1 MOBILE GUN CARRIAGE AND GUN SYSTEM Field Of The Invention 5 The present invention
relates to the field of mobile gun carriages and gun systems, in particular for and to artillery pieces,
such as howitzers. Background 10 A conventional towed gun system, for instance a howitzer, has a
carriage on which the gun itself (barrel and loading apd firing mechanisms, etc.) is mounted. The
carriage has a main body or chassis, with one or more pairs of driving wheels. A pair of elongate
stabilising arms, so-called carriage trails, pivotally extend from the rear of the chassis and are able to
splay apart to stabilise the howitzer during firing. A smaller 15 retractable support wheel is pivotally
mounted on each of the carriagd@RIISE UGN & AIRREHEtEM ISIDSHEN SaWddE Xih a towing mode) to the
vicinity of where it is to be fired and then propels itself (in a self-propelled mode) to its specific firing
position and from one firing position to another nearby firing position. During towing 20 the carriage
trails are togetielki antiiarenaisecoff the ground by the towing truck or tractor (or whatever is towing
the howitzer) and the howitzer is towed by the carriage trails, with the retractable support wheels
raised. During firing (in a firing mode), the carriage trails are splayed out on the ground, again with the
retractable support vilieeistaisegvdntitne setbpropel Edldntiedhdaetractabile suppbrinvheels are
extended. The carriage trails e together and supported off the ground by the retractable support
wheels. The gsa’ﬁ?e?}%t%ln?aﬁ!r‘&ﬁg% f?%eal’t‘g&f’tﬁrél ‘F‘f\?/iﬁ’ég\% Se%‘f%%%%g%‘% E&Hd by differential driving, with
the support wheels pivoting in whatever direction is necessary. The driving wheels are powered by an
engine througﬁ aear traH1 transmissions in 30 the self-propelled mode. A main driving pump coupled
to the engine suapp%reosu—rtl'rydraulic oil to drive a motor that is attached to a transmission gear housing in
the wheel axle. Upon activating a hydraulic power clutch, the power of the drive motor is transmitted
o the dying wheely tg,move e howir i AYRIURDAMEIRHIG RUBRR 208 RRVPISEHRAS,

which the gun itself (barrel and loading and firing mechanisms, etc.) is mounted. The

carriage has a main body or chassis, with one or more pairs of driving wheels. A pair of
elongate stabilising arms, so-called carriage trails, pivotally extend from the rear of the
chassis and are able to splay apart to stabilise the howitzer during firing. A smaller

15 retractable support wheel is pivotally mounted on each of the carriage trails.

Such a gun system is usually towed (in a towing mode}) to the vicinity of where it
is to be fired and then propels itself (in a self-propelled mode) to its specific firing
position and from one firing position to another nearby firing position. During towing

20 the carriage trails are together and are raised off the ground by the towing truck or tractor
{or whatever is towing the howitzer) and the howitzer is towed by the carriage trails,
with the retractable support wheels raised. During firing (in a firing mode}), the carriage
trails are splayed out on the ground, again with the retractable support wheels raised. In
the self-propelled mode the retractable support wheels are extended. The carriage trails

25  are together and supported off the ground by the retractable support wheels. The gun
system propels itself by the driving wheels and 1s steered by differential driving, with the

support wheels pivoting in whatever direction is necessary.

The driving wheels are powered by an engine through gear frain transmissions in

30 the self-propelled mode. A main driving pump coupled to the engine supplies hydraulic
ol to drive a motor that is attached to a transmission gear housing in the wheel axle.

Upon activating a hydraulic power clutch, the power of the drive motor is transmitted to

the driving wheels to move the howitzer. Auxiliary hydraulic pumps are coupled to the



2 engine to power hydraulic cylinders to help ease deployment of the howitzer from a firing/towed
position. In the towing mode, the supporting wheels are retracted and raised above the 5 ground,
usually by means of hydraulic cylinders. The clutches are disengaged and the engine is shut down.
This allows the driving wheels to be pulled along and rptate at different speeds to allow steering as
the howitzer is being towed. In the towing mode configuration, the howitzer is being pulled along in a
reverse direction close to the back of the tow tractor. 10 In the firing mode, the engine is also shut
down for gun laying. The supporting wheels are retracted and raised above the ground. The carriage
trails are openegioat@apdwanthdreditoctisdecuinchtdpstadslibp vergun duting diringsrArbase plate,
located belowtilge %gg&ég eégﬁﬂ)%ed downwards to contact with the ground and to lift the driving wheels
off 15 the grOUndl rthe fPrlng mode. In the firing mode configuration, the base plate and the ends of
the carriage trails form a three-point triangular support for the howitzer. The gun is mounted on a main

bearing above the base, plate 1o allow t un and_its ordnance system to rotate relative to the base
plate and the rest of? El%a%)r‘i‘gag%g\g%qaﬁ ow'the gm 10 ?%gsbarrglfgﬁ? 06@339 5 the e%%YFe%eposition for
firing. A persogropeiatinglltheygunarctaidsydrhaind oyheddsr ARClrdies twenBsenggedvaldnbgear wheel

to traverse the gun barrel to the desire os'trigm The mov tof t nd or gear wheel turns a
. itsh & G UMS ¢
gear system V\?ﬁ% elslshsollj%s(E:'?av‘él%oc\lj/egI %ﬂrér)l%?rllt eearrlyr%g.gf@ ff‘%(grgng?é} %%%%?%fﬁé%ﬁ%&egd limitations
faced by a typid&tmvitred swithl lsoméconiad wishefacwdty sthemmsbilelgun gystemsg Ausdibstantial
amount of time s aker 9 deplox s howier Tiis ymalilyduse o te.complex and e gonsuming
operational procedures reguired for transrorniing the owitzer from one mode to another. Further,
the clutching afidhdessiutehing of the driving wheels when converting from the self-propelled mode
to/from tﬂ? towing or
In the firing mode, the engine is also shut down for gun laying. The supporting
wheels are retracted and raised above the ground. The carriage trails are opened out and
anchored to the ground to stabilise the gun during firing. A base plate, located below the
gun is extended downwards to contact with the ground and to lift the driving wheels off
15 the ground for the firing mode. In the firing mode configuration, the base plate and the

ends of the carriage trails form a three-point triangular support for the howitzer.

The gun is mounted on a main bearing above the base plate to allow the gun and
its ordnance system to rotate relative to the base plate and the rest of the carriage, to
20  allow the gun to be brought to bear to the desired position for firing. A person operating
the gun rotates a hand wheel or a DC motor turns an equivalent gear wheel to traverse
the gun barrel to the desired position. The movement of the hand or gear wheel turns a

gear system which is housed above the main bearing.

25 There are several drawbacks and limitations faced by a typical howitzer, with

some or all also faced by other mobile gun systems.

A substantial amount of time is taken to deploy the howitzer. This is mainly due
to the complex and time consuming operational procedures required for transforming the
30  howitzer from one mode to another. Further, the clutching and de-~clutching of the
driving wheels when converting from the self-propelled mode to/from the towing or

firing mode involves complex functions.



firing mode involves complex functions. 3 In order to withstand the high firing load, there is a threshold
as to the minimum size that the gear teeth in the traversing mechanism can have. This in turn limits
the degree of fine adjustment that can be achieved. Further, the backlash in the inherent design of
the gear system for rotating the gun limits the accuraty to which the gun barrel 5 can be positioned to
be in the line of target. Since the howitzer is lifted off the ground during the firing mode, the centre of

gravity of the howﬂ&er 1SJ 9{3% TQ&% Alfe h?r%ti bllll% %Ehg %ath)égﬁ%m géj{én&efmn 1 The gun

laying and drive systems are tot ally in pen ent S stems e two systems operate in ependently

of each otheslzeThetdhivesydteth is fovierensbyeardicsalisongimd e This guntayimgisystem is
d | difficul
operate ma&%‘ét?écy bﬁﬁ{é' g% @éigaifg%cbg‘%ﬂfe ‘%t \%g%%@/ &1@?885%%'?@%{ ¥nﬂ% gpfery difficultto

integrate themtogether du constraints. therefore be useful to a Iewate one or
more of the dboge-phémtigermtyprablémsotatiagshpgrialipi20ISurrenrasy Onwlishaie ghemprésent

|nvent|og1 pro) %I&ggggomgﬂgdgcg%g% a%{grcg]} rtlng a gun, the carriage comprising: a chassis; and

two first wheel ass |es mounte IS at opposing sides of the chassis, wherein both of
the first wheel assemblies 25 comprises: a support member; and a first wheel rotatably mounted on

the support membeg, WIGLEif) %l&&%@@%&%%ﬂﬁ@r S mauRts Ocﬂe”i‘%ﬁg?ﬁé&% Yﬁ'ék&éﬂﬁé'&?‘ wheel

spaced from the chassis; an e support memberTs mounte o pivot rélative’to the chassis in a first
plane and |n@@&mﬂ#ﬂé@ﬁ@n@@%ﬁth@@tﬂﬁﬁ@@tmﬁiw{@aﬂ@f@e Riaveytenfisinigeel in the first
and second s and wherein the first wheel assemblies 30 are operable to be positioned in at least
two predetermingd positions in the first plane, a

The gun laying and drive systems are totally independent systems (i.e. the two
systems operate independently of each other). The drive system is powered by a diesel
engine while the gun laying system is operated manually, or using a large size DC motor
powered by a separate battery. It is very difficult to integrate them together due to space

15  consiraints.

It would therefore be useful to alleviate one or more of the above-mentioned

problems at least partially.

