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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 infanfry and commando 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
| east a few m nutes. However, nortar systens have now been nounted on
various vehicles to neet the quick response required in performng

hi t-and-run m ssions demanded in nodern warfare. 20 The traditional nortar
system consi sts of a barrel and breech assenbly, bipod assenbly and a
base-pl ate. The breech PHAPROVER £ T€6) ARIILLERY FIRING SYSTEMe- pl ate
sifting on_the ground. The bipod assenbly is used for supporting the barrel
and for finRe adjustnment of its elevation and travel. The gas pressure acting
on the 25 bre aehj on force generated during firing, which are
subsequent |y p&?ﬁ%@ﬂfpggg JrLSJthe structure (base-plate) is very high. It
could be as high as 150, 000kPa, but it is not a problemfor a solid
structure such as a base-plate that sits on the ground and acts as a

nat ur al danpefhisspvignton relstasoiot a platfpsmernvehigie-mdunted mptiliene firiog systeam aod| ar

when it is nmounted on ,a vehicle), t systemintegrators currently use the
traditional ntyR lcgtggfqapn rmzz_tr W.\T!ll)csle-ma/untetr:lT1 mor%argsys%em and lmprover%ents in

10 relation thereto.

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
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focus on designing the structure to withstand the firing force. This w |
result in heavy structural reinforcenent/nodification of the nounting

pl atform (vehicle). The danping adapter has been devel oped by sonme 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 -pPorce, it is still very large and
requires a heavy structure to withstand it. The suspension system also

requires reinffogwesrrdedigninhahe!siiucrre toweihsthed the filrgifered Thie viillrres@nin t .
10 The foll ow ng probl ens have been borne in m nd when solving the

defi ci enci es, heayy ﬁtragturaéﬁm&rce@@aat/moﬁlﬁcaéom eithermoaating pletfosn (vetdclenrithe
t f the th k of bility of th |
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desi gnedf or man- packing and therefore it be relatively lighter
to al | ow pdrt dickitoybolihd8% Hdoweesr| Ever aithra S(Th%haductmre(IGOl;mEKPa)@mmajm@
for use in the nortar system However, when the nortar systemijs 2
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force, but tfﬂbzﬁ,—@eﬁh@msm 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 desi gn of conventional gun systems

"O'-cradl e _de ns a conbi i on e the
three oot camboiRIENin Bratems feve bernbey Bvend ahed soiaadis grnigibdes.
support and  g,ch as lack of recoit buffering and accuracy of the mortar systems of the prior art,

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 (vehicie-mounted), the recoil forces become more critical
compared teo 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 cradie designs in gun systems that are used for the support and

30 guidance of the recoiling mass during firing.



30 guidance of the recoiling mass during firing. -3- The "0" cradl e 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 comonl y-used design. The big and | ong
cylindrical sliding surface on 5 the barre™ carries an excessive anount of
wei ght. On the ot her hanaégthere a m ni mum nunber of parts attached on

the recoiling' sl ciadie fesignicihe f{rgtege@rﬁggm pyR sEaste gesighe Ibiids bye RYses t he
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barrel (or oné on the barrel and one on he breech) as a bridge between the
barrel and crthelmostitmmmonty-neéd pesignl el hef bighand lbagradindacel istidimgt surfacedon o
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reduce the recoiling torce. e cra nplex 1n bo I'gn

and manuf actaffectigendde of the loukteringd oftibeleoail.i on cradl e design takes
advant age 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 rface of the.barrel on its centre portion isS. us Lor front
ol ding and oS belHiedaigieRe sbbumdtedirtog obR cradif gegigh; dnes” Shoks
breech as;¢ h ¥ r f IShi > Oy an
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cradle design, the mninum/length of the cradle will be two X support
length + r ecdhﬁhﬁgeq:r@rﬁﬁa, bridge between the barrel and cradle. The external prof?le of the
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 all the three types of cradle design, the
minimum length of the cradle will be two X support length + recoiling length +

safety allowance.

Muzzle brake
30

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



safety all owance. Mizzl e brake 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

nmuzzl e brake has never been considered for the nortar system
muzzl e velocity is very nuch slower than the gas flow when it

The bomb
| eaves the 5

barrel. The bomb will be unstabl e because -%f gas turbul ence at the nmuzzle.
Trying to re-stabilize the flight path of the bonb during flight wll
result in thdrasdignal Byartay systes isi drsigneddadiegpanmpckeduttsoyeight swery sgticald
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centre, or two actuators installed on both sides of the elevating nass in

parall el. The base width of these nmechanisns is quite small.

