self propel | ed L 203 Mobility is a key factor in nodern warfare
and for any p| ery to play a valuable part on the battlefield

it must be able rapo®? to reach the scene of conflict) that il8ilULnpgey be
able rapidly to be tactically depl oyed. t hough there is a w de range of

field artillery such as tanks, self propefled howtzers and guns, towed

field howitzers and guns and sel M&M each has its own
weaknesses mmlm\mw ynment scﬁeﬁg ED é r exanmpl e, are heavy

:e3ew,=t 8894: L; <6<T‘\Hm SELF PROPELLED GUN This invention relates to a

(50-60 Tonne ured tracked vehicles with a turret nounted nmedi um
calibre gun whi ch are generally used on line of sight, short
range engagenent%““%ﬁthough a single tank can be transported by the

heavi est | i ftTHis frﬁléﬁﬂdﬂremhoalsél@pﬁfpbllﬁf%n’ estricted by the availability of
suitable landing sites and therefore tan can only be strategically

depl oyed by air and have to be transported by ship, rail or under their own
power to the scene of conflict which can be many thousands of kilonetres

fromsuch a | gndi.n Furt he rmre whi | r eadi e ce 0
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ammuni tion. Self propelled howitzers are heavy (30-60 Tonnes), relatively
| i ghtly ar nouragdnithebatdefiald Hinustbe atile fapidintedeaginthedcenes ef apufliqtithgiiciaimugt
155mm) which is often turret nounted. Cenerally this armanent is depl oyed

wel | behi nd tyeabierapidly tobe trticAly depldyed: CAltiidugh theeeR@rwide tangbaf fi€ll artillery
el evati ons of between -5 and 70 and has a range of up to 40 kil onetres.
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Tanks, for example, are heavy (50-60 Tonnes), well armoured tracked vehicles with a
turret mounted medium calibre gun (105-140mm) which are generally used on line of
sight, short range engagements. Although a single tank can be transported by the heaviest
lift aircraft, such aircraft are restricted by the availability of suitable landing sites and
therefore tanks can only be strategically deployed by air and have to be transported by
ship, rail or under their own power to the scene of conflict which can be many thousands
of kilometres from such a landing site. Furthermore whilst readily mobile once on the

battlefield, they are incapable of carrying substantial amounts of ammunition.

Self propelled howitzers are heavy (30-60 Tonnes), relatively lightly armoured tracked
vehicles with a medium calibre gun (typically 155mm) which is often turret mounted.
Generally this armament is deployed well behind the front line as an indirect fire weapon
with barrel elevations of between -5° and 70° and has a range of up to 40 kilometres. As

with tanks transporting this type of armament by air is impractical and deployment to a



medi um cal i bre gun nmounted on the rear of the vehicle. To assist in
absor bi ng sone of the .energy when the gun is fired it is known for themto
i ncl ude one or nore depl oyabl e spades at the rear of the vehicl e _ which
is/are | owered into engagenent with the ground before firing. 9 8 $UL 2003
how t zers and guns weigh up to 10 Tonnes and are an unarnoured indirect
fire weapon, with a calibre up to 155mm and a range up to 30km They can
al so be enpl C i | one designs can have an
auxiliary po&érﬁﬁlﬁk rg\b[o% gh“é/l %rgmggf'ﬁ]qr%“}r{ﬁgﬁh bility on the battlefield
they are normally tovved by a Iorry to, and around, the battlefield. Whilst
air transportable by a fixed wing aircraft or helicopter, they are reliant
upon lorries which also have to be transported to the battlefield for
suppl yi ng t hSelfvpropelkedngumis taro mediins evelighp moyd 6w ieeetledoort aacked vehickels dtaving| a/
heavy (25-30 tonnes) lightly arnoured tracked vehicle with a |arge calibre

(240Mm) nort ghedidm Rk Eﬁn fyMtedloh tﬁé‘rdaf‘@l‘ the GEhible! Q‘o\/i@s':iﬁ(iﬂ a¥dorkiig kémelsed at
hi gh el evation angles (45 to 80) and has a range of 10 kmor 180 kmw th
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tanks and sel f 'l ed homﬁtzers this type of armanent is not practlcal
to depl oy by SB# .sa r¢4ﬁ\¢éﬁheo\fcglqlrawéwapﬁdaréé%%ré@m%mgaacme@dwetkmﬁ@roun
therefore for an air transportable) high 3 ~ 8 JUL 20D3 rmobility, medium
cal i bre self befort firingd weapon. The present invention has arisen in an
endeavour to provide a such a weapon which, in part at |east, overcone the
limtation of the known guns. EP-A-0 663 583 discloses a self propelled gun
whi ch conpri ses a vehicl e on which is nounted an ordnance gun assenbly. The
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to support the assevaﬁlly inthe firing position. An amunition handl i ng
system is i ncYeaae WiHh agrlibre upie 1asmmandsengeny i tkan, 'H"rﬁif%&%‘é‘é?%%l’ltoﬁc%e
Carried by the vehicle to provide a single unit which can easily be driven
to desired | doatdirect faednode. Although some designs can have an auxiliary power unit (APU)

giving very limited mobility on the battlefield they are normally towed by a lorry to, and
around, the battlefield. Whilst air transportable by a fixed wing aircraft or helicopter,
they are reliant upon lorries which also have to be transported to the battlefield for

supplying them with ammunition.

A self propelled mortar is a relatively heavy (25-30 tonnes) lightly armoured tracked
vehicle with a large calibre (240mm) mortar. Generally they are an indirect fire weapon
which is used at high elevation angles (45° to 80°) and has arange of 10 km or 18.0 km
with rocket assistance. In contrast to other types of artillery described the barrel has a
smooth bore (not rifled) and is not trunnion mounted. As with tanks and self propelled

howitzers this type of armament is not practical to deploy by air.