20 Summary

One aspect of the present invention provides a mobile gun carriage for mounting

a gun, the carriage comprising: a chassis; and two first wheel assemblies mounted on the
chassis at opposing sides of the chassis, wherein both of the first wheel assemblies

25  comprises: a support member; and a first wheel rotatably mounted on the support
member; wherein the support member 1s mounted on the chassis, with the first wheel
spaced from the chassis; and the support member is mounted to pivot relative to the
chassis in a first plane and in a second plane generally orthogonal to the first plane, to
move the first wheel in the first and second planes and wherein the first wheel assemblies

30  are operable to be positioned in at least two predetermined posttions in the first plane, a
first position for driving the gun carriage on the first wheels in a driving mode and a
second position in which the chassis is operable to traverse on the first wheels, in a firing

mode, for aiming a gun mounted on the gun carriage.



first position for driving the gun carriage on the first wheels in a driving mode and a second position in
which the chassis is operable to traverse on the first wheels, in a firing mode, for aiming a gun
mounted on the gun carriage. 4 An alternate aspect of the present invention provides a method of
transforming a mobile gun system from a driving mogle to a firing mode, the gun system comprising a
mobile gun carriage with a gun mounted thereon, the gun carriage comprising a chassis and two first
wheel assemplies mounted on the chassis at opposing sides of the chassis, wherein 5 bath of the first
wheel assem |§§ecrg#%ﬁs 5 {;ng[?ﬁ)e rrsr%%rlnng r;Ellé”'rI{1 gofﬁ‘ ?%@gfﬁ%fgﬁ%ﬁ}#m%&%%%support
member; wheseisytiensdipmort dnetnbendgdamourfiedomdie thagsissysidhtbenfisasinbeaehspdeed from the

chassis; and the satéggoert mber is mqg&m%ﬁd toxpiﬁ?et relative.to the chassis mﬁa first g@ge and in a

second plangugne%era or gg%uﬁlaif(}t%u%e firs %?ahe, tS RGO S firEP RS th B HPt SN 8econd

planes and Tarsvhédraihaserfivdiesheehasbsembbehardsopegbisitg kidpaditionediniatidastivo
predetermingd positions in the first plane, a first position for driving,the qun carriage on the first
wheels #r?thg’ ks rﬁv??g%hr%gr%‘gqﬁ%ﬁgaggec%%%éﬁocgl | E@ﬁ%‘rﬁ‘é‘%ﬁf’&% C 1asr:ls!')se’lré %ld;apte?%{b\geh?gl traverse on the
first wheels, intttwblrimgumadey fohasmppgramgem oo wited: onththaugpercarmialge, thaaetitbencomprising:
raising the fir th'eels off th und; 15 swingjng the first wheel assemblies relative to.the chassis to
positions wh%%reectl%s?}%tw béhglé%?grgwgﬁa SBaFe%E"fv]% gh Sac asinsfﬁé?‘néfrléﬁ Felatve tot 1Vg‘?)r‘:'%ﬂllilrsection in the
driving modejcemtetbiegring tekfivsttoviestbdssthe grimiglddumiden aspechd pthespgreseaf jnvention
provides a me(fodgh raversing a20.mobile aunsystem, npfiinomede, the gun system comprising a
mobile gun carriage With & gun rﬂounted%ereon, € gun carriage comprising a thassis and two first
wheel Hssemblies mibefitstvorethesshiabsiss aropposivlg sidespofitienclias sisleadténain both of the first
wheel assemblies comprises a. SUppokt ber: and.a first wheel rotatably mounted on the support
member; Wh%r%(?re?t t néllsr%pﬁjgrstgﬁ%rﬁ%et%??riﬁ% gaf%% %cr%lhf# ¢ \lglgéll??{/w Xid first (\:/vaﬁré%%es%%ced from
the chassis; teditevguppon the divenismudertad tcqeival pelsitive in which the chassis is

operable to traverse on the first wheels, in the firing mode, for aiming a gun mounted on

the gun carriage, the method comprising: raising the first wheels off the ground;

15  swinging the first wheel assemblies relative to the chassis to positions where the first
wheels are angled relative to each other and relative to their direction in the driving

mode; and lowering the first wheels to the ground.

A further aspect of the present invention provides a method of traversing a

20 mobile gun system in a firing mode, the gun system comprising a mobile gun carriage
with a gun mounted thereon, the gun carriage comprising a chassis and two first wheel
assemblies mounted on the chassis at opposing sides of the chassis, wherein both of the
first wheel assemblies comprises a support member; and a first wheel rotatably mounted
on the support member; wherein the support member is mounted on the chassis, with the

25  first wheel spaced from the chassis; and the support member is mounted to pivot relative
to the chassis in a first plane and in a second plane generally orthogonal to the first plane,
to move the first wheel in the first and second planes and wherein the first wheel
assemblies are operable to be positioned in at least two predetermined positions in the
first plane, a first position for driving the gun carriage on the first wheels in a driving

30  mode and a second position in which the chassis is operable to traverse on the first
wheels, in the firing mode, for aiming a gun mounted on the gun carriage, the method
comprising: traversing the gun and the gun carriage on said first wheels by driving said

first wheels along the ground in the same rotational direction.



to the chassis in a first plane and in a second plane generally orthogonal to the first plane, to move
the first wheel in the first and second planes and wherein the first wheel assemblies are operable to
be positioned in at least two predetermined positions in the first plane, a first position for driving the
gun carriage on the first wheels in a driving 30 modesand a second position in which the chassis is
operable to traverse on the first wheels, in the firing mode, for aiming a gun mounted on the gun
carriage, the meth omprising: fraversing the gun and the gun carriage on said first wheels by
Chiving said frst whdETSURD B S0 N A AR I R B EITree S BA e o the
invention areabiggtofpravitdectofoexdmpliézea, ivohile gun daveagetbrinatditza fosumtedwitder, having

two drive wheel ass lies mounted af the front end of a ghassjs. Each drive WP el mbly has a
diive wheel TLH S ARGy Cor AL b ks L et S QEn s 0Bt onto a
wheel mounting Supaneratititefrditcbnttiot thkechassis Hly sernsitet an eellasdendlolytinpount. The
wheel assembly mount allows the.support member to pivot in a plane that is generally parallel to the
piane of he TR L B L R R o A Rl TRt e enc
of the supposssaebipenoheatiospahsiarppylindembxtandgs andiar ptetrattst o geovaiiiyepsuabipbrt member
in a plane that j nerallyorthogonal to the plane 10 of the chassis, This allows the carriage to be
ranstormed Do B DL Ly 1oL e EtRal B4 AR e T S P sl Bermbly. The
support membantanden locketitat vepisuspeadeteritinedspesitionswitdaesgestitatd®mwheel mounting

frame corresponding to towing. self-propelled.and firing. modes. In the firi mn%g e axis of each
fibodte ot LR e e e et A R R

chassid @boutf thbabesplatel sRUomotbe paoiagesponentsithadlifrerwheslsdaingvidelfine adjustment
in aiming the n.the,carriage in the.firing mode. Brief Description Of The Drawings 20 The
ivention wil e b B R b e e R e 0 e
accompanyimgrkedwingsioms whidbtermined positions with respect to the wheel mounting frame

corresponding to towing, self-propelled and firing modes. In the firing mode, the axis of

each drive wheel extend generally in the radial direction relative to the centre of the

15 rotation of the chassis about a base plate. A DC motor provides power to the drive

wheels to provide fine adjustment in aiming the gun on the carriage in the firing mode.

Brief Description Of The Drawings

20 The invention will now be further described by way of non-limiting examples,

with reference to the accompanying drawings, in which:-

Figure 1 is an isometric view of a mobile gun carriage according to an
embodiment, with the wheels in a towing mode;
25
Figure 2 is a side view of the mobile gun carriage of Figure 1 in a complete

towing mode, with a gun mounted;

Figure 3 is an isometric view of a main wheel assembly used on the mobile gun

30 carriage of Figure 1;

Figure 4 is an isometric view of the main wheel assembly of Figure 3 in the

towing mode;



Figure 1 is an isometric view of a mobile gun carriage according to an embodiment, with the wheels in
a towing mode; 25 Figure 2 is a side view of the mobile gun carriage of Figure 1 in a complete towing
mode, with a gun mounted; Figure 3 is an isometric view of a main wheel assembly used on the
mobile gun 30 carriage of Figure 1; Figure 4 is an isometric view of the main wheel assembly of
Figure 3 in the towing mode; 6 Figure 5 is an isometric view of the mobile gun carriage of Figure 1 in
a self- propelled mode; 5 Figure 6 is an isometric view of the main wheel assembly of Figure 3 in the
self- propelled mode; Figure 7 is an isometric view of the mobile gun carriage of Figure 1 in a firing
mode; 10 Figure 8 is an isometric view of the main wheel assembly of Figure 3 in the firing mode;
Figure 9 is a front end. view of the mobile gun carriage of Figure 7 with the gun 15 mounted; Figure 10
is a flowchart showintg $HES Sel§ ABHEETBFEE B b At AR BRN thaumsBEsg T gé%ﬁ@g]e%faﬁ‘éﬁre 1 from
the self-propefieshamedenasein Figure 5, to the firing mode, as in Figure 7; and 20 Figure 11 is a
schematic diagram of an integrated gun laying system of the mobile gun carriage of Figure 1. Detailed
Description

5 Figure 6 is an isomefric view of the main wheel assembly of Figure 3 in the self-

propelled mode;

Figure 7 is an isometric view of the mobile gun carriage of Figure 1 in a firing
mode;
10
Figure 8 is an isometric view of the main wheel assembly of Figure 3 in the firing

mode;

Figure 9 1s a front end view of the mobile gun carriage of Figure 7 with the gun

15  mounted;

Figure 10 is a flowchart showing the sequence of steps to transform the mobile
gun carriage of Figure 1 from the self-propelled mode, as in Figure 5, to the firing mode,
as in Figure 7; and

20
Figure 11 is a schematic diagram of an integrated gun laying system of the

mobile gun carriage of Figure 1.

Detatled Description

25
A more complete appreciation of the mvention and many of the attendant
advantages thereof may be readily obtained by reference to the following detailed
description of an embodiment, when considered with the accompanying drawings in
which like reference characters mdicate corresponding parts in the different views.
30
The Figares show a mobile gun carriage 10 for a howitzer, and a howitzer.
However, the invention is not limited thereto. The mobile gun carriage and the

principles of the invention are readily usable for or with other artillery pieces.