15 The arc and

pi ni on gear drhd horabmuazderatlocitaiserenpsiuch siowsrltyan fedgaofiowihert it kases thg
mechanism_1In the arc and pinion nechani sm backlash (clearances) in the

gear trains icar@isihepambwilibenstahle desaw of aasiHriense atiberpetzder Tindrhe

Germnd 20 hi gh b e el B6t Bt B RN BNNIG Vet IR SR e Br oo
anti - backl ashts WiReHPBhEIGy S Eadlre®y.| y enpl oyed to resolve the problem
Anot her di sadvantage isS'that the gear teeth have friction due to their

rel ati ve novenents and are prone to wear and tear since it is very

difficult tor:;:ié\c’)éect ﬁ.g?i nst .dust C?11nd.dirt inits

ting and traversing mechanism
10
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 instalied 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 backiash in the traversing mechanism for accurate gun laying demand

20 high precision and costly components. Alternatively, complex anti-backiash

mechanisms are normally employed to resolve the problem. Another 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-backlash 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 finear actuator and the rotating action. This will complicate the control

30 system for a closed-loop power drive system.



operating environnment. The uneven wear and tear will cause mal function of
the 25 anti-backlash nmechani sm after prol onged usage. The |inear actuator
is only used in traverse nmechani sns having a snaller are of traverse.
Furthernore, it has a non-linear (cosine error) correlation novenent
between the |inear actuator and the rotatigg action. This wll conplicate
the control 30 systemfor a closed-loop power drive system -5- The

i nvention herein seeks to overcone nost of the disadyantaqes in the prior
art nment i onedieibygation;hefginaesksde ovgrcomgrpst olithmdisapeantpges o7 thenrior art

I nvention is : recoil force that acts on the structure of the
artillery fiﬁb%ﬁﬁ%ﬂ%fggéﬂgby up to 80% We have found that providing a
tetrahedron shape for the arrangenent of the elevating cylinder avoids
causing 10 each nenber to suffer excessive bending force and the stable
shape allows the barrel to nove in one plane or in one direction.
Therefore,_the | e nmounted on a nmuch | ower class of

pl atform -2 & RN ehne  vehicle to a 10-tonne vehicle).
This is achieved by optim zing the systemdesign and incorporating the
recoil buffer, nuzzle brake and maxi m zing the recoil mass. 15 Such a design
al so i ncr easefn bbjectived oethanidvéniiy @6 rédikeatie vedsiiofde tHak ab@dn thd-strhdiare
anot her objective is to sinplify the design and increasing the efficiency of
the cradl e arf theagdilenn§ring anatiorsmbiyoup ta 3Gkt | Weehgve ifound teglspeviding shave
found that, i he recoil linder is anchaored directly to the saddle, the
cradle beconderabefinpapeiheraTangesnea be S pteie avatecaubing

ext er nal rf ] I Iy 61| Wl
surface tgyal ow @%ﬁ%géi | r?(lgje%%(ésél\%séw@g%%rﬁ%ﬁ}e;%fggr&%h@r??%%gﬁ?he

gun. Furt her roareei tormavé irayee plarg orinha directionst Hedrefarabthe ingprosed systept ace
of gears so that there is zero backl ash. )
can be mounted on a much lower class of platform or vehicle (eg. from a 30-tonne

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 recoail
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 recail 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



25 Anot her objective of the invention is to inprove 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 conprising a breech assenbly 30
connected to a barrel, the breech assenbly_having a firing nmechanismfor
firing a projectile through an open end of Bt he barrel, the recoil buffering

apparatus -6- conprising a recoil buffering nmeans adapted to be fixed to the
barrel and msPaMMsing pepeqi buffering mgareadaptedde bedixed te e barekand ipyadiay

firing of th l.&8CL1 e : or } at e i.th the recail
buf fering negﬂg'r%ﬁ' @#ﬁb%ﬁ%ﬂ@%ﬂﬁ%EBEEO%%E‘)@#B%&i&gﬁrﬁ@aﬁfstwgﬁd’oﬁ‘fg‘ee5‘3'78 8
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nmeans. Preferably, the support neans includes a Cradle, and the recoil

buf f eri ng nednsferiong reéanmbhd théreby suppodingdhe baPred baddivegclabssemblyethsaupgior t
means i ncl udes a support  platform and one end of the recoil buffering
means is di réE?If?c‘%‘EgH{f%WQPB"QW- 10 support platform In the preferred
construction, the recoil buffering nmeans is pivotally secured to the
support platform It is preferred that the recoil buffering neans conprises

a buffering @refdrdply, vshghorbmebhs fithaldsas brdid, RRahe réds B Mebns is

slidable relative to the buffering cylinder, 15 and the piston and
buf f eri ng cylslidable adlenggheraradige Braferathnalsel, thld agppeot oreams incihidee @eswpport
provides the buffering action., It is desirable that one end of the buffering
Pyl i ndor 1o RPN B0 e, 8B, e eCAL DUBHRQIMBYn S AUSGHY S5 I 1 ho
ot her end; of | yid ' ' 2 ' aa '
adapt ed ¢ e hEGPt PIROrRE 15 e RttelrBa RipiktiBlion S MechiPoltierity HEaRE S
al i gnment. Prp¥ataipkecutdietotherseippartglathenbuf f eri ng cyl i nder have
substantially parall el

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 paraliel
fongitudinal 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.



| ongi tudi nal axes. The piston of the recoil buffering neans is preferably
pivotally 25 secured to the support platform and the buffering cylinder of
the recoil buffering neans is preferably slidable along the cradle. It is
preferred that the cradle includes an aperture within which at |east a part
of the buffering cylinder is slidably recgived, and that said aperture