The inventors have appreciated that a need exists therefore for an air transportable, high



depl oyed. WO A-971 48959 discloses a high angle fire gun in which at |east
one barrel is novable froma first stowed position to a second firing
position, the angle of elevation between the first and second position
being greater than ninety degrees, According to the present invE iJBh)200
there is provided a self propelled gun conprising a vehicle possessing a
source of primary power and a gun assenbly nmounted on said vehicle, the gun

assenbly conpri sing; : | e .0 t S Ak Gy . and a
arrel o1 i aabeh e duRfEfing ikt shduron, oTHE'ERsoR BOLfd RS )
first to a afgenth BALrdeaV0astApRMEEE soBRe wEapbe witch,eh paecat leasg on
firing, said gun assenbly being novably nounted to said vehicle that, in a

first) "nobiovegme theibmgeationef the BrOW8guASgun assenbly is free of any
direct contact with the ground and said barrel points in a first direction
al | owi ng sai d vehi&R-A-0 6685% discloseardsell propelied gha)which comprisesmie of

operation) sajd,gun assenb i | o to fLLl osd ti | Lch said
base moves VNGIHSn oo 7 wbubled S0 ioRnes g ok ABE  THiigh, 6Es2Hibf
charact eri sqftlbded 8 ¥aseah tridie’®nnestedcidl thgaiise, hhd alighrréinmanater! within

el evation which differs fromsaid first direction by at |east ninety

degrees: anthe gradiet Theebase i lewesed intp sgniact sdthather graredvip sppegtdbet to

sai d base ¢ | . i hich | Lt ; ' : he
maxi mum r ecgggé@ﬁé'gﬁagggwgﬂ)%'gar%ﬁgw @P hg@@%@é@ao&}%ﬁé 'ga@@er%pel | ed
gun of the piestealiowseithupiiondmadatings and daeettes to be cariedby tis¢ vehicle t he
ground during firing the effectjive height of .the Pivot apout which the

cradl e and kaPrafide psinglamrilgvhichfan edsilydbedivin logesied kealieadhd, s
m ni m sed ""QEEQXeﬂd“CGS the effect of overturning forces making the gun
nore stabl el peration. In contrast to the known self propelled guns the

vehicle of the pr Nk o | . L uring
firing and this eﬁgﬁr%'sdﬂmggﬁ’%%@foﬁ%gﬁ l%gf%)&?'lt' %kg?apmgiﬂghg t’i\gré icle
havi ng a st baeel i rausasRSrom Hfirst sgavahpositiof t& aldcoradding position, the

angle of elevation between the first and second position being greater than

ninety degrees.

According to the present invention, there is provided a self propelied
gun comprising a vehicle possessing a source of primary power and a gun
assembly mounted on said vehicle, the gun assembly comprising:-

a base,
a cradle pivotally mounted to said base; and

a barrel slidably mounted to said cradle such as to be displaceable from
a first to a second position as a consequence of the barrel recoiling on firing;

said gun assembly being movably mounted to said vehicle that, in a
first, “mobility”, mode of operation, said gun assembly is free of any direct
contact with the ground and said barrel points in a first direction allowing said
vehicle to be driven, and, in a second, “firing", mode of operation, said gun
assembly is deployed to a firing position in which said base moves towards and
in contact with the ground;



Advant ageously the first direction is in a substantially horizontal forward
direction such that when the gun assenbly has been deployed to the "firing"
node the barrel is directed in a direction which is vertical or
substantially away fromthe vehicle. This provides the additi &fnUL 2003
advantages that: (i) the vehicle acts a3 virtual trail leg in that it

i ncreases the mass inertia of the gun assenbly and hel ps counter the
overturning nonent of the recoil force) especially when fining at |ow

angl es of barrel @=pyaklissd tiRetrRitys#illi bamelt isdeplsyabie thfcugha athe phgialolf
spade or trail legs; and (ii) since the barrel is directed away fromthe
vehicle it alevatippanhiehstifieisdremisaid firt sirgstian |b¥rag§éea9&r{§'ée%da% 2

el evations froma small angle of depression to a high angle of elevation

wi t hout the vehi cs{n% ﬁ?%{ MRS bRt o ﬂ\gaéfsgé‘glj&ad'@ﬁ{”ﬁrrt etth%ald base

direction is additio y substantially “coi nci dent w e axis of the
vehicle and:ohgﬁimraa Hearingomhicl is positioakcdyatup peird bayondrihedopkioyummecolThi s
all ows the sides of the vehicle deck to be used for storage of a

subst ant i alof §@ihBarek shells and charges, crew accommdation and auxiliary
equi pnent thereby enabling the self propelled gun to operate as a self

contained unit. R Eggf(ﬁ}?éryad\}ﬁt%oﬁwgaf propelies Gl of theunegent mvehfon

vehi cl e by the bas el ng pivot y attached to the vehicle by a pivot
ar r angenentis that sinparthiechase i inpcontact et theyggewnchdwing HHing the eligstvdent

around 1 ai S Shne Biof ABoGLATI, fe, BRUSTA balB) ARPARSIRDS, et s 1R,
2D03 5 arr angereaboveMie GFSUNnd,he reinimisdd Which reslupes the @iffect of avedotriggous
since a proportion of the vehicle's weight bears ggmn t hrough the piv

ar r angenentiomesdnakingsiggu mareistabledn kpesRYR]-t h Sﬁﬂtrﬁ_@s@%ﬂp%mhﬁgffy in
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can be of R eng ong range vant ageous the barrel
is held in |bhe qiairrnering<arid this énables the dsd by ar eooipatativedy ilighter) weightng

the "nmobility" node to reduce the overall length of the self propelled gun
and any ovdﬂ{'&-ﬂg havinga standasy 58§9%"r\ﬂ°f‘t?é"ﬁf@??‘@'§: This is particularly
advantageous in that it assists in providing unobscured driver vision and
is of additional benefit when the gun is being transported by air where
space is at a premum Thus, in practice, after the |last round has been
fired, the barrel is held in the fully recoiled position. Preferably the
barrel is held in the second position when depl oying the gun assenbly from
the "mobility" to "firing” node and vice versa. This has the further

advant age that the centre of gravity of the barrel is shifted towards the
trunni on bearing thus reducing the out of bal ance of the gun assenbly
during depl oynent andl or stowage which reduces the duty on the neans for
depl oying the gun assenbly. this is especially so when depl oying the gun
assenbly with the vehicle on, and di sposed transversely to, and inclined
surface.



As the cradle is pivotally nounted about the bearing which is positioned
beyond t he maxi mum point of recoil of the barrel, the bearing height can be
m-ni mi sed whilst still enabling the barrel to be elevated to high angl es of
el evati on. fl 8 ,1UL 2003 6 Advantageously the base incorporth8ello or
more spades, which conveniently conprisesone or nore rearwardly angl ed

bl ades on the underside of the body, which is/are such as to dig into the
ground during ' ahanc. 1. SS| . '

Porces to t neAlFfldcobsgiE Rt ARABR St A ABbhARAMIRLAN Bk Bk af o
propelled gun_ in accordance with the invention w || now be described, by
way of exanpl @abwhen thggumassemplydias beendeployedio thns PH&%FW%&’S@H‘?%E ch:
Figure 1 is a schematic side elevation of a self propelled gun in

accor dance wi inta diteetiomwhich isovertical ar stibsthmtiallyyaWapfroey th&vehicle. Ihispravitiesthe

el evation of the self propelled gun of Figure 1; Figure 3 is a side

el evation of jduisRl hdvahaped thed gun of Figure 1 in a "firing" node; Figure
4 is a schematic representation of the connection between the gun assenbly

and the vehicle in the "nobility" node; Figure 5 is a schematic
representation of the connection of Figure 4 between "nobility" and
"firing" nodes; Figure 6 is a ,schema_i i C _reﬁ)res.ent ation of the connecti on of
Figure 4 in tﬂbthefv.cmcﬁgactmwrwﬁhtm leggin jhay If Ingerases Ahe-mmgss wertia af tge gun
schematic representation of the self propelled gun of the invention in the
hol d of an ai asserably.and helps counter the overturning moment of the recoil force, especially when
firing at low angles of barrel elevation thereby eliminating the need for a deployable

spade or trail legs; and

(ii) since the barrel is directed away from the vehicle it is capable of operating through
a large range of barrel elevations from a small angle of depression to a high angle of

elevation without the vehicle obstructing the gun assembly.

