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1 A VEHICLE AND MOUNTING SYSTEM FOR A VEHICLE FIELD OF
INVENTION 5 The invention relates to a vehicle and a mounting system
for a vehicle. BACKGROUND An example objective of aircraft design
may be to allow easy assembly and 10 dismantling of the aircraft. In a
modern context this allows storage in a reduced space or portability in
disassembled form. Prior art approaches at solving this problem include
foldable £ AN MG T 0B LA Q! Brovided
as removable for disassembly the 15 attachment mechanism must be
made robust. Such attachment mechanisms may add weight to the
Fleghie 2 WNENTI®BYs load carrying capacity and/or increases fuel
consumption. Unmanned aerial vehicles (UAV) for example may be used
for syyveillance or 20 manitoring. capabilities in remote or demandin
ocat DT LR o SRR & DISURES UG Thar 8 datty
disassembled and portable yet lightweight. Other vehicles may face
BASYR S BIPRIEMS with assembly, disassembly and/or storage. 25 A need
therefore exists to address at least one of the above problems.
SUMMARY 30 2 In an aspect of the present invention, there is provided
an UinmexanedeAmrjettive itk fci\gesam prisinge Scadiodyeand as seackinndd

disHRAAKIR QU B ASHRMAY IFPDQVARY-AUAHUAS AR QSR in a reduced

space or poriability in disassembled form.

AR > wuﬂ‘-:ﬂ O 5.’.‘.'.Lu wetroaatufo e

Prior art approaches at solving this problem inciude foldable or detachable
modules. Commonly where a module is provided as removable for disassembly the
attachment mechanism must be maae robust. Such attachment mechanisms may
add weight to the aircraft, which lowers load carrying capacity and/or increases fuel

consumption.
Unmanned aerial vehicles (UAV) for example may be used for surveillance or
monitoring capabilities in remote or demanding locations. It may therefore be

desirable to provide a UAV that is easily disassembied and portable yet lightweight.

Other vehicles may face similar problems with assembly, disassembly and/or

storage.

A need therefore exists to address at least one of the above probiems.

SUMMARY
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body so that said module is movable relative to said body by sliding said
track and track follower between a first position at which said module is
not attached to said body and a second position at which said module is
attached to said body; 10 wherein sa®l module is substantially locked to
said body in said second position, wherein said track is linear, said track
and said track follower have a converging taper towards the normal
direction of motion. 15 The UAV may further comprise locking means
locking said module to said body in said second position. The locking
mealfsan &g issipddite meesanhimsmtiendtorsaiel pravideshanrddrkmtioavieperial
VeWiik (gﬁ&c@mgplgr@rection of motion of said aircraft, said module may be
20 Su(?p? gntl ‘li/ locked to said body in said second position. In the locked
p05| ing surfaces of said track and track follower may engage
with Eeaehiomw 2Bl didavackasegyrindy attavhedbito sitédibogsanddaedto said

mgw% fRlowes maye i@iasheltrpaickmeduls- b%agﬂbtyasq!aﬂgays% PR and

d track and said track follower me% have with a'constant
tra%né’ﬁﬁﬂﬁfat?@mﬁ“ 3 A hRestianaRd MEusT 3tk TR ishig) Bkached to said
bodypastfaciedooti pesitipasitehicrataithhn SSuBsaid emipastie smatesial: may

noluge.faRudsg sasion s A iesl) 22,884 meRIe MY PRA] second

propulsmn mo prop sion m may e correctty aligned
Pogfigagement in said 5 second position. Said track follower may include an

uppemewsfacedtaviagia BulstaitialbidCramd ManVBESe SERSERRGEPhave a

comv g B AR SR S PR RL I BRI

The UAV may further comprise locking means locking said module to said

body in said second position.
The locking means may be positioned at a front end of said track and track
follower with reference to a direction of motion of said aircraft, said module may be

substantially locked fo said body in said second position.

in the locked position, opposing surfaces of said track and track follower may

engage with each other.

Said track may be attached to said body and said track follower may be
attached fo said moduie.

Said track may be linear.
Said track and said track follower may have with a constant longitudinal width.

Said track and/or said track follower may be constructed of a composite
material.