I ncl udes an inner 30 surface which acts to support the buffering cylinder.
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cylinders. It w e appreci at 1t 1s possible to pro nore than
two of said bpéftere rgeiyig adespective b sf sdid Doffesng pairidens dnwillibe spprecigrd
such that, in use, there is no _direct connection between the support neans
and the bar r &13tdkistpassiiie ée Rradde marg tham e of paid kuffaging elingdres pigianst  and
breach as§enbly are all supported by the support neans through the recoil
buffering”means. 10 According to another aspect of the invention there is

provided an ghevalipptt st Blafardq¥id SiciRriidt! infide, AHEredls HEYirekPEoREBIdnS! NY
a breech assenbly connected to a barrel, the breech assenbly having a

firing nechabetweénthe isuppgrianpans ecdi the barelootheabrescbnassednilfy. Thes btwer el |
the el evating apparatus copprising,a support 15 neans adapted to support the
barrol and bAGEH 053‘@%%@@%%@%@8@@'% arendlL ARRAIRG BY the pupRRft BIRANS
| owering the Iy ey I ting mechani sm includes a piston and
cyl i nder whi }:lﬁ%gég tgﬁ%ﬁ«ég Wgéurgﬁ l'fr‘.'r(?g%g‘}'rel ative novenent between the piston
and cylinger causes the barrel to be raised or |owered. 20 Preferably the

piston and cylinder are secured to the support neans, and _
According to another aspect of the invention there is provided an elevating

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 barrel’ 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-connecting member is desirably

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



preferably there are two of said pistons and cylinders. The support neans
preferably includes a cradle adapted to support the barrel directly or
indirectly, and at | east one support nenber 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 gan provide support for the barrel
and the breech assenbly. A connecting neiter is desirably connected between

t he support §)| tformand 30 each of said pistons and ,c%ll i nders, ~and a
cr oss- connect 2@9 REgisaEred empedine) (he apangement pbihroRigtans ang eylingess.aihe/ or

bet ween each Ii ' - 8- e '

arr angerent SPMPRGIY HeBER, Ine, HostigobeeRie hh e BHINCRD bpeh pgon
Cr oss- conneciméidbBERbRbstatidipee®ah&iah support nenber is substantially
tetrahedral. 5 According to another aspect of the invention there is
provided a traversing apparatus for an artillery gun conprising a breech
assenbly con to a bayrel t he
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inmpart a traversing notion to the barrel and breach assenbly, the support
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drive nmovenent of the support means al‘ong the guide nmenber to cause said

traversi ng mo iimpart eheaverasinghmotion vie threararrelcand bsescha adsewmblywhbe |suppdria

drive cable wraPped_ . ) .
piatform including an arcuate guide member having support means adapted to

support the barrel and breech assembly so that the support 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



around the drive nmeans or in connection therewth, the drive cable being
substantially fixed relative to the guide nenber so that rotation of the
drive wheel 20 causes the drive wheel and the support neans to be driven
along the guide nenber. The drive cable preferably sits in a recess
provided in the drive wheel. The recess iﬁ the drive wheel preferably
extends around the drive wheel in a substaniially 25 helical fashion. The
drive cable nag extend at |east partly around the guide nmenmber. It is
desirabl e t hdRETEARE iR SPRATEMEMRENS ovi ded to nmaintain the drive cable in
tensi on. The support neans may include at |east one support nmenber adapted
to support 30 the barrel and the breech assenbly. Preferably, the or each

support menben a gréfdriedesmpoiRedtNinegfios nghiistis BEbVidR GitR T isRBp&d rddeds,

Vi
barrel. Most preferably -9- there are two support nenbers. In a preferred
embodi ment , tand thaisdppedgeans i povded adthv fdmatitn sidaptat tocengage thandcesse
support neansg, i s, provided with a formati on adapted,to enga the recess 5
Uher by gun it SRAGHIIAG TBPvement obibG: SuRRes Taeans AlpnenBediiide mimBer |
According to another aspect of the invention there is provided an el evating
apparatus for an artillery gun of the type conprising a breech assenbly

connected t Qgeobdingelo ahbthdrr agsatt asfs tblinvehtivh ndete fis rprogidedic banelevatirgy
firing a projectile 10 through an open end of the barrel, the elevatin
appar at us corgppPesatig ferarartijagegumetibertype ceppseingimbregeshgssambiaconpected

triangul ar arrangene nd three s ort nbers _arran 0 _support .t he
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vary the g evRidu@h & obdl®eRl lof thebr8lthe é@@atﬂbeéﬁﬁé}aidkecorhﬁﬁﬁngﬁﬁ%rﬁa@d

t he support nmenbérs are disposed in a substantially 15 tetrahedral

arrangenent . members disposed in a substantially triangular arrangement, and three support
members arranged to support the artillery gun, wherein at least one of the support
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

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 barrel, wherein
the barrel includes a muzzle brake through which projectile propellant 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.