Preferably the first direction is additionally substantially coincident with the axis of the
vehicle and the barrel is swung vertically upwards during deployment. This allows the
sides of the vehicle deck to be used for storage of a substantial number of shells and
charges, crew accommodation and auxiliary equipment thereby enabling the self

propelled gun to operate as a self contained unit.

Preferably the gun assembly is movably mounted to the vehicle by the base being
pivotally attached to the vehicle by a pivot arrangement. In a particularly preferred
arrangement the pivot arrangement is configured such that deployment of the base into

engagement with the ground raises a part of the vehicle in proximity with the pivot



Referring to Figures 1 to 6 there is shown a self propelled (SP) gun or

how tzer 2 in accordance with the invention in a "nobility" node, that is a
node for travelling to and froma point of firing. The SP gun & conprises a
nmuf ti - wheel ed vehicle 4 having a primary source of power 6 and 8 2003
assenbly 8 novably nounted to the rear ofgthe vehicle 4. The vehicle 4
preferably conprises an all wheel drive vehicle such as a 10 x 10. It w |
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vehicles ca us assenbl'y risés a base 10, a saddle
(or trunni oprepgiont ofstheuvehicksy'd veightbadise déwnathdoagibdne elivatcanzhgement el

16, which preferably conprises 52 calibre 1 SS rifled bore barrel . is
Sl | dably mo@Made b28ed asss i haiding fhe.aun gSaemtbsreHENRCantach Wit the
run out or f4Ll i i it e iled, position as a

consequenceglcr) U'tgtﬁgr%gﬁp%ldl%&ﬁbé%gi I n%dnﬁﬁ?i ng. A hydro-pneumatic recoil

buf fer and recuperator system (not shown) is provided to absorb sone of the
energy when the Odwr ebart@ raaroibe dfir horgnali arn@xtended | kength afene crangs).

t hat ot her types,of ener bsor bing ,s MEiLis

exanpl e hydfﬁﬁﬂﬁgﬁ%@aﬁﬁcﬁ?”&{)ﬁ rﬁ%d 'éﬁéggsfeggﬁadgoe 'Hkgcf{’dreaﬁg %ﬁﬁ'& %gf)ﬁ%d
rheol ogi cal RRKioheduring theafiduaityamodetefretued thepbverallt ikhpth of ecselfll e
14 is constructed fromholl ow nmenbers preferably in the form of four

| i ght wei ght propelledi ganiaad (any ovehianc ofitharkarsg! bayoahdheorahigew thiis i$ he
tubes is utill t : :2~0 8
pnoumat - r SeUeIanD pPkE BebOs i TR AR ETR, rh8ldiiE bt cred Ry i
t he _conlt ent aglﬂ be:laduftidm!l letieneifinwr?oﬁalt legdmbis beingotransperteddsy wirewhere A
particul ar advantage of utjli si the hol J.ow cradle nepbers, to store,.the
conpressed FRICHS A& PRI iﬂgﬂ%t'asp'?ﬁﬁc?re%f&er%edéﬁpb% é?%sbﬁ%‘ @r@gr age
accummul at or 3,45t CAUECH. HBGUNE rECileR pddifiodlun FRgRSEBRNE. bel ISl th 14
has a pair of journals projecting coaxially from opposife sides ch are
the second position when deploying the gun assembly from the “mability” to
“firing” mode and vice versa. This has the further advantage that the centre of
gravity of the barrel is shifted towards the trunnion bearing thus reducing the out
of balance of the gun assembly during deployment and/or stowage which
reduces the duty on the means for deploying the gun assembly. this is
especially so when deploying the gun assembly with the vehicle on, and

disposed transversely to, and inclined surface.

As the cradle is pivotally mounted about the bearing which is positioned
beyond the maximum point of recoil of the barrel, the bearing height can be
minimised whilst still enabling the barrel to be elevated to high angles of

elevation.



pivotally mounted in a respective trunnion bearing 18 in the saddle 12 such
that the barrel 16 can be elevated from| ow angl es of depression e.g. -5
to high angles of elevation e.g. +70. The barrel 16 is preferably slidably
nmounted within the cradle 14 such that the axis of the trunni Q§ bBbar2003g i s
| ocat ed substantially at, or beyond, the(gaxi mum poi nt of recoil of the
barrel 16 as described in our UK patent 2313178) the content of which is

her eby incorp A=

mount ol i n o foPEEbeBYME e ERirRREdhe ob ol Badel Bhieh SoryafiehRL bt Ton
of the barrel does not pass, throu hciﬁhe axi s of the trunnion bearing as a
consequence ofNerare regrwardly apgl o i undstsidsiof the bogy, whipk isfase §“°h as
illustrated in Figure 4 which shows the barrel secured in a fully recoiled
posi tion. Thit® dig iptarthée grdund|duriag requilahereby enlmancingt the traasthission tofi¢hdecgiht  of
the trunnion bearing 18 to be mnimsed whilst still allowing the barrel 16
to be el evat efbrdeg thit@lpradidl. es of el evation and thereby reduces the
overturning nonents on the saddle 12 during firing. Since the barrel does
not recoil through the axis of the trunnion bearing) the cradle can be
pivotally nmounted to the saddle 12 by a solid axle rather than a trunnion
nmounting in alternative enbodj nents. pair of hydraulic elevating

servo- act uat oF ¥ agleaseraindersianding O&hedﬂb%Wé sglf geapeled guqein accordanpgwitipthg g
cradle 14 to elevate the barrel 16 to a desired el evation. Each hydraulic
el evati ng act inserdion2@ilt owopr bs elesaibed sbpwR04f exanply | ondy] ewitR QBferencettbcthe t he
pi ston 20A is pivotally attached to the cradle 14 and the cylinder 20B is
pivotal ly attgehfglatin@dfa®emRGHh whichpart 22 of the saddle 12. Hydraulic
power to operate the e evatlng actuators 20 is derived fromthe vehicle's
primary power source 6) which can be suppl enented using scavenged energy
fromthe buffer/recuperator system Activation of the hydraulic el evating
actuators 20 ause thelr Ieng th to extend olr contract thereby el ey ti‘ng
the barrel FighY | isee sehematip Bide qveaoeafas%efmmeil BN & aceerdange with the
servo- act uat ors other forns of actuators can be used such as electric
rotary or |i niasentearine “mwbdity”’ mode;