25 A more complete appreciation of the invention and many of the attendant advantages thereof may
be readily obtained by reference to the following detailed description of an embodiment, when
considered with the accompanying drawings in which like reference characters indicate corresponding
parts in the different views. 30 The Figures show a mo/bile gun carriage 10 for a howitzer, and a
howitzer. However, the invention is not limited thereto. The mobile gun carriage and the principles of
the invention are readily usable for or with other artillery pieces. 7 Figure 1 is an isometric view of a
mobile gun carriage 10 according to an embodiment of the invention, with the wheels in a towing
mode. 5 A mobile gun carriage 10 has a main chassis 12, with a gun cradle 14 and a base plate 16
mounted on the main chassis 12. The main chassis 12 is a generally elongate frame, with two main

arms 18 spaced apart GHEF exXEHUiRErATTHG TETeNAMae s st bt il orrdpaP @adle 14 pivots

at one end, at ¢heyseanaftamdeniopmabievnaiie thassisd 2 «Jhe gugradle 14 pivots in the vertical
plane to raise and lower the gun 10 barrel (not shown in Figure 1). The elevation of the gun cradle 14

is controlled by an hydraulic system (shown in Figures 2 and 9). The gun cradle 14 is shown in Figure

1in a pasially raisedspashiongaithateisaoumaliy nihedowing medentwerld-hadn thadawsied
position, as in Figure 2, lying between the two main arms 18 of the main chassis 12. The gun cradle

14 is mounted SRR TREIN IR SRy THEPS 542 £ ot Svate e e 3 1 esariglly §laveatunted
thereon. A paisei@ainhechassembiies hismpunietiatdhadioptrngd ot thamaimohassis 12, one

main wheel assemply 20 on each side of the main chassis 12. The main wheel assemblies 20 are

mounted on witesHHourthg RAReLeoLH RHER Rt attths Shediandpasior ebthparaitend a short

distance sideveayssiout frome thenresided thiepimaie ichassisikl fhadnainivdael assenhlies20 each has

a main wheel 24. The main wheel . )
P ﬂ) %arrel (not glown n Figure 1). The elevation of the gun cradle 14 is controlled by an

hydraulic system (shown in Figures 2 and 9). The gun cradle 14 is shown in Figure 1 in
a partially raised position, although normally in the towing mode it would be in the
lowered position, as in Figure 2, lying between the two main arms 18 of the main chassis
12. The gun cradle 14 is mounted between two hydraulic cylinders 54, for elevate and

15 depressing a gun mounted thereon.

A pair of main wheel assemblies 20 is mounted at the front end of the main
chassis 12, one main wheel assembly 20 on each side of the main chassis 12. The main
wheel assemblies 20 are mounted on wheel mounting frames 22 which form part of the

20 main chassis 12 and extend a short distance sideways, out from the rest of the main
chassis 12. The main wheel assemblies 20 each has a main wheel 24, The main wheel
assemblies 20 are able to pivot on the wheel mounting frames 22 in two orthogonal
planes, to change the height of the main chassis 12 relative to the main wheels 24 and the
angles of the axes of the main wheels 24 relative to the main chassis 12. In the towing

25  mode, as shown in Figure 1, the main wheel assemblies 20 are shown with the axes of
the main wheels 24 parallel, and indeed co-axial, and the main wheels 24 held rearward

of the wheel mounting frames 22.

The base plate 16 1s mounted at the rear end of and underneath the main chassis
30 12. The base plate 16 extends outwards from the rear end of the main chassis 12 and can
rotate relative to and in the plane of the main chassis 12. The base plate 16 serves as a
support for the chassis 12 during the firing mode. A pair of support wheel assemblies 30

is mounted on the sides of the base plate 16 towards the rear end of the base plate 16, one



assemblies 20 are able to pivot on the wheel mounting frames 22 in two orthogonal planes, to change
the height of the main chassis 12 relative to the main wheels 24 and the angles of the axes of the
main wheels 24 relative to the main chassis 12. In the towing 25 mode, as shown in Figure 1, the main
wheel assemblies 20 are shown with the axes of the gain wheels 24 parallel, and indeed co-axial,
and the main wheels 24 held rearward of the wheel mounting frames 22. The base plate 16 is
mounted at the rear end of and underneath the main chassis 30 12. The base plate 16 extends
outwards from the rear end of the main chassis 12 and can rotate relative to and in the plane of the
main chassis $#hpbneiastapiaielld 3enresiak adsupporbioe thietcHassidd 2ubpringsthesfiring mode. A
pair of support WheEl.a Srggl!geg 30 is.ma Qvt éjef)?zth’f‘ sides of {h kcgg]sesgela .1§§8vgards the rear

S
end of the basaé’sgfg ei?LSG? one gﬁSpsgp v?/#ee assemb yefbl%)noree% side oH e Base I[-J‘L‘Ilate 16. The

support wheebpiasséiebliebe3gachbeascarsappoct whaab82asTtiesuppditavhiek| aske mibkesi30 are
pivotable, to be flipped between araised.position, as shown in Fi 1, and a lowere sition (as
e B S U R s D S S

shown in Figu]?g er, a pair of spa ext ac asep 6, for
digging info thiagbesmplduringfiridiggmgedivchampvendehtrduefiongetoiledilve spadesfitlacagivotable
between raised ar. CEﬂ/lvere ositions..The des_ 56 are shown in Figure.l in the.lowered position,
t are Gener & THIGELT 06 Lo S et TR S A S e RS For i
The spades af® genboatly imAinuaiyl mahe duweatdgbetweehithe ¢ aised dhditddedrep fodkitions. 10 A

driving position, 40 js,provided, on,a0c of the o maln RIms A8althe ot of e, mabile, gun carriage
10. The driving posiﬁon includes & seat an s{legerlng wheel and other controls for operating the

mobile gun cageagel hOmAmellgimersedhyblabticecaniigolgstd ané jornvvidéganititre other of the two
‘main ar 8 18, at the front of the mobile 15 gun carriage 10. Figure 2 is a side view of the mobile gun
‘carriage of Figure 1, with a gun 48

A driving position 40 is provided on one of the two main arms 18, at the front of

the mobile gun carriage 10. The driving position 40 includes a seat and steering wheel
and other controls for operating the mobile gun carriage 10. An engine and hydraulics
controls 42 are provided on the other of the two main arms 18, at the front of the mobile

15 gun carriage 10.

Figﬁre 2 is a side view of the mobile gun carriage of Figure 1, with a gun 48
mounted on the gun cradle 14. The mobile gun is in the towing mode, being towed from
the front end, with the main chassis 12 and the gun barrel 50 generally horizontal. The

20  gun barrel 50 has a towing eye 52 at its front end for the towing operation. The base plate
16 aiso has a main recoil plate 58, which digs into the ground, for transferring the recoil

from the gun 48 to the ground.

Figure 3 is an isometric view of a main wheel assembly 20 used on the mobile
- 25 gun carriage of Figure 1, looking at the main whee! assembly 20 from the main chassis
12. Figure 4 is an isometric view of the wheel assembly of Figure 3 in the towing mode,

as in Figure 1.

The wheel assembly 20 has the main wheel 24 rotatably mounted on a wheel hub
30 60, which itself 1s mounted on a first end of an elongate support member 62. A wheel
assembly mount 64 mounts the wheel assembly 20 to the main chassis 12 through the
wheel mounting frame 22, The wheel assembly mount 64 15 generally an L-shaped

bracket, which is fairly short but quite thick and wide. The wheel assembly mount 64



mounted on the gun cradle 14. The mobile gun is in the towing mode, being towed from the front end,
with the main chassis 12 and the gun barrel 50 generally horizontal. The 20 gun barrel 50 has a towing
eye 52 at its front end for the towing operation. The base plate 16 also has a main recoil plate 58,
which digs into the ground, for transferring the recoil fsom the gun 48 to the ground. Figure 3 is an
isometric view of a main wheel assembly 20 used on the mobile 25 gun carriage of Figure 1, looking
at the main wheel assembly 20 from the main chassis 12. Figure 4 is an isometric view of the wheel
assembly of Figure 3 in the towing mode, as in Figure 1. The wheel assembly 20 has the main wheel
24 rotatably nhasntéesomad whgel dnds @06 edhicheitsetitid nownteddan &ifirshesicdafiamelongate

support member 62, A wheel assemhly. mount 64 mounts the wheel assembly 20 to the main chassis
2 hrough the W TSR AT S T o B Tt STy e haped
bracket, whickislfaily shpehbioh gyitedbiclCandividesuppe wheabassé2mbly mount 64 9 has a first and
longer end 66 adapted to be pivotally mounted to the wheel mounting frame 22, and a second and

shorter end 68 adapted to pivotally mount an actuator means, such as a suspension cylinder 70, and

the suppért memberf2: frditeadirgt ehth&66 bidhesyehed) assembly mos ntbd dihsagentsaty Aertical
bore 72 extending therethrough from a top edge to a lower edge. The bore 72 allows the wheel
n{eggl{xg gﬁere?m%l%%% {rg)%a% egl e?oa OWE, e?%%.z }ieeboreelz aﬁ(ﬁvrvsstt S E‘:G% enerally

assembly motin e’moun e wheelfmounting fra 0 pivot in
parallel with thesengiiyptanatof4he o aincitaddis fland vehichdsraingeneral §2horidootah pléne. Figure 3

shows part of the first end 66 of Wl?l? I assembf%%{la% unt 64 removed (tlo %holwigaswivel kingpin 74
c :

extending thrgu%}?’tﬁ% e{)aréyﬁ.r ‘“’z stéco‘?r111 ehd'dt Whte% aaslgecr}ﬁzb Sﬁsm%n Fi5'% generally vertical

support flangeef&ailithdvwoogehetatly. Hognonfaslioore pai6 o7 EhthBratbndugho fTthe stipglaristaide 68 is
wider the) th, sty 66 01 e iee! aSSembly MUt o4, THE ILBOLS 76 43,15 bearing 80
‘within it Which Tounts the second end of the suppg?t1 member 62-1he
The second end of the wheel assembly mount 64 is a generally vertical support
flange 68, with two generally horizontal bores 76, 78 therethrough. The support flange
68 is wider than the first end 66 of the wheel assembly mount 64. The first bore 76 has a
15 bearing 80 within it which mounts the second end of the support member 62. The

second bore 78, has an actuator attachment pin 82 therethrough which mounts one end of

the suspension cylinder 70. The second bore 78 is above the first bore 76, although not

directly above, in this embodiment. The support flange 68 allows the support member

62 and the suspension cylinder 70 to pivot in a second plane, generally orthogonal to the

20 main plane of the main chassis, and which is a generally vertical plane.