Preferably, two of the support nenbers are extendi ble. Preferably also, the
or each extendible support nenber conprises a piston and cyli nder
arrangenent. 20 The el evating apparatus according to this aspect of the
invention may also be provided with features of the el evating apparatus
descri bed above. According to another aspect of the invention there is
provided an artillery gun conprising a bridach assenbly connected to a

barrel, the breech a_sse_nbl¥ havi n%; 25 a firing nechanismfor firing a
i

projectile tAryuinbinatipre’ thegespl bulenng arparaiuseths elevalindappaptusandithes a

muzzl e brake ' roj il e can escape fromthe
barrel. The %&%F%HQFE{EE%}EQ(E'?AS\E%&%Q% Q%e%llt‘ﬂE{Ye&%gen end of the barrel.
Preferably, the 30 nuzzle brake conprises a plurality of apertures provided
adj acent to the open end of the barrel. -10- Any conbination of the recoil
buf f eri ng appmcardisg tbhenathev aspedt afpiber iavestiemihearads proudedsamgriilegpaganus
may be used in the artiller un., Accordi.ng. to, ,anot her aspect of th )

[ nvent i on t hEPETATST} 3 PIeRRl 2TSeaily EPRTSEIERIEP SSaREhie Srons AssEaRI Pa¥itg! v
connect ed t o ag ; : : i oL fﬂﬁ{] i r
firing a pr oﬁ?&% ﬁ%ﬁ bth}gﬂqgﬁﬁﬁr&%ﬁﬁge g% ttﬂﬁ%uq}g??géénaénwo ur ﬁé#éméﬂ%
conpri si ng afiiregsr corapfisingisnodil AfRiHg apPatftas Hshisbolibed @bove, ahl@fati
apparatus as described above, and/or a traversing apparatus as describe
above. 10 Thepaatatus asyegarbed sbew, mydi@ a everaingrarpanatius asrasseribed pbove.
platformor vehicle nounted. As used herein the expression "artillery gun"
means guns, cannons, howitzers, nortars and the |ike, which have a calibre

%LA \6/1\; N'(gﬂl%t FORMartifeff YurPhYcSRME t&Ghe linvamtiorPi BrefeaitiR fidtiéhh G Vticle

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 DESCRIPTION OF THE DRAWINGS

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 illustrated in Figure 1.



20 The drawings illustrates the preferred enbodi nent of the invention
relating toits wuse in a nortar system Figure 1 is an isonetric view of
the nortar systemtogether with an enlarged view of the traversing
mechanism 25 Figure 2 is a side view of the nortar systemillustrated in
Figure 1. Figure 3is a plan view of the nortar systemillustrated in
Figure 1. 30 Figure 4 is a front view of ~%he nortar systemillustrated in
Figure 1. -11- Figure 5 is a side view of a nortar bonb |eaving the barrel
of a convent iFégiie Tisra side vigynhol @ mestar homigleavisgdhe betrebsf acernentignatmetance
on the nortar,_ boph., Eiqure i Il ustrates. rtar nb | eaving the barrel of
a nortar gun9 '[rﬁ r%rﬁ!n{hg &geqlrﬁggf‘g'z a'ﬁgﬂgg%ﬁaPﬁge{%O'fﬁ{eb%ﬁ%sem

i nvention. Figure 7 shows an end view of the nuzzle brake according to the
present invention DETAILED DESCRI PTI ON OF THE 10 PREFERRED EMBODI MENT OF
THE | NVENTI ORidriigu dluktiatesaa monaniamb leang tlie bhgehoi d atorsyr guenfittet wvittliang
to the preferred enbodinent of this invention, Figure 1 should be read with
Fi gures 2,5 3miwrle brafg ascordingstorthe dresentdmentios an and front views of the
nortar systemrespectively. 15 The nortar system consists of the recoiling
mass 10, elevating mass 20, traversing mass 30 and track assenbly 50.
Recoiling ma A, leh ' At
arrel 13, by o 13 o B Bl e g F Dbl micnion
muzzl e brake 11 with a pepper-port design is |located at the front end of the

32{ ;glhéb:fa C%LE'PAﬁ_iéSBrEéERin{’I?J%?)tFe‘?HiEntO the barrel 12 (nono-bl ock) or

10 PREFERRED EMBODIMENT OF THE INVENTION

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

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 {mono-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



25 for ease of production. The breech 15 with the firing nmechani sm (not
shown) and firing |ever 16 are attached at the other end of the barrel to
f.orm the chanber for firing. The barrel 12 is supported by the yoke 13 and
is secured by the lock-nut yoke 14. 30 -Ti2e two recoil buffer cylinders 17
are attached to the yoke 13 and fastened to it by the |ock-nut recoil

buf fer 18. {fhenibREH bn Y éaddleist %é@@ﬁi%&?ﬁ:&@’%r@%é Bufdh@urfhee drpigni on

32 on the saddle 31. The guiding surface on the outer surface of theée
recoi | buf f excod \Hufied eybindarsvi7 willgguide théd&abrad nélantlemuteansuthe feall buker
recoil buffer cylinders, and barrel are parallel. During the recoiling
not i on, t heCyAineleEs pag dianehgre pasdlel.o Dusing] thei regoiliag anetian, the whole rectiing1 on