Figure 2 is a front elevation of the self propelled gun of Figure 1;
Figure 3 is a side elevation of the self propelled gun of Figure 1 in a “firing” mode;

Figure 4 is a schematic representation of the connection between the gun assembly and

the vehicle in the “mobility” mode;

Figure 5 is a schematic representation of the connection of Figure 4 between “mobility”

and “firing” modes;

Figure 6 is a schematic representation of the connection of Figure 4 in the “firing” mode;

and



The saddle 12 is pivotally nounted to the base 10 by a training bearing
(not shown) to allow training of the gun assenbly 8 over an arc of
approximately 30 . Extending fromand fast with the base 10 r of
connecting nmenbers 24 for pivotally attaching the gun assenbly Q@Lﬁﬁb
rear of the vehicle 4 about a bearing 26.; The bearing 26 is |ocated close
to the vehicle's transm ssion height. The gun assenbly 8 is novabl e about

t he bearing mLl . i ston
284 and cyl TR L EE Re Rk reB bRt WAt lopelied BiE e AR NERGT P! P °0
respective Iev r .menper 30 which is fast mnth the nenber 24 and the
cyl i nder 2887914 ofan airetafty attached to the vehicle 4. The |ever nmenber 30
and connecting nmenbers 24 are configured such that an extension or
contraction in the length of the actuator 28 causes the base 10 to pivot
about the bearing 26. Primary power is provided frompack 6 to drive the

vehicle 4 aspuRidngd® Figuden!8Y% RBL 19@&5\915% sEH%r&bé'l‘leéﬁPﬁ%ermShoﬂ]%r\QQH' cle

4 has cabs 32 and 34 for the crew which are ~8J 10 i solated from
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(automatic | gadi ng), 36A, 36B _and _passjve fixed containers 36B and 388 Each
active nmagaziTA® BNt ekhring [The SEcaUn2LomPHsesA Bubli- “tlwpeamwl%hwn@a
forty-five shells and charges whil st the two passive nmagazi nes can each
hol d a f urt hprimhryf soesie of omes 6 ant avgunl askemizp [Srreevablye thonhtd to ke teat af thanount
of ammunition (shells and charges) and the ratio of the active passive

storage can pemdaial The defiblewtirbrefabll dprieR ki SWHER dide vehiclshERbod 10 he

magazi nes 36, 38 lie with e vehicle chassis walls along the | ength of

Si deval | of 1Ol FARREHES nie s P b2 SRS EonitnklcnRo el il

shel | s and charq An automatic ammuni tion handling system (not shown) is
provi ded f or camAlghba vseds | y loading the charges and shells at a typical
mnimumrate of eight rounds per mnute. The ammunition handling system

The gun assembly 8 comprises a base 10, a saddle (or trunnion support structure)12, a
cradle 14 and a barrel 16. The barrel 16, which preferably comprises a 52 calibre 155mm
rifled bore barrel, is slidably mounted to the cradle 14 such as to be displaceable from a
first, run out or firing, position to a second, recoiled, position as a consequence of the
barrel 16 recoiling on firing. A hydro-pneumatic recoil buffer and recuperator system (not
shown) is provided to absorb some of the energy when the barrel 16 recoils during firing.
It will be appreciated that other types of energy absorbing systems can be utilised such
as for example hydraulic, mechanical spring, electro-magnetic brake or electro-

rheological devices.

In a particularly preferred implementation the cradle 14 is constructed from hollow
members preferably in the form of four lightweight tubes 14a-14d (as shown in Figure

2) and the volume within the tubes is utilised to store the compressed gas for the hydro-



preferably conprises a wal ki ng- beam arrangenent for each active nagazi ne
for noving the shells and charges wthin the magazines to the rear of the
vehicle 4 and one or nore nechanical arns for transferring themonto a

| oading tray for automatic ramm ng. The SP gun 2 of the preserf8 iJthe2003 on
is thus a totally self contained unit. Figure 3 shows the SP gun 2 in a
"firing" node in which the gun assenbly 8 i s depl oyed and the base 10
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preferably in the formof one or nore rearwardly angl ed chevron bl ades
whi ch i s/ ar e Aiadugris bexehy incgrnasated brway Pémﬁaenpz taerramt & PHAYAS 2dvaniazs of ces

during firing. In the "firing" node a part of the vehicle 4 adjacent to the
gun assenbl y ulilising kheflolldwnadie mbmbera tqsaore tiefcotripeeseed gais thit thvie blimirmates theear s
down through the bearing 26 onto the base 10 to assist in holding the gun

0 8 JUL 2003 rbly 85 B&TMphrdle BECUDRIEY doblrRARORCH hith Balde v %{gﬂt 8P thefurl he
angl e of el evation sho |gur igh elevation angles) i. to

+70, the mgjorit g t he rec0|l force is directed vertically and |s
transnitted %G HXWI ground 42 via the base 10. At | ow angles of elevation
and at angles of depression i.e. +30 to -5, the majority of the recoiling
force induces an overturning nonent about the spade which is absorbed
wholly or in part by the mass of the vehicle 4 which thus acts as a virtual
trail |eg. Thehelopaild 14 hawd pdihef jonmaldi ppojetrary doagiall§ floey oppbsittieides which afe
maxi mum recoil, gives the gun assenbly 8 a high degree of positive out-of

bal ance and tj; o‘zan)sm%measﬁ ati‘@ﬂ)%&i\te FunhioW REMEFS ff 18! YAk 12Nubh A e
out - of - bal ance turning nonent will act to drlve the spade 44 into the

ground. The resu red bl ade .44 acts_a
ratre pl ougﬂmffsJ 16,58 ¢ é%vaﬁ%fﬁm 1o gl of ipreSliod e 157 o 350 ol o
only a minority is transferred to the vehlcle 4. Figures 4, and 6 show
the princi pl €leyptiemegdeH) ‘oytherharesi 16 eprgigrblsdidablyymeunsed wetbw the gradle 14
"mobility" and "firing" nodes. Referring to Figure 4, this shows the gun
assenbl y such that the axis of the trunnion bearing is located substantially at, or beyond, the

maximum point of recoil of the barrel 16 as described in our UK patent GB 2313178, the
content of which is hereby incorporated by way of reference thereto. That is the barrel
16 is mounted in a forward position within the cradle 14 such that the breech 16A of the
barrel does not pass through the axis of the trunnion bearing as a consequence of recoil
on firing of the gun assembly 8. This is best illustrated in Figure 4 which shows the
barrel secured in a fully recoiled position. This is particularly advantageous in that it
allows the height of the trunnion bearing 18 to be minimised whilst still aliowing the
barrel 16 to be elevated to high angles of elevation and thereby reduces the overturning
moments on the saddle 12 during firing. Since the barrel does not recoil through the axis
of the trunnion bearing, the cradle can be pivotally mounted to the saddle 12 by a solid

axle rather than a trunnion mounting in alternative embodiments.