A hub motor (not shown) 1s housed within the wheel hub 60. The hub motor
drives the wheel 24 when the mobile gun carriage is in the self-propelled and firing
modes.

25

The actuator means in this exemplary embodiment is in the form of a suspension
cylinder 70. The suspension cylinder 70 extends between the wheel assembly mount 64
and the support member 62. A first end of the suspension cylinder 70 is pivotally
mounted to an extension arm 84. The extension arm 84 extends at an angle {o the main

30 axis of the support member 62, extending from the first end of the support member 62,
from the other side of the axis of the main wheel 24 from the second end of the support
member 62. The second end of the suspension cylinder 70 is pivotally mounted to the

support flange 68. The suspension cylinder 70 is operable to extend and retract, and at



second bore 78, has an actuator attachment pin 82 therethrough which mounts one end of the
suspension cylinder 70. The second bore 78 is above the first bore 76, although not directly above, in
this embodiment. The support flange 68 allows the support member 62 and the suspension cylinder
70 to pivot in a second plane, generally orthogonal to ﬂae 20 main plane of the main chassis, and
which is a generally vertical plane. A hub motor (not shown) is housed within the wheel hub 60. The
hub motor drives the wheel 24 when the mobile gun carriage is in the self-propelled and firing modes.
25 The actuator means in this exemplary embodiment is in the form of a suspension cylinder 70. The
suspension cytﬂmmm%&ie)etmﬁszbeﬁmm”t}thamm@i assdmbly piogatEAhandhiee[uRRDIY Memper 62.

A first end of t ensio der 70.is pivotall unt an ex ension arm 84. The extension
P 84 oxtondr AR TERGIS SR U S SF HETSER it e B AR et omcl

of the supportmmmﬁﬂaefgqmdhexmﬂnéeﬁﬂkdeﬁ&Bm m&th@mmwrmgélﬂaﬁpﬁm&econd end
of the support membe 62.,The secand S linder 70 is pi y mounted to the
support flange gnﬁe erﬁg%}%m?l § “?%e sr| So%é%a%ﬁea%})a‘g&?é 1§‘ﬁof F@‘iﬁ fﬁ%‘féﬁl&%‘?%e same
time to pivot abMHWa(ﬁMat@roa&adhwmmrﬂmr%tofdh@M%basmbblmw&ﬁt 64, im thelgame first
plane as the su ber 62 Thus, when the Susp ensjo linder 70 extends, the support
member 62 pl\? elt%o finecsonhal ?I%Faﬁyvg %Bttg 'S pu%ﬂt #?W@%é‘“@bﬁ% Quently, the wheel 24
that is attache@davwhediystwied ticthesseppartdylinéenbetratisalkse sugves sewbaesdsdelaiiveie:the

wheel assemt% mount 614 in a plan araIIeI the s condd%l%rle due to thgdr)govement of the

support member%rfs%nvéénresoe RIAT egn ‘glajlépezﬁsa} Vit 5> the ﬁ%?t member 62 and

the wheel 24 are S|multaneously pulled upwards in a plane parallel to the second plane. 10 A flat

locator pjate 86 with & tloc t]]ol rot sypport flange 68, from a little below
'‘the actua or attachmen ;tlng )ﬂ% ogg?‘grl ate% Oca%ng S1¢ 88 prowudesfron the support

flange 68, from a little below the actuator attachment pin 82. The locator plate 86
overlaps the top edge of the first end 66 of the wheel assembly mount 64 with a space
left between the locator plate 86 and the top edge of the first end 66 of the wheel
assembly mount 64. A corresponding second locating hole 90 on the top edge of the first

15 end 66 of the wheel assembly mount 64 is positioned directly under the first locating
hole 88 on the locator plate 86.

In this embodiment, the wheel mounting frame 22 has a first, upper frame plate
92 and a second, lower frame plate 94 extending sideways from the main chassis 12.

20 The first and second plates 92, 94 are positioned one above of the other, with a gap
between them. The first end 66 of the wheel assembly mount 64 is placed in the gap
between the upper and lower plates 92, 94 of the wheel mounting frame 22. The height
of the gap is such as to allow the wheel assembly mount 64 to pivot freely about the
wheel mounting frame 22. The swivel kingpin 74 is inserted through locating bores on

25 the frame plates 92, 94 and the bore 72 on the whee! assembly mount 64 and secured in
position with a nut at each end. This allows the wheel assembly mount 64 to pivot about

the wheel mounting frame 22 in the first plane.

With the first end 66 of the wheel assembly mount 64 mounted between the first
30 and sccond frame plates 92, 94, and the pivot pin 74 fixed in place, the locator plate 86
extends about the upper frame plate 92. Thus, the upper frame plate 92 fits in the space
between the locator plate 86 and the top edge of the first end 66 of the wheel assembly



overlaps the top edge of the first end 66 of the wheel assembly mount 64 with a space left between
the locator plate 86 and the top edge of the first end 66 of the wheel assembly mount 64. A
corresponding second locating hole 90 on the top edge of the first 15 end 66 of the wheel assembly
mount 64 is positioned directly under the first locating; pole 88 on the locator plate 86. In this
embodiment, the wheel mounting frame 22 has a first, upper frame plate 92 and a second, lower
frame plate 94 extending sideways from the main chassis 12. 20 The first and second plates 92, 94
are positioned one above of the other, with a gap between them. The first end 66 of the wheel

assembly mommﬁﬂ tst plakehinlithes gapthheipyee i thecypperoand oviesplates 92Ah04vakéhe wheel
mounting frame he he| t of theggg@gﬁsuc as, to Ilow the w ;geel sembly mount 64 to pivot

freely about tRESHIR EIIH%IH AGTR 818?{1‘71&% d through locating bores on

25 the frame plates 92, 94 and the bore 72 on the wheel assembly mount 64 and secured in position
with a nut at each eng. This aII ws the wheel assembl unt 64 ivot abou unting
frame 22 in the first piaR&Pit f?ﬂéef?r%f I%% f%héeiyﬁ,ﬂ%%f%%é% Q%W%E%Bgﬁtgg b{& een the
first 30 afid sptesd itqmel@tﬁteﬁa&?p%tzammmi\mmmlm frkeghin placendhedoaatatintate 86
extends about the. .upper frame ate 92. Thus fra 92 fits in the etween the
ocator piate GE IR EHEE B0 BT BhFES DA TR ALCBR A OF Mo DEEa e
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on the wheel mo ntl%%? ame 22. Zrhe upper frame g ate 92 has first, sec and third osmonlng
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frame 22. A self centring locking pin 102 is inserted through the first locating hole 88,

the first positioning hole 96 and the second locating hole 90 to lock the wheel assembly

mount 64 in the required position for the towing mode (Figure 4 — except that the locking

15 pin 102 is not shown). In order to rotate the wheel assembly mount 64 to another

predetermined position for another mode of operation, the locking pin 102 is removed.

This allows the wheel assembly mount 64 to rotate to either the firing or self~propelled

positions. Details of the transformation of the wheel assembly 20 from one mode to

another is described in greater detail later.

20
Figure 5 is an isometric view of the mobile gun carriage 10 of Figure 1 in a self-
propelled mode. Figure 6 is an isometric view of the main wheel assembly of Figure 3 in
the self-propelled mode.
25 In Figure 5, the gun cradle 14 is lowered to between the two main arms 18 and

the support wheel assemblies 30 are in the lowered positions to support the rear end of
the mobile gun carriage 10 off the ground. The wheel assemblies 22 are rotated round
such that the main wheels 24 are forwards of the front end of the mobile gun carriage 10,
and are generally coaxial. For this, the first locating hole 88 on the locator plate 86 of
30 the wheel assembly mount 64 is aligned with and locked into the third positioning hole
100 on the upper frame plate 92 of the wheel mounting frame 22. As the only points of

contact between the mobile gun carriage 10 and the ground are the four wheels, in the



10 first locating hole 88 on the locator plate 86 of the wheel assembly mount 64 is aligned with the
first positioning hole 96 on the upper frame plate 92 of the wheel mounting frame 22. A self centring
locking pin 102 is inserted through the first locating hole 88, the first positioning hole 96 and the
second locating hole 90 to lock the wheel assembly meunt 64 in the required position for the towing
mode (Figure 4 - except that the locking 15 pin 102 is not shown). In order to rotate the wheel
assembly mount 64 to another predetermined position for another mode of operation, the locking pin
102 is removed. This allows the wheel assembly mount 64 to rotate to either the firing or
self-propelled spifsitiorsicd etaids, ahthedtalasfonmaticizot thewwbe éliassembly 20 fronedae mode to
another is desgéistlni%% in greater detail later. 20 Figure 5 is an isometric view of the mobile gun carriage
10 of Figure 1in"a Self- propelled mode. Figure 6 is an isometric view of the main wheel assembly of
Figure 3 in the self-propelled mode. 25 In Figure 5, the gun cradle 14 is lowered to between the two
main arms 18 and ﬂ}? .su;[')&ort w%?el asaembli% 30 are _ilqatheell(?\{ve ed positions to support.the rear
end of the mobile gun%a%rrla &%t gfﬁﬁe}a%an > The Whetassemblics Y2 A TStAte r&%d such
that the main wierisiiz4 2erforwdre oofitigfrontendofthemabiié gunitarntidgenidhilandrare generally

coaxial. For this, the first.locating.hole 88 on the locator pl 6 of t,ewhee#assembl mount 64 is
aaned with ARG R T T oL 00 e Rt B S eF e wheel
mounting frami@22:rd st euddbn hdinits of cbstatde sheiwe endtie mobiteogsirheamage:10,ahd the ground

are the fourwtvﬁlell% iﬁ 1V;[he C2 S%If-epgg Ilt%d eod%rt ryo}tg{eé rgelgﬂtg%rériagl%ajaoncan be driven and
manoeuvred a8 desrred. 1t is aleo pOSSiI IS1Brthe Mo ﬂepgun carrlageefl 6 dfive When the main
wheel 5 assenuhlfes 260 ardonsttié poopicldpositiontrkbngven dothisupdsitidior thevmebilkiguiiosarriage
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Figure 7 is an isometric view of the mobile gun carriage 10 of Figure 1 in a firing
mode. Figure 8 is an isometric view of the main wheel assembly of Figure 3 in the firing
mode. Figure 9 is a front end view of the mobile gun carriage of Figure 7 with the gun

15 mounted.

