right front support
35 and both front supports 34,35 are connected to the cradle 21 to vary the

elevation of the whole elevating mass 20.

T@‘ ggrg.ing mechganism

The traversmg rnechamsm consists of a three base connecting tubes 33,36

connecting the Ieﬂ front support 34, right front support 35 and the saddle 31. The




slots. They ride on the track of the track assenbly 50 which is concentric
with the centre and allows the left front support 34 and the right front
'support 35 to slide on it. The saddle 31 and front supports 34 & 35 are
connected by two saddle connecting tulygs 33 and cross-connecting tube 36
to forma triangul ar base. The assenbly allows the traversing nmass 30 to

rotate along the track assenbly 50, T ' LNl EoCh BY=F '
st ruct ur e saddlend! isrsied '&é@%ﬁ%‘?%e ggth[e(}r%cg{%gtéﬂ@;ﬁ edr1 % ‘@{fg&g%ggggﬁmﬁig

structure. The inventian,differ o Bappat G5aabepiadiait Tas
the gear Vegical pys. ﬁ%ﬁq%g&"&ﬁ#éﬁg‘tanggpqgggilggﬁgg ,Tﬁ%psteel cable 39 rests

on the plajn cylindri Ofratkasseably 50 sdnidh is cahoentric with thed
fixed. Its(ﬂ%pﬁhgygghﬁwg%ﬁc?f?dﬁh% whi |l e tr’?e other end is_tensioned by a

spring ( ne%nﬁQ%W@alloWﬁhEU@feﬁonaﬂwmé ang the mighhBostsurrart 38 (slidg,ep al

groove on the pinion 38. The pinion 38 holds_ its positign, firn.y L[t is
squeezed Ry The ssddleod iamdt front supporabide 83§95 qrﬁecggﬂ?éﬁpct?ﬁ Qwosiﬁafdié
groove on the pinion increases the contact s C e e abl e
39 and t benpectingntudgs 3Gtarsl E@SE1FENBY 9{‘:’8‘3% E’r@ ﬁsoo“wei &ngn@%éregvzn&
deformation of the steel ,cable res R WHcR Bs$émitsty 80.ached
to the ri Qﬁ%emlb&h?“@‘ﬁlﬁﬂla?t"ag@r%@gLﬂgsgl ‘rr%?\ggrrgltmgg %8@%12 I't houses t%e

bear] nas. THOLE s SUBRRE 38 EhdhidhcihedSiruditee o thentack assermbly Sethanmsih

coul d be rmge Ich is a very common design , and can be

nmanual or | pouk it Rl Bf thEgriotareer si ng novenent is generated when the
pinion 381s rotated in simlar fashion to a gears arc and pinion action.

The rotating action of the pinion 38 winds the steel cable 39 from one

side as well 'as concurrentl nwi _ndi ' : | e gedeteeth is
Ther ef or eTha Iaveﬂ'@@@rﬂlﬁ%{'ﬁr}f‘gﬁstHSrFaneBﬂghé]t%& éﬁglﬁ"gag?gw N gbe _egeer_lelrlat ed

and wi || 5“@%&%@%{%% a#{fgg{.ecgbfp@ éabf ayes St cabse 38restslan tne phain oybn

teeth in & arc and pinion design, the inventiog does. ag
surface of the track assembly 50 with one end fixed. It wraps around the pinion

while the other end is tensioned by a spring (not shown). The steel cable 39 sits

in the semi-circular spiral groove on the pinion 38. The pinion 38 hoids its position

firmly as it is squeezed by the tension in the steel cable 38. The semicircular spiral

groove on the pinion increases the contact surface between the steel cable 39 and

the pinion 38. It also improves the gripping power and prevents deformation of the

steel cable.

| | The traversing gear housing 37 is attached to the right front support 35 as an

integrated block. It houses the bearings, which support the pinion 38. The pinion’s

driving mechanism could be a worm and worm gear, which is a very common

design , and can be manual or power driven.