A pair of hydraulic elevating servo-actuators 20 are provided on opposite sides of the



8 in the "nmobility" node in which the gun assenbly 8 is free of any direct
contact with the ground 42 and the barrel 16 is stowed in a substantially
hori zontal forward pointing direction. In the "nobility" node the base 10
is pivoted into a substantially vertical orientation. A door 4%8iJWp2e0gi ded
on the end of the corridor 50 between the gshell and charge magazi nes 36,

38. To deploy the gun assenbly 8 the hydraulic actuator 24 is activated

such that the ' £i.0g. 26 tantiall
vertical  ori oftar 4CeBvtelRsanetle bR Ae TR Ui PP S TR BB AN Rlyios
point it is inp.engagenment wth the ground 42 as shown 12 QB JUL 200 .in
Figure 5. TheBﬂﬁgﬂﬂgﬁﬁaBFW“r?@%QFVﬁ@‘%E%g%Hb‘%‘CIEH@P&F%\M‘éﬁﬁqﬂaam‘:hed
connecting nmenber 24 are configured such that deploynment of the gun

assenbly 8 dr tosths cradte Boarddhelaylinder2GBhis pgvasalhychtaghesitd arespectivet faet 22 af thef
the vehicle 4 away fromthe ground 42. At this point of the deploynent the

barrel 16 is kdudte w.tﬁy&aﬁﬂ@{;dw«:r\tsrogbﬁeé thelefatih® RetutbR YR REVEE frRGf tat or
20 is then activated to deploy the barrel 16 to a desired firing el evation

ubstant al 1y “OUFE sty BD e deykoet et R SutipBhoed Brng sV A Rell o 1

the gun assembly 8 the barrel 16 traverses an gle of at |east 90 such
that it is di fleBrdg bactar/rewmttvwsmn/é%vwm?ﬁr hydeaylig slevaiingRrtuais dftpl y
8 to be operated with depressed angles of elevation of the barrel 16

wi t hout the vehised theortlength¢od extgnd becauracogsmbilelevating thevibdriel B6. ABhilstdi iat ed
that in the "firing" node the SP gun 2 effectively has a three point

support, i.e. ptdgrd¥as BselitydeaificleltSatf Rrw-achiReHs dHREfirmbs BEadtifBls cah bé tied
vehicle 4. To deploy the ‘gun assenbl’y 8 fromthe "firing" to the "nobility"

ol evat 0d 1o ac b CeH R SR B Rebdei n by Setivation of ihe

actuator 20 and the whole gun assenbly 8 is pivotally lifted clear of the
ground 42 and into a stowed position within the vehicle 4 by activating
actuator 24.

The saddle 12 is pivotally mounted to the base 10 by a training bearing (not shown) to

allow training of the gun assembly 8 over an arc of approximately + 30°. Extending
from and fast with the base 10 are a pair of connecting members 24 for pivotally
attaching the gun assembly 8 to the rear of the vehicle 4 about a bearing 26. The bearing
26 is located close to the vehicle’s transmission height. The gun assembly 8 is movable
about the bearing 26 by means of a hydraulic actuator 28 which comprises a piston 28A
and cylinder 28B arrangement. The piston 28A is pivotally attached to a respective lever
member 30 which is fast with the member 24 and the cylinder 28B is pivotally attached
to the vehicle 4. The lever member 30 and connecting members 24 are configured such
that an extension or contraction in the length of the actuator 28 causes the base 10 to

pivot about the bearing 26.

Primary power is provided from pack 6 to drive the vehicle 4 as well as to deploy and

operate the gun assembly 8. The vehicle 4 has cabs 32 and 34 for the crew which are



To reduce the turning nonent required by the actuators 20 and 24 the gun
assenbly 8 is preferably stowed with the barrel 16 in a fully recoiled
position such that the centre of gravity of the barrel 16 is noved toward
the trunnion bearing 18. Stowing the barrel 16 in this way is (b8 WL 2003
advant ageous as it reduces the overall lepgth of the SP gun 2 and any
overhang of the barrel beyond the vehicle, which assists in providing

un-obscured i i S 1.S; j un
'S To be ¢ ransolfl fonptdipetilve Shel 3 Gt Aedadindl WA} lockad udriing 10
when in the "nobi|ity" mde. Whi]Jst it is eferred to.qperate the :
hydraul i ¢ act$} 8# EhCZYF,hTaﬁ deck. ¢ hjged?%’“ﬁ%gér$§éﬁ Iyided jiatoactive Jawpmati |
an alternative arrangenent the actuators 20 and 24 can be operated

si mul t aneous| lpadihg)cI6Av036R] and passive tfixed commeinerskddl and 38| Bachtdetive magazisenbl vy
8 between the "nobility" and "firing" nodes. However depl oying the gun

assenbly 8 i mdAVB6BiAESTcRIAY LaRblede typRallp Woltin At TivaGRells aRd charbedwbilst
nmovi ng gun assenbly 8 into a vertical position (Figure 5), the centre of

gravity of t .0 i } r jon
ear i ny 1e) e RUFUBRLS hagRaned Gngiorihe ¥ FlohePRUEG FABE b bESorrLotied
consi derably reduces the turning nonent neede 0 be generated t he
hydraul i ¢ acttﬂé&%F t%‘&f amguR}Rf| apmyRifign (‘Fheﬁﬁ Nis) &L‘I‘fgﬁsr%r{g% ri“f’fb"gé’&d’é“ﬁﬁ
wi Il be enmbedded in the ground 42 and, in nuddy conditions, the blade 46
and t he underpassive $t0ragotabbsmilo@®diayuibe giveh dpplication uds illustratod the. magazieg er
turning nonment will therefore need to be generated by the actuator 24 to

break the sucid, @3 ReWwihen thaschidle/chasRitewdts alofg tthe 1t Ofl tift2vetidle iand i t €
possi bl e that the suction force could be of a significant magnitude

conpared to t I y . ILF .S fer I hat
the barrel | 64‘1' ﬁ%r%g@éa '([8 %“‘Hr?é“%gﬁ ca pig(t))s?‘ﬁ ? S@Q%E?lsght (taHCSS% g’ra éﬁg'beeggti ng
the hydraulic actuator 24. In order to assist the lifting effort of the
actuators 24 Rrﬁ@degﬁﬂseqaﬁlsalaeawbge hellsand chargpst A ap R AT a5l ds
to help to break the suction. It will be appreciated that the actuator 24
has to be desiygead(nbbshawn)ds pravidesi ige automaticaltyyloading the charges and shells at a

typical minimum rate of eight rounds per minute. The ammunition handling system

preferably comprises a walking-beam arrangement for each active magazine for moving

the shells and charges within the magazines to the rear of the vehicle 4 and one or more

mechanical arms for transferring them onto a loading tray for automatic ramming. The