In Figure 7, the gun cradle 14 is raised for the firing position, the main wheels 24
are raised relative to the main chassis 12 and the support wheel assemblies 30 are in the
raised positions. With the support wheel assemblies 30 raised, the rear end of the base

20 plate 16 is on the ground. With the main wheels 24 raised relative to the main chassis
12, the rest of the base plate 16 of the mobile gun carriage is also on the ground. Thus
when the gun is fired, the recoil passes directly through the base plate 16, more
particularly through the recoil plate 58, mto the ground. The wheel assemblies 22 are
swung round such that they are angled backwards, and splayed outwards with main

25  wheels 24 rearwards of the front end of the mobile gun carriage 10 and not-coaxial. For
this, the first locating hole 88 on the locator plate 86 of the wheel assembly mount 64 is
aligned with and Jocked into the second positioning hole 98 on the upper frame plate 92

of the wheel mounting frame 22.

30 In Figure 9, the gun 48 is shown elevated to the firing position by the elevation

hydranlic cylinders 44, with the spades 56 and the recoil plate 58 sunk into the ground.



forward and suddenly hits an obstacle such as a rock, with stops the carriage 10, the whole gun and
carriage could topple over. It is preferred to use a leading arm configuration for self-propelling and a
trailing arm configuration for towing. This allows 10 towing at higher speeds. Speed is not so much of a
concern in self-propelling. Figure 7 is an isometric vieys of the mobile gun carriage 10 of Figure 1 in a
firing mode. Figure 8 is an isometric view of the main wheel assembly of Figure 3 in the firing mode.
Figure 9 is a front end view of the mobile gun carriage of Figure 7 with the gun 15 mounted. In Figure
7, the gun cradle 14 is raised for the firing position, the main wheels 24 are raised relative to the main
chassis 12 and the slipfhistewibeélasseniiblinsiB6vheel il thercraigeel positioasoWith dhestsgpart wheel

assemblies 3Q.raised, the rear,end of the base.20 plate, 16 is on the ground. With the main wheels 24
ot e 1 R e R e e A S e oo
on the grounduibhuisdwHeus thegpureisefired ptHagdodl plessts ditbetiydbrieuyin thedbasd (platé thé, more

particularly through the recoil plate 58, into the ground. The wheel mblies 22 are swung round
such that theyn;'lafir%l gr%léc? %Sggﬁjvsg?dzg,'aﬁdsﬁﬁgﬁgg%ﬁ vt\‘/%er%ns\ﬂvat%n%ﬁ%%r Sveﬁ’eigl%sgﬁs}lglﬁwards of the
front end df thectnebilegundcafrikgect® arie nbtalcogkiak Fior thhigythalfirstitedatingfhibte 88 on the

locator plate 86 of the wheel assembl nt 64 is. aligned with and locked into the secon
positioning hole %%ewsé%t?’p%ear r%%%tlp a%r%)cglogffﬁ?eagv(\:/ﬁggr m%lﬁﬁtfﬁé; rg}r%deofzt.ﬁ% Fﬁ]rﬁiagre 9, the
gun 48 is shownaglevated ¢enthie finimy positior byndhéhelesstigntcni/araliic cydiadigrshddxadtbithe spades

56 and the reqgll plate 88 sk g the arewnd, A3 Jn hissrbediment. fe malnuieels 24 are angled
out to about 57 degrees from the centre line of the main chassis 12, and to the centre line of the gun
barrel when thatigomieintemh (Ehisiaimgibaysiid? acddhdihgstoptht IEgiW it thelnaobitegremeatriage 10

;and the 4 ai”t%hé‘?g%la%%%’él?" S 'r&é%qu ’%S@MQ%{;WQ%‘ tﬁéﬁ@(‘%tg%x%‘%‘%ﬁ%ﬁfbﬁa‘%‘é’sﬁé{%%@%ﬁ
between 50 an egrees. The'ideal angle Is one that puts tHe diréction of the tw
minimum ground resistance. For a howitzer the main chassis 12 would typically turn

through up to plus or minus 20 degrees relative to the base plate 16.

The gun 48 is mounted on the main chassis 12 and a change in the angle of the
15  main body changes the angle of the gun by the same amount. The movement of the front
main wheels 24 to the left or right causes the chassis 12 to rotate as it pivots about the
base plate 16, both wheels rotating in generally the same direction, rather than counter-
rotating. The movement of the main wheels 24 is thus the mechanism for traversing the
gun. Because the wheels are further from the centre of the fraverse than with the former
20 gear driven traverse, the same distance of traverse for the wheels as for the gear
mechanism translates into a smaller angle of traverse. Thus, finer adjustments are
possible. Additionalty, because the movement 1s achieved by way of hydraulics in-hub
motors, the accuracy of movement of the wheels and especially of the minimum
movement is good, thereby improving the possibility for fine adjustments of traverse yet

25  further.

Moreover, because the front end of the mobile gun carriage 10 is closer to the
ground and the rear end of the mobile gun carriage 10 is on the ground during firing, this
results in a low centre of gravity, providing improved stability during firing.

30

The wheel adjustment process of the wheel assemblies 20 to transform the mobile

gun carriage 10 from one mode to another is now described with reference to Figures 4,

6, 8 and 10.



main wheels 24 in a tangential direction for a circle, which is centred on the centre of rotation between
the main chassis 12 and the base plate 16. Thus, ideally, the axes of the two main wheels 24 extend
in a radial direction for this circle centred on the centre of rotation between the main chassis 12 and
the base plate 16. With such an arrangement 10 the mgain wheels 24 can rotate in an arc relative to the
pivot point of the base plate, with minimum ground resistance. For a howitzer the main chassis 12
would typically turn through up to plus or minus 20 degrees relative to the base plate 16. The gun 48
is mounted on the main chassis 12 and a change in the angle of the 15 main body changes the angle
of the gun by the same amount. The movement of the front main wheels 24 to the left or right causes

the chassis 12 to rotate as it,pivots about.the ba e plat both.wheels rotatjng in generally the
RS & %gr%ro%%}h Re mlcngeEnI %OM% am %Ié% EoN

same direction, rather than coun
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30 The Wheel(lé';glé!(";IS rg%% y roce§sls S Whee? AL ms@(ﬁ% 51%’%%%%% MRt Sriage 10
from one mode fmam@thieﬂsmog/m:smonineﬂhmth miamde;vﬂﬁnﬁ@mrﬁgmo@ﬁﬁgldé& S8tofrigyres 4 and
6 show tﬁ? WHS 81$ S%te@g 219 Wltrh é’gshe%lebl%ﬁrrlagu%tt %Wllg%lagned with the first positioning hole

96 on the upper plate 92, as shown in Figure 4, and is locked in place by the locking pin

102.

In order to transform the mobile gun carriage 10 from the towing mode to the

15 self-propelled mode, the suspension cylinder 70 is retracted. This canses the wheel 24 to
be pulled upwards relative to the chassis 12. The suspension cylinder 70 continues to
retract until the wheel 24 is completely lifted off the ground and the front end of the main
chassis rests on supports (not shown) on the ground. The locking pin 102 is then
removed. This allows the wheel assembly mount 64 to pivot freely on the wheel

20 mounting frame 22. The support member 62 and the wheel 24 are pushed round until the
first Jocating hole 88 on the locator plate 86 of the wheel assembly mount 64 is aligned
with the third (self-propelled) positioning hole 100. The locking pin 102 is inserted
through the first locating hole 88 and the third positioning hole 100 as shown in Figure 6.
This Iocks the wheel assembly 20 in the self-propelled position. The suspension cylinder

25 70is then extended such that the wheel 24 is lowered onto the ground. The suspension
cylinder 70 continues to extend lifiing the front end of the main chassis 12 off the ground
until the desired height for driving is obtained. The extension and retraction of the
suspension cylinder 70 serves to adjust the height of the front end of the mobile gun
carriage 10 as well as to lift the main wheel 24 above the ground. The rear support

30 wheels 32 are rotated downwards until they touch the ground and lift the rear end of the
base plate 16 and thereby the rear end of the main chassis 12 off the ground. The mobile

gun carriage 10 is now in the self-propelled mode.