(B) of the MazeiiD butlidis IFEHER S bircmBle H1eSH di poles sriacends & the Tecol
hydr o- pneu | - es4 | b r ! nerat | unctions
are integr %9 %Hﬁggoﬁ |gEndzdek‘[;e']E %ﬁ%é}%ﬁp‘aﬁtﬁ%ﬁg&fiP%ﬁ%ﬁcﬁgﬁj& }%&g’sﬁlo for
firing the maxi mum charge of the particular bonb. It is designed to convert
the impul sive force that is generated by the gas pressure to kinetic energy
and subsequiny Irgcdid Hiifee eage hydrasprreumalic ngpé odesigey enlityatt tHed walfertarddhe
whol e length of the recoiling stroke. The recoiling mass 10 will be pushed
back to itgecopéerstingl fupctions ere dftegratedie Ikisneptimizeddogyhe pertadar mnoiingt el y
di scharged by t ener stored in the recoil buffer cylinders 17. The
Mnvent] on- STa% ADJSRIRGS e BIPITLE ehel s GENE RRLPYRT POt o e desianed fo
oot e HBUEE ¥ B PR e Bt e BB BRIG | o
buf fer cyl iaﬂéeéutﬂséql%_@ﬁtly he diichiapdle itlads b?&ihaa@rcéeéoee)li;aﬁwéugﬁem meewﬁolgui des

for the whole recoiling" mass. The length of the cradle 21 Ts very nuc

shortened (grigthast thel necoiiegsstppier t Thengtdijinandasg 10swill igoposihed baok thdtsout er
surface of the recoil buffer cylinder 17 jnstead of the two
original position after the kinetic energy has been completely discharged by the

energy stored in the recoil buffer cylinders 17.

The invention significantly simplifies the cradle design and reduces the recoilihg .
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 barrel 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 recoil buffer cylinders 17 through the yoke 13. The two recoil buffer cylinders
17 are parallel 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



supporting points on the barrel, so that the cradl e does not experience any
recoiling force. The two recoil buffer cylinders 17 are nounted together-
wi'th the barrel 12. During firing, the gas pressure generated in the barrel
12 that acts on the breech end wll be ansformed to kinetic energy by
accelerating the recoiling mass. The brakKing force will be generated by the
recoil buffering action and transnmitted to the two recoil buffer cylinders.

17 t hr ough atfzehjnakiaelito rEheil bulier eylindersilit fogether witil#resbaris! 12 © Pakahizel
with the barrel and recoil buffer piston. rods 23 are pivoted to the
trunni on 32honreeeibng arAseard refuycig the weight ioh i crastle bydancberingehe quistoh

o L g B A AR sl e B e
cradle by SRENRg 4 BredLshathe saacah ohathe 58 BHIEL il gty
ddl e 31 ; 2 ' ; f f ' . H ,

saddle SL XLART MlbePhohidost huchsnc!s PRVAHY LESEeL bt UBR°C

recoi ling fasechilingandss he, aid thel stratural stesgtith oFthé Beadid asth Be GubsRehtiall
substantially reduced. Mizzl e brake The nortar systemincorporates a ¥ruzz| e

brake 11 oreducede barrel of the artillery gun to reduce the recoiling force
and bl ast (overpressure at the gun crew area). It also increases the range
and i nproves the accuracy of the bonb. Figure 5 is a side view of a nortar

bonb 60 Ie@vi ng érheg( barrel 70 of a conventional nortar gun illustrating the
ef fect of urbance on the nortar bonmb 60. There is nuzzle

di st urbance because the propell ant gases escape through the opening of the
barrel 70 as the bonb 60 | eaves the opening of the barrel 70. The tilting
o]f t he borbhéhertarsedtdry interpdrates zhnozdeibrakeittleontodhe fhiatenbf tHs agtilleepul t
0

gun to reduce the recoiling force and blast (overpressure at the gun crew area).

it also increases the range and improves the accuracy of the bomnb.

Figure 5 is a side view of a mortar bomb 60 leaving the barrel 70 of a conventional
‘mortar gun iliustrating the effect of muzzle disturbance on the mortar homb 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
titing of the bomb 60 caused by the disturbance is quite significant. As a result of

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

Figure 8 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 muzzie brake 11
includes a plurality of portholes to allow the gases to escape from the barrel 12
through the portholes instead of through the mouth of the barrel 12. The invehtion
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 80 leaves the barrel 12 will be significantly reduced, thereby
reducing muzzle disturbance. Consequently, the bomb 60 will reach steady-flight

very much eariier. which will increase the range and improve the accuracy of the

bomb 60.



the nuzzl e disturbance, the accuracy of the bonb is nuch reduced. Figure 6
illustrates a nortar bonb 60 | eaving the barrel 12 of a nortar gun fitted
with a nmuzzl e brake 11 according to the present invention. The nuzzle brake
11 includes a plurality of portholes to allow the gases to escape fromthe
barrel 12 through the portholes instead of through the nouth of the barrel
12. The invention allows significant anouft of gases to escape through t he
port hol es be% e.the  bonb | eaves the barrel nuzzle. Therefore, the g
pressure at t?f@ yentign @éﬁ%ﬁepHEe%&’ﬂ?tdQVﬁﬁ’é@%"?@ t5gr gan crow gner) lé’é “the

significantl y,
the borb 60 15 s enare HOEGAS¥s el Pl DR oriad el ATeer fIRRI N L.
the range ant furheprRildes the eatoling fotcd b@cam th8 - muide bl EMRINCYOITHl so
reduces blast (overpressure at the gun crew area) as the release of the

hi gh- pr essur ehgagedn disectisseof thp highipressureagasfigwe thageadtndn de riuzele brake 11
further duces the r 0|I| force because of the zzl e brake ef ncy.
The chande. il BRI TG0 (o DG b6 s 8o pRLROr RE Y em: WO U e
nmuzzl e brakep}l, - Wdke r€duce the recoil force, unlike in the conventional
nort ar systen1mnt%out the nuzzle brake. Elevating mass 10 The el evating
mass 20 consists of the cradle 21 and the whole of the recoiling mass 10.
The cradle 21 is designed to support and guide the whole recoiling nass 10
on the outeElR@HG@aESof the two recoil buffer cylinders 17. The cradle 21
I's connected 15 by the cradle connecting tube 22 and pivoted at the
trunnion 32 on the saddle 31. The bottom of the cradle 21 is connected to

the el eVé!tO' NTHeYEINEahS fifsd 20VInsistdBf tifd BNl 2 Mid tHEewbR! Bf eeMrlilng

mass 20
mass 10.