SP guh 2 of the present invention is thus a totally self contained unit.

Figure 3 shows the SP gun 2 in a “firing” mode in which the gun assembly 8 is deployed
and the base 10 engages the ground 42. A spade 44 which is detachably fastened to the
underside of the base 10 is shown dug into the ground 42. The spade 44 is preferably
in the form of one or more rearwardly angled chevron blades which is/are designed to
dig into the ground 42 and to transmit the forces during firing. In the “firing” mode a part
of the vehicle 4 adjacent to the gun assembly 8 is lifted such that a part of the weight of

vehicle 4 bears down through the bearing 26 onto the base 10 to assist in holding the gun



i ncluding a necessary margin of reserve to cover the exigencies which m ght
occur on a battlefield, e.g. energency operation of the actuator 24 before
operating the actuators 20 ~ 8 JUL 2003 14 have fully conpleted their
notion to bring the cradle 14 and barrel 16 to the vertical fof 8 JdoLd2003
escape. The SP gun 2 of the present invepjion is designed to be air
transportabl e and therefore mnimsing weight is a prinme consideration.

Since the reggi ] J Si@ M r it A sto
i1 se over ioemales fstieRCT et Pt Poitar” REBR skl SrRAMAARGA 0
i npl ementatign a pressure relief valve is incorporated.into the hydraulic
el evating acFigdfeor andhysh glexplionanglas it t3 it tnte %9@Mttheolfeaelﬂ fae 10
about the bearing 26 during firing. Conveniently this valve is in the form
of a hydraul directed verticallyiaph i$ sanspettediint the gopmd 42hemtheblafee 0. et kow dniglgs

i mpul ses of force as would be experienced during firing and to cl ose at

nor mal oper abf QevdtRInC &%d aﬂaﬂg&s bf Bpr&dion" 124 -5 Prpmgbﬁal SRS récBﬁirrT]%pade
44 to dig in nore deeply and protect the actuator 20 and nounti ng nenbers

Sel not 1o dalsprangess ey druRThYB-Rishudopt O Fusll SXicHTs ARofsE ALy Blinear oo

of the recoi|l and rebound ends) automatic hydraulic systens re-energise the
act uat ors 20bY therrBassaf g vehicle deviich thyg agisas pyddyaljtradl leg dbe ﬂ%‘l%ggthfo
firmy into engagenment with ground 42 and raise the rear of the vehicle 4.
As shown i n Fugnioebeatingl@ b8yandahelinaitiof maxinuimaregeil rpivga thepm a3&mt3B8 ahigh

| ocated near the rear of the vehicle 4 such that their weight additionally

urges the badé%ré@pﬂ@m%rdﬁtjoﬂbﬂlaﬂémﬁﬁﬁﬁﬁ ofinbt Heh&XitHt J6W dngids bNElEediion
assisting in stabilising the gun assenbly 8 during firing. Furthernore,

he veni ol o ¥ERAE ARl abee Hinfe inhim) pi® st AT B0uhET

t he vehicle €ac ired 'S ensur es

possi bl e amount of weight acts to statiiéi se the %un assenbly 8. This_ being
said it wil | Theresultis that, when fired, the angled blade 44 acts as a static plough to absorb a

substantial part of the recoil forces such that only a minority is transferred to the vehicle

4.

Figures 4, 5 and 6 show the principle of the deployment of the gun assembly 8 between
the “mobility” and “firing” modes. Referring to Figure 4, this shows the gun assembly
8 in the “mobility” mode in which the gun assembly 8 is free of any direct contact with
the ground 42 and the barrel 16 is stowed in a substantially horizontal forward pointing
direction. In the “mobility” mode the base 10 is pivoted into a substantially vertical
orientation. A door 46 is provided on the end of the corridor 50 between the shell and

charge magazines 36, 38.

To deploy the gun assembly 8 the hydraulic actuator 24 is activated such that the base
10 pivots about the bearing 26 from a substantially vertical orientation to a substantially

horizontal orientation, at which point it is in engagement with the ground 42 as shown



D8 J UL 20D3 15 appreciated that the SP gun of the present invention is
desi gned for stable operation even w thout anmunition on board and that the
ef fect therefore of the anmunition further assists in stabilising the gun
assenbly. In the "nobility" node, as shown in Figures 1 and 2§ & JgLbmy el
16 rests on the roof of the corridor 50. 1pn operation of the SP gun 2 a
target's position would be given and the co-ordinates of the firing

posi tion fedjp Qre%n TRE Qﬁwn Sﬂ%ﬂ@ﬁéaﬁnﬁ@g%ﬁ\%rthé"étbﬁﬁﬂ &7l iR/ HnBStidgRerhBerge
and bearing of The target. Using an on-board navi gatl on system t e vehi cl e

4 is driven the iri i f and i orlented dir ctl aci ng
directly awag® PEGHR lﬁareﬁgvﬁ@at iy ASednf sl s Bty BE e e 43e
"firing" node, such that it is pointing towards the target and a nunber of
rounds can btherground 42-and saises therearafdhevehigle dawprframthe gRuad ¢ AbhishpK t hat
the rounds arrive at the target at substantially the sane tinme. The gun
assenbly 8 i of therdegioytrnehythewarrgl baiskniardubsthieallyrehtidal tleVationd eTlenisydringdic

vehi cl e noved to another | ocation to reduce any |ikelihood of retaliation.
The power ed m@@ tart
bei ng depl Oyg@@gg{%ﬁé&ﬁeﬁé (ﬂg glb?g%ttﬁ%rh%gﬁp gflgédér{i stops. h?"t] §sa gg%

all ows the vehi.cl e¢1 to be drlven away as soon as barrel 16 comes down onto
the roof of MhE8EG™idor 50. This gives the SP gun 2 of the invention a

| evel of nobility simlar to that of a tank or a self propelled howtzer.
However its weight, typically less than twenty tonnes when fully | oaded) is
substantially less than a tank naking it possible to tactically depioy it
by air usi nglntheffifngihmbde tha battelrl® i$ dikertaf dithanghbktanudallyovesticatly of awsyfrbmas a
Hercul es C- 130 as 0 8 JUL 2003 16 illustrated in Figure 7. Furthernore,

due to its highehRRi4, 'EnYnﬁgﬁfe?D yhﬁnf‘@f tﬂ@?@h is@émﬁl R'he B&JEEIQGTtﬂaV&sékra!?iﬂa‘rtgleOt her
than |ightwei ght Appliqu~"ar al ong The si de of the vehicle.