self-propelled mode respectively. Assuming the mobile gun carriage 10 is in the towing mode initially,
the wheel assembly 20 is positioned such that the support member 62 and 5 the suspension cylinder
70 extend generally parallel to and towards the rear end of the main chassis 12. In the towing mode
configuration, the support wheels 32 are turned upwargls away from the ground, such that, without
outside forces, the rear end of the chassis 12 rests on the ground. When in the towing mode, the
wheel assembly mount 64 is fixed at the towing position. This is achieved when the first locating hole
88 on the 10 locator plate 86 of the wheel assembly mount 64 is aligned with the first positioning hole
96 on the upper platé"@Rreas istovisoim Figuyeey, elribidsiookduse placs byethd lpckingipimdd2. In order

to transform t%mﬁ;s&m&%@@eaﬁg %gaq}ﬁ@l%ﬁocvyiﬂ%@ﬁa%f%bﬁ\%ﬁ %?Hg@é&%?g% m?e%%' the

suspension cylinder 70 is retracted. This causes the wheel 24 to be puﬁed upwards relative to the
chassis 12. Tisssusihensistet jinddbryushthriesntoneuadbeunditivb astied P2 4rigteorlfietely lifted off

the ground ang fhe [tar e ALUBMAIN, SRR esls o0 AUARALES (AL ShaWD) R e, ground. The

locking pin 102 is then removed. ows the wheel assembly mount 62 to pivot freely on the
wheel 20 moustiniggedithéo 220 Thensiibpditt- member 62 and the wheel 24 are pushed round until the
first locating hole 88 on the locator plate 86 of the wheel assembly mount 64 is aligned with the third
(self-propelled) positioning hole 100. The locking pin 102 is inserted through the first locating hole 88
and the third positiorffitgpifol€ 100 ZevrsHowshiaFigg teeaedpsis foeksithe wieob fssethbindttlin the

self-propelled é@g@a&hﬁ)mﬂ%ﬂéiQagg%ﬁgé%ﬁé%oth%kﬁzﬁg@gs&sg%%?gﬁ LS

lowered onto the ground. The suspensi “ylinder 70 continues o exten ront end of the
main chassis $2fihtheehdagn gatiiase desiroutheightimmetivihgislebiathewn ThEiguterisidm and
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‘carriage 10 as well as to lift the main wheel 24 above the ground. The rear support eels 32 are

rotated downv@%d@ﬁuWﬁleﬁiéﬁ@mﬁw(bﬂ@wdﬁn@lﬁfﬁﬂﬁémé@rf dirdbeserdatydsecpiaes deranehthereby
the rear end %@‘&5‘{1{’}& ﬁhﬁéﬁ'gﬂﬂap%ﬂ&)g@%a&ﬁm%ggﬁ protruding from the rear end of the

base plate 16 lodge themselves into the ground. The suspension cylinders 70 are

retracted, in step S206, causing the front main wheels 24 to be pulled upwards relative to
15  the main chassis 12. At step S208, the suspension cylinder 70 stops retracting when the

front wheels 24 are completely lifted off the ground and the recoil plate 58, as well as the

front end of the main chassis 12 rest on the ground.

At step S210, the locking pin 102 is removed. The wheel assembly mount 64 can
20 now pivot freely on the wheel mounting frame 22, The support member 62 and the
wheel 24 are pushed round to align the first locating hole 88 on the locator plate 86 with
the second (firing) positioning hole 98 at step S212, as shown in Figure 8. The locking
pin 102 is inserted into the first and second locating holes 88, 90 and the second
positioning hole 98 to lock the wheel assembly 20 in place at step S214. The suspension
25  eylinders 70 are then extended slightly, to lift the front end of the main chassis 12 off the
ground, at step S216. At this point the mobile gun carriage 10 is now in the firing mode.
The mobile gun carriage 10 can now be traversed to the required position and the gun

itself raised to the required elevation, loaded and fired.

30 In the self-propelled mode and during transition to the firing mode, the power to
the wheels and actuators is derived from the gun system engine. During gun laying the

engine 1s sfill used to elevate the gun and may also be used for the initial traverse.



gun carriage 10 is now in the self-propelled mode. 15 Figure 5 is an isometric view of the main
chassis 12 in the self-propelled mode. The support member 62 and suspension cylinder 70 of each
wheel assembly 20 extend generally parallel to and beyond the front end of the main chassis 12. In
the self- propelled mode, the hub motors drive the maj wheels 24, allowing the mobile gun 5 carriage
10 to move on its own. Figure 10 is a flowchart showing the sequence of steps to transform the mobile
gun carriage 10 from the self-propelled mode to the firing mode. Initially at the start step, the mobile
gun carriage 10 is in the self-propelled mode as shown in Figure 5. In a 10 first step S202, the rear
support wheel8@2¢care, teftmed eyaivagdd agray-fronhthei gabideis tithereacwheels 132! afé 4ndred

upwards, the s rrggt% of the (E)?Se I%tet}%Gnggme gq opta. the ground, in step S204. The pair of
spades 56, eact?pmtraé?nlg?ro%ptﬁo\g rreareen 0 t?%ee lg’gg')sreﬁp %tagijfé% fg%élé themselves into the ground.
The suspension cylinders 70 are retracted, in step S206, causing the front main wheels 24 to be pulled
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slightly, to lift Hislfestic enehof the mdinstiaadsiscondfhitie vretirdatsiepssXEs . A0 thisypdéestfihe mobile

g oo 88 AIRIT IR VPSSR SonEe D S [P
by an hydraulic manifold 112. During self-propelling, a second, coarse pump 114 is
powered by the mobile gun carmiage engine, within the engine and the hydraulics
controls 42, under the control of the driver functions 116. Again the hydraulic oil is
provided to the hub motors 108, 110 via the hydraunlic manifold 112.

15
The hydraulic manifold 112 has valves that interlock the function between self-
propelling and gun laying and the provision of oil from the two pumps 106, 114. The
wheel motors 108, 110, pumps 106, 114 and the hydraulic manifold 112 are connected to
provide a hydrostatic drive function. Upon engaging a directional switch for either
20 forward or reverse, oil is directed from the pumps 106, 114 to the wheel motors 108,
110. There is no clutch in the system. The speed of driving is determined by depressing
the accelerator pedal when self-propelling. The speed of the initial traverse using the
engine is also determined in this way. The mobile gun carriage 10 comes to a halt by
stepping on the brake pedal. The speed of the traverse using the DC motor is determined
25 by the degree of operation of the joystick 104. When the engine and DC motor are
switched off, the o1l pressure is released from the wheel motors, which automatically

frees the main wheels 24 for towing.

In the above embodiment, the swinging of the main wheel assemblies 20 from

30 one position to the other is achieved manually. This is a preferred option where there are
weight concerns. However, the operation can be achieved automatically, by way of
additional actuators, for instance hydraulic cylinders, if so desired. Likewise, in the

above embodiment, the flipping of the support wheel assemblies 30 from one position to



30 In the self-propelled mode and during transition to the firing mode, the power to the wheels and
actuators is derived from the gun system engine. During gun laying the engine is still used to elevate
the gun and may also be used for the initial traverse. 16 However, after elevating the gun and the
initial traverse the engine is switched off and a DC matpr is used to power the main wheels for fine
adjustment. Figure 11 is a schematic diagram of an integrated gun laying and driving system. 5
During gun laying in the firing mode, the rotation of the front main wheels 24 is controlled by shifting a
variable speed joystick 104 to the left or right. The joystick 104 is electrically connected to a first, fine
hydraulic pump'¢ 08hwithin apfdieirginesandltie h)trdaliepedfatrols aptiovhichds pbarsredeby ¢hghDC
motor. Ol flowig g e StLYERNGAHME AR s ANRECATRIIAIR WhRS K Mglors 108
ring gun laying.

110 provides fine 10 adjustment rotation of‘the main wheels 24 d e oil low 1s

distributed byltanPydadivevim anifbiigirapgting seltforeopbiiaplaisébord fooarsendumplibi4tis
powered by thg, il CRy T ' thi | the hydraulics,.controls. 42, under
tho control of feh e T A e R o e 0
via the hyérauthergatigorat 1ibeads crnebhyghatitiednaaiofosd celly.Has walves additintelleckuthefufiation

between self- H&Q@é@%@%ﬁl&“&}iﬁiﬁ@& apd.the.provision of oil from the two pumps 106, 114. The

wheel motors 108, 110, pumps 106, 114 and the hydraulic manifold 112 are connected to provide a
hydrostatic drive function. Upon engaging a directional switch for either 20 forward or reverse, oil is

drected from the purpe 0814 4decbsel mATe 198010 Thers SARGGh IS syslem. The

speed of driving is determined by depressing the accelerator pedal when self-propelli gépeed of
the initial travetse siiagrtvdeshiag Msalte piswsrsdnbderradis way. The mobile gun carriage 10 comes
to a haltgy stepping on the brake pedal. The speed of the traverse using the DC motor is determined

25 by the degree of operation of the joystick 104. When the engine and DC motor are
In the above described embodiment, the front end of the main chassis 12 is

lowered onto the ground to allow the main wheel assemblies 20 to be swung into
different positions. In an alternative embodiment, jacks are provided below the front end
of the main chassis 12. These are operated to keep the front end of the main chassis 12
15 off the ground during changing of the modes. In a further alternative embodiment, the
wheel assemblies are provided without the actuators 70 and such jacks are used to lift the
front end of the main chassis 12 off the main wheels, to allow hem to be swung between

positions.



switched off, the oil pressure is released from the wheel motors, which automatically frees the main
wheels 24 for towing. In the above embodiment, the ié\/inging of the main wheel assemblies 20 from
30 one position to the other is achieved manually. Thi§ is a preferred option where there are weight
concerns. However, the operation can be achieved automatically, by way of additional actuators, for
instance hydraulic cylinders, if so desired. Likewise, in the above embodiment, the flipping of the
support wheel assemblies 30 from one position tq 474 g other is achieved manually. This is a
preferred option where there are weight concerns. However, it does require some man-handling of the
gun system, for instance by pulling down on the gun barrel 50 to lift the base plate 16 off the ground to
allow the support wheels 32 to move to the raised or lowered positions. Again, the operation of 5
these suppori[wheels can be achieved automatically, by way of additional actuators, for instance
hydraulic cylifiders, 1t S BLSiRIA SHTRENE RoYRERE ERTIBAE SOIBRIIREe main wheels that
are powsred. The supportavhesis Ga also be powered if desired. 10 In the above described
embodiment, the front end of the main chassis 12 is lowered onto the ground to allow the main wheel

assemblies 20 to be swun§ G HibRshe PEEHYAS MAEreS I HagichaaT iz appepgaitesare provided

below the front end iaf &h&s@i\@iWﬁ?@ﬁﬁ&ﬁ?@ﬁﬂﬂ@&ﬁ@@&@?&@&%ﬁ%&e&ﬁﬁﬁ%g@”t end of the main
chassis 12 15 off the ground during changing of the modes. In a further alternative embodiment, the

wheel assemblies are provid&8 :&8ators 70 and such jacks are used to lift the front end of
the main chassis 12 off the, fiin¥BeiaistiahH b el tohh8 SWHPSPRIWESSE, Rasitigns. 18 CLAIMS 1.