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 cradle 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 cradle 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.



El evati ng mechanism 20 Figures 1 to 4 also illustrate the design of the

el evating and traversing nechanism The cradle 21 of the nortar systemis
mount ed on two el evating cylinders 40. Two saddle connecting tubes 33 and a
cross-connecting tube 36 forma base trigngle. The cradle connecting tubes
22, saddl e connecting tubes 33 and el evating 25 cylinders 40 formtwo side
triangles. _The el evating cylinde sited on the left front support

34 and ri ﬁﬂhe}‘%ﬁl%\{%'ﬁf r?Y;@g\ih%%%bé?%ﬂg&’%ﬁ@@ﬂ@@"‘t%ﬁlﬁ%3@rf§26ﬂe«’5 Frontf or
hechantsm Taroiha s diebATed PapRed e Be B SpRp ol e most

hani I . I f . i h
fwo ol evat Tp e HecHBER, sipN Y Base A PR eafebifl prt st s RisBtnc -
-15- The tyerede@t TG %yérh@ﬁ?%dlgli@MQté@%ngr%iﬁé’%’@rﬁ{ebg‘tﬁwgg%% dohorma

front triangle. The tolUr triangles nentioned forns a te ron shape. .
This is thstrosatal reeaiters gedarae, the istroeturbesiresgthnand weight dictheesibagdisgn has
been significantly increased. This geonetry also elimnates any bending
nmonment t hanaagdesgn isrsbsiantiady uedicate nbee snveminrethustredscesithteunambet oéngt h
and wei ght of the elevatin mass design,is.substantially reduced. The -

i nvention 'T‘HWE‘QrJ@HE%@é?h%E’%HW@VEWQ MRSREMET ANt alsersimpliiemiiedasignat i ng
mechani sm and al so sinplifies the design. Traversing nmass The traversing
mass 30 consists of a saddle 31, two connecting tubes 33, left front
support 34,44 support 35 wth traversing gear housing 37, cross
connecti ngiﬂ%%hzﬁ Hé&?} el evating cylinders 40 and the whol e of the

el evating nmass 20. The saddle 31 is sited in the centre of the track
assenbly 50 and is rotatable. The |left front support 34 and right front
support 3Fhiedraveraimganags 36icansistsBuitehsad@dat3 1, two connecting tubes 33, left front

support 34, right front support 35 with traversing gear housing 37, cross connecting

tube 36, two elevating cylinders 40 and the whole of the elevating mass 20.

The saddle 31 is sited in the centre of the track assembly 50 and is rotatable. 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 cradie 21 to vary the

elevation of the whole elevating mass 20.

Traversing mechanism

The traversing mechanism consists of a three base connecting tubes 33,36

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



supports 34,35 ride on the track of the track assenbly 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 forma triangul ar base.
The el evating cylinder 40 is sited on th S1eft front support 34 and right
front support 35 and both front supports 34,35 are connected to the cradle
21 to vary sandie 31 évsitechin tbe centrevii e tratieaasembin®@ angls ratatabie sirognd a
mechani sm The traversin nechanisnlcgnsist of a three base connecting tubes

33, 36 conrvsetiqahQXtSheTheglﬁﬁ frand §LPBREH FGrandstpe nighyiffont syrpogdfbave sadiahd 't he
ddle-31. The =16- ddl 1 Lt i th .of .the t k bl

S0 ond be S, They R feadiottht Tck ksbBPERED) WhiCh is Aincerie P gheany

th i ght i AT i t k of

the [y om CERRE HPDRils B8 IOR1On! SGin 34 andRhe'rioh FBAY st 9814 e BRCK ©

left frontjsupper saddieans dndefohg @bgﬁéﬁ@tﬁhﬁ 8PBE" Are3BohAeseHdsy Mo $dddidhe

saddl e 31 and front supports 34 & 35 are connected by two sadd connecti ng

tubes 33 aochmectigiubesdGtampcrosbeolfetting b 36 tor foamas trignduderebasENeThe
assenbly allows the traversing mass 30 to rotate along the track assenbly
50. Ther easserabpi allows 33 dayarting mass 30 tadotate along hke trasklessesenpl50.50 to

permt lateral traverse of the structure. The invention differs fromthe
convent i onaNeg i ﬁrﬁi”ﬁ”n?’gﬁnéégf%{@egfuqééﬁ te the ¥rﬁ€i§laé‘(§§ﬂ‘w ? Beweilt

cabl e 39. r s on the plain cylindrical surface of the
track asse’%?gisgg%\fs%ﬁ&l&ﬁgézwﬁﬁ%xed. It waps around the pinion 38 while
the other end is tensioned by a spring (not shown). The steel cable 39 sits
in the sem-circular spiral groove on the pinion 38. The pinion 38 holds its
posi tion The iMverdon tiffess frome e dobyentional ersiant pimivhasstheejearaiekbth 8. The
sem circul ar spiral

replac%d with a steel cable 38. The steel cable 39 rests on the plain cylindrical

surface of the track assembly 50 with one end fixed. It wraps around the pinion 38

while the other end is tensicned 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

firnly as it is squeezed by the tension in the steel cable 39. 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

sieel 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 action of the pinion 38 winds
the steel cable 39 from one side as weil as concurrehﬂy unwinding it on the
opposite side. Therefore, a differential tension in the steel cable 39 will be

generated and will subsequently move the traversing mass 30.