The traversing movement is generated when the pinion 38 is rotated in similar

fashion to a gear's arc and pinion action. The rotating actiion of the pinion 38 winds

y unwinding it on the

eel cable 39 will be

the steel cable 38 from one side as well as concurrentt

opposite side. Therefore, a differential tension in the st

generated and will subsequently move the traversing mass 30.




not have a relative novenent in between the steel cable 39 and the pinion
38. Therefore, there is zero backlash in the traversing nmechanism In
addition, dust and dirt trapped in the steel cable and the pinion will not
affect its functionality. The 5 invention also elimnates the problem of

mal functioning in extrene tenperatures @gused by the thermal expansion of
the material in the conventional arc and pinion design as whatever changes
in the size |

aut omat  cal 19 ISETRE deBY (AT S O EERRAC g piEBRIe] Insiertien does

shown) . Themet trave a relathve Meseaterdrin ibetweentia lsted whblep88 @ndsihet ginion188.The
invention is also very nuch sinplified, lighter in weight and si n|f|c§tntly

al lows | ar Jhereforerthptis zﬁrprt@cbta@auatth@hrayewmaaﬂmhﬁawgm n agditiopngusk i on

Caai 11 ome odhgdi ERBER I Re IS ISt e Bfipn b afiét i fanctisfaty. The
under st Og,g tu'i\?éntrdh%lsa\éﬁﬂﬁmas it brsifemadf mametctivairgin @ffemetsinpersttiasns

and/or additions which fall wthin the spirft and scope of the above
descri pti oncaakedhbydhe trmmat eXpansieh oidhedadatesakindhe caaventioaat awANERINIAned

Ui bl {oestabAs, PEEYSH SATeRLRy G §{zféﬁfgf "?355‘41%8%@%& 9§ rghae in
t
raversing 3Rl M?%mrbﬁ%@?b{éﬂg GoHHBerATR tpaténabﬁ%%él%@ﬁr‘@bme

(15) connectedtoa arre having a firing
nmechani sm  fspringji(hbhshewny. of learefdre, it beoagiesam ememrmmhteﬂy fileproaf syste(ri2) |
the traversing apparatus conprising: a support platform (31 ) which is
adapt ed k& support the barrel and breech.assenbly in such a manner that

sai'd barrel (12, ?@ﬁo;} Eraﬁ&f Jgﬁﬁlﬁ(‘fﬂ)ls%r%ﬁé% I errlﬁwgl tré?'loeéli;ﬁiﬁcéﬂifﬂﬁnws

support platform ravers ng notfon to
barrel and haggs tolerarieihthe phsdustiopwfithe icotriponents.

The invention described herein is susceptible to variations, modifications and/or
15 additions 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. Although the preferred

embodiment of the invention mentioned above relates to a mortar firing system, the

invention may also be suitable for other types of artillery systems.
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I ncl udi ng an arcuate gui de nenber havi ng support neans adapted to support
the barrel (12) and breech assenbly (15) so that the support neans foll ows
the guide nenber during said traversing notion of the barrel (12) and
breech assenbly (15); and drive neans secured to the support neans and
adapted to drive novenent of the support geans al ong the gui de nenber to
cause said traversing notion, wherein t htPdrive neans conprises a drive
wheel (38) and a drive cable (39) wapped around the drive wheel or in
connection tGeAMMS h, the drive cable being substantially fixed relative
to the guide nmenber so that rotation of the drive wheel (38) causes the
drive wheel (38) to be driven along the guide nenber. 2. Apparatus

according tq cl a r risimgi an bee cri‘ea&wnbl
9.19,cl al Myfay mmg zﬁi(ﬁ&réthu% f_ef lak GarfildTy UNSEOIMPprising e y

provided in t'he Apparatus according to claim1

wherein the nsz;mnectédnetodau barrehdt2), (tbe) bresche agserbhi(dd) having \& filinge!
(38) in a subs

i1y helical fash d 1,
2 o1 3. whommeohasissh,dar rfém'gégrpgojaei oo sovia a7 Bhahr Shih e 2L U,
39) int 3t di |