A mobil% gun carriage for mounting a gun, the carriage comprising:
the support member 1s mounted on the chassis, with the first wheel spaced

from the chassis; and the support member is mounted to pivot relative to the
chassis in a first plane and in a second plane generally orthogonal to the first
plane, to move the first wheel in the first and second planes and wherein the first
wheel assemblies are operable to be positioned in at least two predetermined

15 positions in the first plane, a first position for driving the gun carriage on the first
wheels in a driving mode and a second position in which the chassis is operable
to traverse on the first wheels, in a firing mode, for aiming a gun mounted on the

gun carriage.

20

25

30



5 a chassis; and two first wheel assemblies mounted on the chassis at opposing sides of the chassis,
wherein both of the first wheel assemblies comprises: a support member; and a first wheel rotatably
mounted on the support member; wherein 10 the suﬂBort member is mounted on the chassis, with the
first wheel spaced from the chassis; and the support member is mounted to pivot relative to the
chassis in a first plane and in a second plane generally orthogonal to the first plane, to move the first

wheel in the first and, sggpnd %ﬁ%ﬁ?&%@ whsrgindhe éi@w*}%%é&%%m@tﬁmogs pRarakle io pe

positioned in at least two predetermined 15 positions in the first plane, a first position for driving the
gun carriage SARFHEHRIRNRSEIS T Hiving Resdecans apsebdnty paeibitselfvhich the chassis is
operable to traverse on the first wheels, in a firing mode, for aiming a gun mounted on the gun
carriage. 20 25 30 19 2. A mobile gun carriage according to claim |, wherein the driving mode is a
self- propelling mod@, WORIFCHhSYTRLarhsd o Fitila th WopeMhsaraths mubierdegecarrage
according to glaiablk Br 2. WReteiRithe fAHASAIFRER HaOReHAMIG N Allsastadird, urtherdriving
mode, which is a towing mode, in which the gun carriage is operable to be towed. 4. A mobile gun
carriage acc&thRg TR PRCiAPlerEReHeYRdt wheel assemblies are further operable to be positioned
in a third predetermined position relative to the 10 chassis, for driving the gun carriage in the towing

mode. 5. A mobile gun carriage according to claim 4, wherein the first wheels are turned around
between the first and fﬁﬁﬁllﬁrga)ét@mﬁrﬁdaﬁ%ﬂ%?o claim 3, wherein the first wheel assemblies

are further operable to be positioned in a third predetermined position relative to the

10 chassis, for driving the gun carriage in the towing mode.

5. A mobile gun carriage according to claim 4, wherein the first wheels are turned

around between the first and third predetermined positions.

15 6. A mobile gun carriage according to claim 1 or 2, wherein the driving mode is a

towing mode, in which the gun carriage is operable to be towed.

7. A mobile gun carriage according to any one of claims 1 to 6, wherein the first

wheels are generally parallel to each other in the driving mode.

20
8. A mobile gun carriage according to any one of claims 1 to 7, wherein the chassis
has a main axis and the first wheel assemblies are generally parallel to the main axis in
the first position.

25 9. A mobile gun carriage according to any one of claims 1 to 8, wherein the first

wheels are at an angle to each other in the firing mode.

30



15 6. A mobile gun carriage according to claim 1 or 2, wherein the driving mode is a towing mode, in
which the gun. carriage is operable to be towed. 7. A mobile gun carriage according to any one of
claims 1 to 6, wherein the first wheels are generally g@rallel to each other in the driving mode. 20 8. A
mobile gun carriage according to any one of claims 1 to 7, wherein the chassis has a main axis and
the first wheel assemblies are generally parallel to the main axis in the first position. 25 9. A mobile

gun carriage ggcordi fclaims 1 to 8, wherein th (EL—ISt hee|s are at an angle to each
other in the fiﬁﬁg mgggl.%g %%Lﬁgga%\larﬁ%& (éoéénr} iz:atorr":liiralﬁeo %%8§F |ﬁ1§1§\g{ any oReBPAANRERRTYY,
wherein the diassiBaitaxis andithatissandicbienfisstivhechessemblighastdt-arangigdelativeito the
main axis in m@s@@&?@gﬁﬁ%ﬂm' 5 11. A mobile gun carriage according to any one of claims 1 to 10,
further comprising a plurality of second wheel assemblies, each second wheel assembly comprising
at least one second wheel; and wherein the second wheel assemblies are operable to be positioned

in at least twq predetetming 9! % [ [ sition for driving the qun carriage on the second
wheels in the driving mode g%dg a gs&gc&d%?? %)Jogs}.fﬁtr)? %ﬂ Which eﬂ?én %ﬁ%%gor{:% g/@lhég??eér%of)épﬁﬁ% from
contact with thelwitdilhi@inapenfrineehoskentidics, mobilequid edreidgesantdydiomieisiny arlesef claims 1
to 11, further goraprising i fase Rlals ORsIs ositioned in at least t re%etermined
positions, a first_position raised above the g%}bslﬁcrégl #ﬁ’ %eﬁdﬁ%sféﬁ%%ni%gsdém 58865\35%165 h eposition in contact
15 with the grestRsdthe Firlpghiaderadtamiobllogitiocarddistaosiidiniptaidimstitlcand 12,
wherein the plyality of secend.whsel J?']%- e mounted on the base plate. 20 14. A mobile gun
carriage accordingg to claim 12 5r 13, w@i‘% e E)%sreﬁ%?gteemls asecond posmBn 1w IC}] the

second wheels are removed from contact with the ground in the firing mode.

12, A mobile gun carriage according to any one of claims 1 to 11, further comprising
a base plate operable to be positioned in at least two predetermined positions, a first
position raised above the ground in the driving mode and a second position in contact

15 with the ground in the firing mode.

13. A mobile gun carriage according to claims 11 and 12, wherein the plurality of

second wheel assemblies are mounted on the base plate.

20 14. A mobile gun carriage according to claim 12 or 13, wherein the base plate is

mounted beneath the chassis.

15. A mobile gun carriage according to any one of claims 12 to 14, wherein the base
plate is rotatable relative to the chassis.

25
16. A mobile gun carriage according to claim 13, wherein, in the firing mode, the
axes of the first wheels lie substantially along radii extending out from the centre of

rotation between the chassis and the base plate.
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mounted beneath the chassis. 15. A mobile gun carriage according to any one of claims 12 to 14,
wherein the base plate is rotatable relative to the chassis. 25 16. A mobile gun carriage according to
claim 15, wherein, in the firing mode, the axes of thetfirst wheels lie substantially along radii extending
out from the centre of rotation between the chassis and the base plate. 30 21 17. A mobile gun
carriage according to any one of claims 12 to 16, wherein in the firing mode the main points of contact

B e S0 nd.ebie 4D CATIRASEANSIAL 6P ARSSHRIRIR SR (he drahiseR 15

t
mobile gun carriage according to any one of the ng claims, wherein the |r'rs€meHlee.€‘§ are
powered. 1.9 B gimreginipgaiscderiingtbanyeorbaogmenpreckingwiaians ageheneiisthe first

wheels are pgy\/{g@qgagyﬁ\é@é{&{da{@@ﬂgjp%ﬂ@qug driving mode and by way of a 10 separate motor in the
firing mode. 20. A mobile gun carriage according to any one of the preceding claims, wherein the first

wheel assemblies are operable to move the first wheels, relative to the chassis, in the second plane.

15 21. Asmobyle ounoRISAREARCOURIRG AL 20 WSTEIN S960 L Ine fistheel assembles furher

CICl .
comprises a support member; with the first wheél rotatably mounted on the support memnber; \_Nhereln
the support EthBEEHS HEUMEETSA the chassis, with the first wheel spaced 20 from the chassis; and
the support member is mounted to pivot relative to the chassis in the first and second planes.

19. A mobile gun .carriage according to any one of the preceding claims, wherein the
first wheels are powered by way of an engine in the driving mode and by way of a

10 separate motor in the firing mode.

20. A mobile gun carriage according to any one of the preceding claims, wherein the
first wheel assemblies are operable to move the first wheels, relative to the chassis, in the

second plane .

15
21l. A mobile gun carriage according to claim 20, wherein
each of the first wheel assemblies further comprises a support member,
with the first wheel rotatably mounted on the support member; wherein
the support member is mounted on the chassis, with the first wheel spaced
20 from the chassis; and

the support member is mounted to pivot relative to the chassis in the first

and second planes.

22. A mobile gun carriage according to any one of the preceding claims, wherein the
25  support members are elongate having a first end and a second end, and the first wheels

are mounted at the first ends of the support members.

23. A mobile gun carriage according to any one of the preceding claims, wherein
each first wheel assembly further comprises a first wheel assembly mount mounted on

30 the chassis to pivot in the first plane.