groove on the pinion increases the contact surface between the steel cable
39 and the pinion 38. It also inproves 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

beari ngs, which support the pinion 38. The,pinion's driving mechanismcould
be a worm and worm gear, which is a very ¢common design , and can be nanual
or power driyven. The traversing novenent ,is generated when the pipion 38 is
Cotbteq i n <Hiike e gEATEET NS sORUENEN rc B HeSBn Bl yRENIOAGES ng

action of theoPhaon Rfathe/8ye Rt H Belydiie S8cf EMLONPaRldRe ik 3a, 25

concurrently unw nding 1t t opposite si ore, a erentr al
tension in tTkeefee tlablieza8t batkladein geneardremgandchanibms uipsaddito | Justove
the traversing mass 30. -17- Unlike the gear teeth in a conventional arc and
pi ni on desi g@nd gifetrappashinitios steebsabla @ndribe einon wilknat aifesbiefuastionalithet e en
the steel .cable 39 and the pinion 38 Therefore, there is zerp back|ash in
the traves o RYCRESR RO Rt AiaRlehsL Mardngtoning 1f eYiRER femisietiene)
cabl e and thﬁaﬁe‘&‘ W‘th@'thémﬁ‘éllte?@%@i_% dftife iaRGid] e dofwetiGnan ArE ¥ iBnal so

elimnates the problemof malfunctioning In extrene tenperatures used by
t he thernal degignsaowitdtevdre changes &b tha dikre of anatenial @aakedr oy @ndhpnge on
desi gn as whatever changes in the size of materjal caused by a chan'ge in

t enper at ur e fMRERATEWIEha pelamaficaliypempensatesiby Hie easiarin the strel cakle
LRI T e e —

full-proof s invention 15 also
in weighgpand significantly allows |arger tolerance in the production of

the conponents. The invention described herein is susceptible to variations,
modi f i cat i onshajremtion is aiso very much simplified, lighter in weight and significantly allows

larger tolerance in the production of the components.

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.
20



15 additions other than those specifically described and it is to be
understood that the invention includes all such variations, nodifications
and/or additions which fall wthin the spirit and scope of the above
description. Although the preferred enbodinent of the invention nentioned
above relates to a nortar firing system the invention nmay al so be suitable
for other types of artillery systens. 20 -18- CLAIMS 1. In an elevating
apparatus for an artillery gun having a breech assenbly (15) connected to a
barrel (12), the breech assenbly (15) hgving a firing mechanismfor firing

a projectile through an open end of thééparrel (12), the inprovenents of an
el evating cappgsat us conprising a support neans for supporting the barrel
(12) and breech assenbly (15), and three connecting nenbers (33, 36), the
support neans including three support nenbers (22, 40) two of which include

respect i Ve el e\igtgnngﬁﬂ%@gﬁa@g&gﬁ f ! alr)ai -ler}ge%%ﬂ%avgnoy\grbir e%atﬁggengoq)rf r(%) (12),

wherein thé three co Kber & ( are Spose

Z g ;Jst a gt lt ﬁdohﬁic}]d’di taadatal ltay, ﬁl&?dlnlg@mrﬁsszemﬁﬂy 1(;) i hhﬂﬁ%_& ficiag mg&hhrngn mlr)m?rgst ( 3|3|,
an e ree suppor e rs , are disposed In_a S stantirally
t et r ahedr & PRIGCHIGBFAVSH an %enmﬁa#ttfw i%@?ffl (f!,%)m ﬂaecewavwws)o{:%ieﬁw}ngand

further Cg{ﬁg%ﬂaﬁ& 'Bgmﬁriﬁﬁé?ﬁ’islgpﬂaﬁfrﬁ&'ilk 4 su Aht Baritd\(1 DH%hn@ br&ER aisefbly! €11 Ng

nmeans ada to be integrated or otherw se secured t'o the barrel (12) and
nmovabl e t hébrwand threhugdnnectingonérhbeas (330 36)o thet suppirameans ingRyingabrse dutpert t he

firi f th iectil ., wherein t t ' iated with
the racor IR BP5 A Bbdiovbich SEFigE Perd e Rl R bmsdpl BEHRAE ana.
t hereby, t{BRestMmebairélq1Df whifer thathied cdlﬁ@c)tin@ﬂﬁnhfeﬂﬁﬁgb, FHasdibposédlipla 3. An

artillery gun according to claim2, wherein the artillery gun is a nortar
gun, and SHh¥rmiaHY tHangyley rEpngemEnt akthg dlarse SonRSSHNSEMBIERIS (?%13)6) #Ad disgh whi ch

proj ecti| & RIsQRkId ABMLERT2E D) GREBRGostd MM stk tetoitédral arrangement.