of at least 90° such that it is directed away from- the vehicle 4. This enables the gun
assembly 8 to be operated with depressed angles of elevation of the barrel 16 without the
vehicle obstructing the gun assembly 8. It will be appreciated that in the “firing” mode
the SP gun 2 effectively has a three point support, i.e. the base 10 and the sets of wheels
near the front of the vehicle 4.

To deploy the gun assembly 8 from the “firing” to the “mobility” mode the reverse of the
above procedure is used i.e. the barrel 16 is elevated to a substantially vertical elevation
by activation of the actuator 20 and the whole gun assembly 8 is pivotally lifted clear of
the ground 42 and into a stowed position within the vehicle 4 by activating actuator 24.
To reduce the turning moment required by the actuators 20 and 24 the gun assembly 8 is
preferably stowed with the barrel 16 in a fully recoiled position such that the centre of
gravity of the barrel 16 is moved toward the trunnion bearing 18. Stowing the barrel 16
in this way is also advantageous as it reduces the overall length of the SP gun 2 and any

overhang of the barrel beyond the vehicle, which assists in providing un-obscured driver



This is a further source of weight saving. Since the barrel 16 is |ocated
along the axis of the vehicle in the "nobility" node and is raised
vertically when being deployed into the "firing" node this enables the
sides of the vehicle to be used for carrying anmunition. It wil®8

appreci ated by those skilled in the art tp@t the present invention is not
limted to the specific enbodi nent described and that nodifications can be

made whi ch arﬁsmfahamfmene?ﬁmn% gungs iorBéQi%hﬂihed )yJaYr. Bl By GhSpatidi 18009

1. A self propelled gun (2) conprising a vehicl possessi Ng a source of
primary power. a un. ass a nt ed.on sal d vehicle (4), the gun
assenbly {8) ‘écgﬂ Reg(:fﬁalacgw%ggg}/t(h& imgﬂl{%r'&aﬁ% (14) pivotally nounted to
said base (10); and a barrel (16) slidably nounted to said cradle (14) such
as to be displaceable froma first to a second position as a consequence of
the barrel (16) recoiling on firing; said gun assenbly ($) being novably
mount ed to saWhileibisprefefrdd tosapetatd tha hydraulicactuatat 20, 24dhithe drder desaibed fthis
operation, said gun assenbly (8) is free of any direct contact with the

ground and Safsqxgpésg&ﬁkal( Gh agt‘alﬂl?ﬁi% hgae gngﬁﬁthf%ﬁl%}& ﬂ?a@d b@?ﬁrpge Sitrited

vehicle (4) to rirven n a iring”, operati on,

sai d gun assenbl s .d Lri I d base
(10) moves : cuEpianebl iRl edhfs e ime ita e %ﬁﬁ?%wfﬁf@@a%ﬁweﬁat
said barrel (16) is _deployabl e”throu?_lh an angl e of elevation which differs
from said firte mobdity’asd “Byingt mpdess Homenerdeplayinedbegunpssembly 8jimiwa siages

pi votal nounting of said cradle (14) with respect to said base (10)

conpri ses a bprevideghé Id)owihg abivinsageas Blyi finseyl nadvirgy i adsednblyod dintd laevertical num
recoil of said barrel (16). 2. A self propelled gun according to claim1 in

whi ch the, bgﬁ&uidﬁc(?{ga?éﬁt 38 SR R ra¥RY B BOBRIRirdg s isfobri R obectslek o

gun accordin ch”the first direction

to the trunnion bearing 18, rather than to the right of it as shown in Figure 3. This
considerably reduces the turning moment needed to be generated by the hydraulic
actuator 24. Secondly, after firing a few rounds the spade 44 will be embedded in the
ground 42 and, in muddy conditions, the blade 46 and the underside 10A of base 10 may
be held by a suction force. A larger tuming moment will therefore need to be generated
by the actuator 24 to break the suction between base 10/spade 44 and the ground 42. It
is quite possible that the suction force could be of a significant magnitude compared to
the weight of the gun assembly 8. Thus, it is preferred that the barrel 16 is moved to the
vertical position (Figure 5) before operating the hydraulic actuator 24. In order to assist
the lifting effort of the actuators 24 the vehicle 4 can be driven slightly forwards and/or

backwards to help to break the suction.

1t will be appreciated that the actuator 24 has to be designed for a very considerable duty,
including a necessary margin of reserve to cover the exigencies which might occur on a

battlefield, e.g. emergency operation of the actuator 24 before operating the actuators 20



is in a substantially horizontal forward directian. 18 ~ 8 JUL 2003 4. A
Sel f propelled gun according to any one of Clains 1 to 3 in which the first
direction is substantially coincident with the axis of the vehicle. 5. A
self propelled gun according to any preceding claimin which tlge8 guh 2003
assenbly (8) is novably nmounted to the vefjcle (4) by the base (10) being
pivotally attached to the vehicle by a pivot arrangement (24, 26). 6. A
sel f propell n (24,
26) 15 oot g SYPLEGERIBAhA S ok 'S 14 B et o 1 L8 R0R LRy
with the ground (42) raises a part of the vehicle in prOX|n1ty with the

pi vot ar r angekipiskese away fromthe ground. 7. A self propelled gun
according to any preceding claimin which the barrel (16) is held in the
second position during the "nmobility" node. 8. A Self propelled gun
according to any preceding claimin which the barrel {16) is held in the

second posi ti 'Dhe SBrguﬂQ diftlﬁﬂ d}ﬁﬂﬁ&hﬂinv@ﬁuddh@ designsﬁstﬁQ»ﬁ’fahy(rf(r\&])orfdbmnﬂdhﬁereforc
"mobility" to "firing " and vi ce versa. A%A[9 AR A?#.AL. A [.A .AL. A