22. A mobile gun carriage according to any one of the preceding claims, wherein the 25 support
members are elongate having a first end and a second end, and the first wheels are mounted at the
first ends of the support members. 23. A mobile gun %%lrriage according to any one of the preceding
claims, wherein each first wheel assembly further comprises a first wheel assembly mount mounted
on 30 the chassis to pivot in the first plane. 22 24. A mobile gun carriage according to claims 22 and

- 23, wherein the secand ans.af theaSYPRALMEDDEITA1R BYQIRIlYMQHIISH 8) &%%Sﬁh%mtfﬁ}g'y

mounts to pivot in the second planes.S 25. A mobile gun carriage according to any one o
preceding cldhsunpetspmbseharmpierialbe mprd e Mbselssesbin aewniting phedis tor pivoting
the support gé@gglgeiﬂgﬁ@‘second plane. 26. A mobile gun carriage according to claims 24 and 25,
wherein a first end of each 10 actuating means is attached to a first end of a support member and a
second end of each actuating means is pivotally mounted on a wheel assembly mount to pivot in a

second plangs 27. A mebjle gu GAHIAYSAGRARING %f@ﬂ@&ﬁ%&ﬁ@eéﬁl}%%ﬁm& afaiing means

15 retract or extend to move the support members in the second planes. A mobile gun carriage
according to &% Bheahesisrebbalug erarnmniinet emasitating srerntdaesisesine isrslipposttical. 20 29. A
mobile gun cakiaBE acsQEding oAy one of the preceding claims, wherein the first plane.is generally
parallel to the plane of the chassis. 30. A mobile gun carriage according to any one of the preceding
claims, wherein the first wheel assemblies further comprise locking.means for locking the first wheel

25 assemblies,at selefieohenen o8-8 Sa OIS SU HRY PO YRRl QU carriage
accordlnog to any aone of the preceding claims, 3
1 actlating means 1s attached to a first end of a support member and a second end of each
actuating means is pivotally mounted on a wheel assembly mount to pivot in a second

plane.

27. A mobile gun carriage according to claim 25 or 26, wherein the actuating means

15 retract or extend to move the support members in the second planes.

28. A mobile gun carriage according to any one the preceding claims, wherein the

second planes are generally vertical.

20 29. A mobile gun carriage according to any one of the preceding claims, wherein the

first plane is generally parallel to the plane of the chassis.
30. A mobile gun carriage according to any one of the preceding claims, wherein the
first wheel assemblies further comprise locking means for locking the first wheel

25  assemblies at selected ones of the at least two predetermined positions.

31. A mobile gun carriage according to any one of the preceding claims,

30



23 wherein the at least two predetermined positions are at predetermined angles relative to the main
axis of the chassis, in the first plane. 32. A mobile gun carriage according to any one of the preceding
claims, wherein the 5 first wheels support the main \%ight of the gun carriage in the driving mode. 33.
A mobile gun carriage according to any one of the preceding claims, arranged such that the first
wheel assemblies are at the front end of the chassis, being the muzzle end of the gun carriage when

a gun is mou : ] [ ' laim. 33 when endent on at
least claim lﬁﬁ%ﬁiﬁoﬁl g%a%% p aptae8 %égﬁé%@gﬁ%%%%gﬁﬁ%%e ltznﬁéf’s%g.% 5 ??&%{r)‘rfl% ile gun
carriage accohgifid iy dribeothwsipracidgstipizns, wherein, in 15 the driving mode, the first
wheels are positioned in front of the front end of the chassis. 36. A mobile gun carriage according to
claim 33 or 34, wherein, in the towing mode the first wheels are positioned to behind front end of the
chassis. 20 3%-A mOUHeRjlnesarerRigesscrsltigSicciayPee oftherpincidinhe delfisropetiirig theode, the

first wheels aﬁgspg,ﬂggg%%gbgqﬂg %M@é&%ﬂlﬁf é{}g &J}ﬁﬁg@iﬁgﬁhﬁ?@%&l%gag‘lcarriage according

to any one of claims 33 7, wherein in the firing mode, the Tirst wheels afe positioned behind the
front end of the chassis. 25 39. A mobile gun carriage according to any one of the preceding claims,

wherein, in the firing 'i‘ﬂggﬁeg{ﬁ\fé%i‘é’étegé(ﬂ@ngqgl%%@v@ﬁ'ﬂé ré%e%@ng%%ﬁﬁsc‘ 'é?}%i%gdto a main

axis of the chassis. 30 24 40. A mobile gun system comprising a mobile gun carriage according to any
one of the prYEBAh Bralikg, Wheslatgmphisastedttes Somt snd Afihsiasiin byiste thearesrding to claim
40, wherein gaidl GUR$@MNAWIER when a gun is mounted thereon.

10

34. A mobile gun carriage according to claim 33 when dependent on at least claim

12, wherein the base plate is provided at the rear end of the chassis.

35. A mobile gun carriage according io any one of the preceding claims, wherein, in

15 the driving mode, the first wheels are positioned in front of the front end of the chassis.

36. A mobile gun carriage according to claim 33 or 34 , wherein, in the towing mode

the first wheels are positioned to behind front end of the chassis.

20 37. A mobile gun carriage according to claim 36, wherein in the self-propelling

mode, the first wheels are positioned in front of the front end of the chassis.

38. A mobile gun carriage according to any one of claims 33 to 37, wherein in the
firing mode, the first wheels are positioned behind the front end of the chassis.

25
39. A mobile gun carriage according to any one of the preceding claims, wherein, in
the firing mode, the first wheels are angled between 45 to 90 degrees relative to a main

axis of the chassis.

30



5 42. A method of transforming a mobile gun system from a driving mode to a firing mode, the gun
system comprising a mobile gun carriage with a gun mounted thereon, the gun carriage comprising a
chassis and two first wheel assemblies mounted on tHe chassis at opposing sides of the chassis,
wherein both of the first wheel assemblies comprises a 10 support member; and a first wheel rotatably
mounted on the support member; wherein the support member is mounted on the chassis, with the

first wheel spaged 197 4Bfle A SCAN AR ARG MAURIELRBILG) IEIoUYE (g the

chassis in a first plane and in a second plane generally orthogo rst plane, 1o move the first
wheel in the HRPEFEBESHEBlaNa anghwRsrentethbsirtwheel assemblies are operable 15 to be
positioned in at least two predetermined positions in the first plane, a first position for driving the gun
carriage on the first wheels in the driving mode and a second position in which the chassis is operable
to traverse offthe firstelsIEUSHRCTH AR ABRE topLaimiy ehyurireitheus brathevgtretcarriage, the
method gomprising: raising the first wheels off the ground; 20 swinging the first wheel assemblies
relative to the chassis t%(ﬁgsitions where the first wheels are angled relative to each other and relative

to their direction in thEeiomhg HepE BRI HMBRY LRa TR RRCERM G tiéviroumdles 43ivgnethod
according to €lai 4R, éuﬁhﬁ&&%@ﬁ&%iﬁgﬂg@ﬁﬂ@& i@%ﬁ*@éﬁ*&fg@mﬁ agéﬂH WLBHRGIA,LRISINGDe first
e

wheels. 44. A method of traversing a mobile gun sysiem in a firing mode, the gun system comprising

a mobile gunEEAFAHGERItTBRIIRNSB GhisH tHBROD fiet gthrearisgeBes copphising shelshesiisand two

frst wheel asgepuiasduRuSGChRnAR Faassisah oRPsinat RS PLINGAIASIShsteln both of
the first &heel assemblies comprises a supEort member; and a first wheel rotatably mounted on the

‘support thentHBPARHBFBIAhand i Fisst 3y meateshan dhersansist wiembees: fivbewheel spaced

from the the support member is mounted on the chassis, with the first wheel spaced from the
chassis; and the support member is mounted to pivot relative to the chassis in a first
plane and in a second plane generally orthogonal to the first plane, to move the first
wheel in the first and second planes and wherein the first wheel assemblies are operable
15 to be positioned in at least two predetermined positions in the first plane, a first position
for driving the gun carriage on the first wheels in the driving mode and a second position
in which the chassis is operable o traverse on the first wheels, in the. firing mode, for
aiming a gun mounted on the gun carriage, the method comprising:
raising the first wheels off the ground;
20 swinging the first wheel assemblies relative to the chassis to positions
where the first wheels are angled relative to each other and relative to their
direction in the driving mode; and

lowering the first wheels to the ground.

25 43, A method according to claim 42, further comprising lowering the chassis to the

ground prior to raising the first wheels.

44, A method of traversing a mobile gun system in a firing mode, the gun system
comprising a mobile gun carriage with a gun mounted thereon, the gun carriage

30 comprising a chassis and two first wheel assemblies mounted on the chassis at opposing



chassis; and the support member is mounted to pivot relative to the chassis in a first 5 plane and in a
second plane generally orthogonal to the first plane, to move the first wheel in the first and second
planes and wherein the first wheel assemblies are op?érable to be positioned in at least two ‘
predetermined positions in the first plane, a first position for driving the gun carriage on the first
wheels in a driving mode and a second position in which the chassis is operable to traverse on. the

first wheels, ig.dhe iring drads, me@mgﬂwrmm%%%ﬁi%@}gﬁe-@,the ethod

comprising: traversing the gun and the gun carriage on said fi eels nag 'u%)l% irs.t wheels
along the grd@ﬁﬂ’h‘ﬁﬁé’@ér%@?dfbﬁ@h@%ﬁ@éﬁ@@ﬂﬂ@%ﬁf@ﬂ]@@a@ﬁmmgm whyroine of claims 42 to

44, wherein, indne R0 mors.1e 5.fish Wheels erg.andladhenuasn 4o PAdegieps relqtive to a
main axis of the chassis. 46. A method according to any one of claims 42 to 45, wherein the gun
system is as chativs i cldiensaprsrymepgper is mounted to pivot relative to the chassis in a first

5  plane and in a second plane generally orthogonal to the first plane, to move the first
wheel in the first and second planes-and wherein the first wheel assemblies are operable
to be positioned in at least two predetermined positions in the first plane, a first position
for driving the gun carriage on the first wheels in a driving mode and a second position
in which the chassis is operable to traverse on the first wheels, in the firing mode, for

10 aiming a gun mounted on the gun carriage., the method comprising:
traversing the gun and the gun carriage on said first wheels by driving

said first wheels along the ground in the same rotational direction.

45. A method according to any one of claims 42 to 44, wherein, in the firing mode, the

15 first wheels are angled between 45 to 90 degrees relative to a main axis of the chassis.

46. A method according to any one of claims 42 to 45, wherein the gun system is as

defined in claim 40 or 41.

20