2. An artillery gun according to claim 1, and further comprising a recoil buffering
apparatus having a recoil buffering means adapted to be integrated or otherwise secured
to the barrel (12) and movable therewith during recoil action of the barrel (12) caused by
the firing of the projectile (60), wherein the support means is associated with the recoil
buffering means for supporting the recoil buffering means and, thereby, the supporting of
the barrel (12) and breech assembly (15).

3. An artillery gun according to claim 2, wherein the artillery gun is a mortar gun,
and wherein the barre! (12) includes a muzzle brake (11) through which projectile

propellant gas can escape from the barrel (12).

4. Apparatus according to claim 1, wherein the elevating mechanisms include at

least one piston and cylinder combination for the raising and lowering of the barrel (12).

5. Apparatus according to claims 4, wherein the support means includes a cradle
(21) adapted to support the barrel (12) directly or indirectly, wherein at least one of the
support members (22, 40) is secured at one end to the cradle (21) and at the other end to a

support platform, and wherein the piston and cylinder combination is secured to the



4. Apparatus according to claim 1, wherein the el evating nechani sns include
at | east one piston and cylinder conbination for the raising and | owering
of the barrel (12). 5. Apparatus according to clains 4, wherein the support
means includes a cradle (21) adapted to support the barrel (12) directly or
indirectly, wherein at |east one of the support nenbers (22, 40) is secured
at one end to the cradle (21) and at the other end to a support platform
and wherein the piston and cylinder conbination is secured to the -19-
cradle (21) for the supporting of the barrel (12) and the breech assenbly
(15). 6. Apparatus according to clai m3- wherein the support neans
includes a cradle (21) adapted to support the barrel (12) directly or
indirectly, wherein at |east one of the support nenbers (22) is secured at
one end tocradlie (2dy ddt ehg Zappaatg aff thkebastehel 2k add t the abreeghpessemplyafiHr m (31),
wherein there are two of the piston and cylinder conbination secured to the
cradle (21) for the supporting of the barrel (12) and the breech assenbly
(15), and gWwhergppardtiacebrdim@olchiie@, connecting nenbers (33) are respectively
connected between the support platform (31) and the two piston and cylinder
conbi nations, and a third one of the connecting nenbers (36) is a

cross- connecti nghereinithe supportrmeans dnejudancieeradlpd2 apieéttg rsupprat el hapgkr

conbi nati ons apparatus for an artillery gun having a
breech asserrblylgil‘gfe%ﬂxgkﬁl\éc%&ggto a barrel (12), the breech assenbly (15)
having a firiengwheeihaileast bag of thel sugpord nehtjeac22) d¢s sdenedgh cr eafen tend of
the barrel (12), fthe rrprov ments of an el ev ppar atus conpri sing
three connecti rig@ F‘%d e eo@%‘*“&ﬁ%ﬁé‘é@&“ﬁiﬂtg’r‘g’dg@c antially triangular
arrangenent, .ar\%ér&h%ﬁeré uﬂ%n%tof m%rﬂ@ﬁsﬁar(d%?yimé&)coﬁbnﬁﬂsw%ch&dw BRQddId he
artillery gun, wherein at |least two of the support nmenbers (40) are
extendible to v@ﬂ)/fwmsuemmag oﬁhebarrfﬂlﬁ&)and the| begagh gssemblynd Siiaed ei n t he
connecti ng manbeﬁerel{l two §t6 %heatﬂge c%nnectmg members (33) are respectively connected
between the support platform (31) and the two piston and cylinder combinations,
and a third one of the connecting members (36) is a cross-connecting member

connected between the two piston and cylinder combinations.

7. In an elevating apparatus for an artillery gun having 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), the improvements of an elevating
apparatus comprising three connecting members (33, 36) disposed in a substantially
triangular arrangement, and three support members (22, 40) arranged to support the
artillery gun, wherein at least two of the support members (40) are extendible to vary the
elevation of the artillery gun, and wherein the connecting members (33, 36) and the

support members (22, 40) are disposed in a substantially tetrahedral arrangement.

8. An elevating apparatus according to claim 7, wherein each of the extendible

support members comprises a piston and cylinder arrangement.

9. An artillery gun according to claim 7, and further comprising a recoil buffering
apparatus having a recoil buffering means adapted to be integrated or otherwise secured

to the barrel (12) and movable therewith during recoil action of the barrel (12) caused by



support nenbers (22, 40) are disposed in a substantially tetrahedral
arrangenent. 8. An elevating apparatus according to claim?7, wherein each
of the extendi ble support nenbers conprises a piston and cylinder
arrangenment. 9. An artillery gun according to claim7, and further
conprising a recoil buffering apparatus having a recoil buffering neans
adapted to be integrated or otherw se secured to the barrel (12) and
novabl e therewith during recoil action of the barrel (12) caused by -20- the
firing of the projectile (60), wherein_ the support nmenbers are associ ated
with the recoil buffering neans for Stipporting the recoil buffering neans
and, thereby, the supporting of the barrel (12) and breech assenbly (15).

the firing of the projectile (60), wherein the support members are associated with the
recoil buffering means for supporting the recoil buffering means and, thereby, the

supporting of the barrel (12) and breech assembly (15).