(vl ool ca PN PEE S cusfe f%?f:%]‘ wof 5P 3P E) BTt

a] ca] ca] ca] ca).ca] ca] caUl.ca] cP*aj cPa] cPal)5 U

| | KS} xsni d_2z] YielepERieess diaif éﬁ]*ﬁ’éﬂ&?&]‘%‘&]%‘é‘ﬁ% ayea&p@a]w]%a}w thesectorees) M ca) c
aJcalcalca]calcalca]calcalcalcalcalcal][L(]jI {Km40

} xsni d_Z] ] ca] padicdinty prefdrod] inflengntatjonad pesowt eelief aplva)is ahaswparated ahtodhe a] ca
] ca] ca] ca] ca] ca] ca]ca]ca]ca]cajcal0

LI r#&&8&' ' ' " Kydradlic(clovating Qbtuatbs0GoRTbw Hinkted rlatdnal alovemhent] sfahe aasa] @ a) ca
] ca] ca] ca] ca] ca] ca] ca] caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca

I + 3

] ca]qca] ca] ca] ca cr{e %%céﬁga]%%g? %& ]tié‘g]%ﬂ’f n}n g%ﬁﬁ’%n }ﬁg}ﬁﬁi%:} g:
I 55; 666B777N88888

Ryl LEFﬁ Qpeiapbjeiayopay whpr sibissiedipbighimmalirs of fomess ol dl ca) o

a] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ?@

@ @ QOAWAAYBBBYEH aCebdDiweEfi ffEarto close at normal operating forces. This limited freedom

G GGGG?HHHLI | } xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c

a] ca] ca] ca] cajpfandverenthted Ck ¢pddealdas [ippihGadre abdpl W drd<pristest the lattubiivR OBINNNVOO

P PPP$Q QQ RRRS\ S} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

S/?/]VOC/S\]} \3\3\]) ?floé?‘b@l@éaﬂﬁ l%\ﬂi &ﬁﬁxs ni gﬁ%?il& t‘(J\z{é‘(’:‘xzf{] caFﬂT#%%Aca‘{ﬁcaejmcg] cajc
S e BB et R bR rORUB SE ) AR AP ERPe A R0 BT L o] ca

] ca] ca] ca] caj ca ca] caj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! eEf ff
Pggh~hhh2i i i <41 andly, rwmmnmfd]mwnﬁcﬁwanwr@@pe@%amaag}wrs 20 to re-
Ul c”a] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca! nestabtightheditingrattitads $.8Sude e basa 10l g kst a evfagaines] with grobhd 40
Ul c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal cal cal carRidrak0Webeloor JOUMEIL): LS10 & ()~ 104 & ()- 1
1098 ()-t10% & ()-10% & ()-ThriK-$ 10%4 & ()-Y' 10% & () - 10% & () -
10% & ()-10% & ()-@10% & ()- 10% & ()-r#ysi K-96 10% & () 4z 10% & ()-1
10% & ()-s-10% & ()-3+ 10% & ()-) 10% & ()-& 10% & ()- (i K96
10% & () - 10%}\/&( 310%}\/&(%) (%10%}\/& (ﬁ 10t 10t 10t : z 10%&() 8z 10% & () -
- K- K 109%v& (&SP andigyres b apk3 the shel apskcharge magapines Po.@8iarsdapates near the
10%&' ()-)5 U i K-KL- 10%W&' ()- + 109%v& ()-&10%WK ()-$ 109%v& ()-F"
10%v&' () -  106MBOf(the veielv/E 'sioh thal theikiveigh O2ddRidnpH § Odgieftvie Bde 10 downward into
10%&' ()-&6: 109V& ()-3 10%W& ()-1 109%v& ()-/ 109K ()-S~f G UKL- 10%v&' (
1098& () - 10%3§f'1g@§ement with the ground 42 thereby assisting in stabilising the gun assembly 8 during

firing. Furthermore, since shells and charges 36, 38 are automatically moved towards the
rear of the vehicle 4 each time a round is fired, this ensures that the maximum possible

amount of weight acts to stabilise the gun assembly 8. This being said it will be
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In operation of the SP gun 2 atarget's position would be given and the co-ordinates of the
firing position fed into an onboard gunnery computer which calculates the range and
bearing of the target. Using an on-board navigation system the vehicle 4 is driven to the
firing position and is oriented in a direction facing directly away from the target. The gun
assembly 8 is deployed into the “firing” mode, such that it is pointing towards the target,
and a number of rounds can be fired in rapid succession at different trajectories such that
the rounds arrive at the target at substantially the same time. The gun assembly 8 is
immediately swung back into the “mobility” mode and the vehicle moved to another

location to reduce any likelihood of retaliation.

The powered deployment system described allows the gun assembly 8 to start being
deployed automatically the instant the vehicle 4 stops. It also allows the vehicle 4 to be
driven away as soon as barrel 16 comes down onto the roof of the corridor 50. This gives
the SP gun 2 of the invention a level of mobility similar to that of a tank or a self
propelled howitzer. However its weight, typically less than twenty tonnes when fully
loaded, is substantially less than a tank making it possible to tactically deploy it by air

using, for example, a short take off and landing aircraft such as a Hercules C-130 as
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a cradle (14) pivotally mounted to said base (10); and

a barrel (16) slidably mounted to said cradie (14) such as to be

displaceable from a first to a second position as a consequence of the

barrel (16) recoiling on firing;

said gun assembly (8) being movably mounted to said vehicle (4) such
that, in a first, “mobility”, mode of opération, said gun assembly (8) is
free of any direct contact with the ground and said barrel (16) points in a
first direction allowing said vehicle (4) to be driven, and, in a second,
“firing”, mode of operation, said gun assembly (8) is deployed to a firing
position in which said base (10) moves towards and in contact with the

ground;

characterised in that said barrel (16) is deployable through an angle of
elevation which differs from said first direction by at least ninety

degrees,

and in that the pivotal mounting of said cradle (14) with respect to said
base (10) comprises a bearing (18) which is positioned at a point
beyond the maximum recoil of said barrel (16).

2. A self propelled gun according to claim 1 in which the. base incorporates

one or more spades (44).

3. A self propelied gun according to Claim 1 or 2 in which the first direction
is in a substantially horizontal forward direction.
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6. A self propelled gun according to Claim 6 in which the pivot
arrangement (24, 26) is configured such that deployment of the base
(10) into engagement with the ground (42) raises a part of the vehicle in
proximity with the pivot arrangement (26) away from the ground.

7. A self propelled gun according to any preceding claim in which the
barrel (16) is held in the second position during the “mobility” mode.

8. A self propelled gun according to any preceding claim in which the
barrel (16) is held in the second position during deployment of the gun
assembly (8) from the "mobility” to “firing " mode and vice versa.