(i ve. cabl o @siriaABRAGI CB etk syPepl Hidom 1813, hich i 4606A foe
fppar at us aceel d&{‘@]ﬁté’arf’ﬁé?%nar!ﬁeQ SELS g'm LaciFa biSthat € DapRO(12) areins

i nc] udes at § e support ne adapted to support the barrel

and the br edo:rheals aessimply (115) may, rotigaelative t@é%supw plattare; (319, Ny %E%
cl'ovati on_ ofPRE BirTaPRamstotsto (R bafa aad BRa sy vy s bRl #faformyy |
support meanRt Pt fry ﬁﬁe'“26’?2?%2?*?@&????3?2@3’%@;@????%2E‘s‘i“e
t her eby gui digree! foR)eamehbreeth tissembiyp(id) so thedtise aImertm ollewrdhe guide
member during said traversing motion of the barrel (12) and breech assembly (15);
and drive means secured to the support means and adapted to drive movement
of the support means along the guide member to cause said traversing motion,
wherein the drive means comprises a drive wheel (38) and a drive cable (39)
wrapped around the drive wheel or in connection therewith, the drive cable being
substantially fixed relative to the guide member so that rotation of the drive wheel

(38) causes the drive wheel (38) to be driven along the guide member.

2. Apparatus according to claim 1 , wherein the drive cable (39) sits in a

recess provided in the drive wheel (38).

3. Apparatus according to claim 1 , wherein the recess in the drive whee! (38)

extends around the drive wheel (38) in a substantially helical fashion.

4, Apparatus according to claim 1,2 or 3,  wherein tensioning means is

provided to maintain the drive cable (39) in tension.

5. Apparatus according to claim 1, 2, 3 or 4, wherein the drive cable (39)

extends at least partly around the guide member




9. An artillery gun conprising a breech assenbly (15) connected to. a barr el
(12), the breech assenbly (15) having a firing mechanismfor firing a -

projectile through an open end of the barrel (12),. and further conprising

a recoil buffering apparatus an el evat9ng apparatus and/or a traversing
apparatus according to any one of clains 1 to 8 O An artillery gun

accordi ng to6 any erust:Slﬁ:o?tﬂiﬁgqgid’iﬁr sh@bfglaimbel eton 5t herhesgitithe eauppgiin i s
pl atform or VehiC nounted. 117 An artillery gun according.to %n)(én_ie of
the precedi Rgesnginsrudeshatrieast drieesuppart me@nqﬁrgadant@déOﬁﬁppgﬁ te parreh (Tal,
artillery gun according to c] ai q1 9, wherein the artillery gun is a nortar
gun, and whaneithetireeedppegmPA)iS)-ncl udes a nuzzl e brake (11) through which
projectile propellant gas can escape fromthe barrel (12).

7. Apparatus according to claim 6, wherein the or each support member

includes a mechanism, for adjusting the elevation of the barrel (12).

8. Apparétus according to any one of claims 1 to 7 wherein the guide

member is provided with a T-shaped recess, and the support means is provided

with a formation adapted to engage the recess, thereby guiding movement of the

support means along the guide member.

9. An artillery gun cémprising a breech assembly (15) connected to a barrel
(12), the breech assembly ( 15) having a firing mechanism for firing a projectile
through an open end of the barrel (12), and further comprising a recoil buffering
. an elevating apparatus

. and/or a traversing apparatus

apparatus
accdrding to any one of claims 1 to 8,

10 An artillery gun according to any one of the preceding claims, wherein the |

artillery gun is piatform or vehicle mounted.

11.  An artillery gun according to any one of the preceding claims, wherein the

artillery gun is a mortar gun.

12.  An artillery gun according to claim 9, wherein the artillery gun is a mortar
gun, and wherein the barrel (12) includes a muzzle brake (11) through which

projectile propellant gas can escape from the barrel (12).