Said composite material may include moulded carbon fibre and resin.
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said outer skin of said propulsion module having a curved transverse
cross-section 10 matching said upper surface. Said track may include an
lower surface having a substantially curved longitudinal cross-section
engaging an outer skin of said body, 2aid outer skin of said body having a
curved longitudinal cross-section matching said lower surface. 3 Said
body may include an internal structure, and said track forms an integrated
strucétélrglmrggmberaofbsggd ipoterpacl) r?t:rnuoc:c}glrée' 5 Said locking means may
comprise a Socketh CARIRKIA TPGEE receives a projection from said
track follower in said second position whereby apertures in said track and
said agK NS CORRRIRIGTR  eeeMeralagking i toythereRielngk: $aidaid
module to said body in said second position. 10 Said track may extends
SeESRGIRATHANY of the aircraft, and wherein the track follower moves from
said first position to said second position in a direction opposite to the
normal. ditect; ti iV id tr e ngitydi -
e A s S o sl
CUNYB it S B SRV A BHBRIFOH 38 Bl B n MR BBt DA R RYISIABLBACUE,

saiBRikér BESGRIAT |Bb @ ochHEBRAWENGS 20nidtetiaventien willsovedidn

maqc%%rit%egdvgitherresf%r&ge to the enclosed drawings, in which: Figure 1 is a
persﬁec%ve Uie ot AR aircraft. 25 Figure 2 is a perspective view showing

operation of a track and track follower assembly. Figure 3 is a perspective

viewsshowiaskthediaciciolewsr adgshediiase RigRHisian suesidifially curved
longitudinal cross-section engaging an outer skin of said body, said outer skin of said

body having a curved longitudinal cross-section matching said lower surface.
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Figure 4 is projection view of the track follower 30 Figure 5 is a
perspective view showing the track attached to a centre wing( fuselage.
Figure 6 is projection view of the trackz Figure 7 shows a tapering track
and track follower assembly, according to a further embodiment. 4
DETAILED DESCRIPTION In an example embodiment, an aircraft is

provided with attachable ar removable modules. For example, the prime
el g R N e o
integratas winglorduserpe: dreidppkcadicirieiwach an embodiment is use

in a modular UAV. Referring now to Figure 1 an aircraft 102 is shown

inclugin a centre wing or fuselage 104, wings 106, a payload unit 108, a
propS bR SHBALRE 110 MRS B A4S ThEHHORERG GTP B S EEB V=S
a prgydieraffiedsaiojretithimitentreinveagcosdusethgestitzh weharshdimgdracks in

sail'RuBEng 4 QAo el Qe rlogations Are-alN0, 3SRy BNE mﬁ%?ﬁ!?ﬁ)ck

attached to the aircraft may also employ a sliding track mounting. The
saig|arRpiedeic D BAANG PRl BeCG8EPRSEBRNect various modules of an 15
aircraft. A sliding track mounting has the advantage(s) of easy assembly

and/gr self- alignment.once assembled and/or allowing madules to
Casiy AR ares ARSIt e SRS SR R e o
foligwRsnizanasl{fere aaatEryt ARFHiED domal Aesantmysdictor ectiserlieffiensasite

to PReIata andéapsanhsteasily interchanged for replacement or
maintenance. 20 In Figure 2 the sliding track mounting is shown including

a track 202 and a track follower 204 assembly. The track 202 is attached
to théligppaivpiren dfatie extemde \oimgilodinadglad&reGlianefhrahe wbetein the

tradDolTARKAOVRT #O4 iSAMREeddSBS to said second position in the same

direction as normal motion.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described with reference to the enclosed drawings,

in which:

Figure 1 is a perspective view of an aircraft.

Figure 2 is a perspective view showing operation of a frack and track follower
assembly.

Figure 3 is a perspective view showing the track follower attached fo a
propulsion module.

Figure 4 is projection view of the track follower

Figure 5 is a perspective view showing the track attached fo a centre wing/
fuselage.

Figure 6 is projection view of the frack.

Figure 7 shows a {apering track and track follower assembly, according to a
further embodiment.
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underside of the propulsion module 110. Generally the location of
propulsion module 25 110 is Iongitudwally balanced about the mass of the
fuselage, and laterally central. In this'example embodiment the sliding
track mounting 100 is predominantly external so it should be aerodynamic
DETARVED RHSIGERIRTaNeSIStance. In operation the track follower 204
linearly slides into the track 202. In Figure 30 2a the propulsion module
starts in Position A where it is not engaged to the track follower 204. In
Figifte @b, @xeriiek embodineariol evenirseénisagedvidedovitionaBatinable or
rembl@ie AfoHifEackJoUUMRPIS fiRalbrimeveRiarasiion fisheRdlR may be

ropulsion . module is properly located on the centre wing or fuselage. A
mofgIgh Y Al A8 BRI Rk S B  FRRIERI o suh
an éxuiimedtits thse deatreoditay bAMselage. 35 The track 202 extends

longitudinally of the aircraft 102, such that the track follower 204 moves
from the position A to the position C in a direction opposite to the normal
dirdRREHEISAGHOIP Tiers R LR Mol RAvier ooMNNElting 2 samtrrowing or
fuseateperiiodd Wingoroslesaiiayitadaspet0s) Figupssoantdddr Fighrand tha fins
tr f - | e.ski f ropulsion module
1 B g RO AY B by ol ol RS RS
104yig B Yidivadtmskraviting tP8salbereh) ethaiaecalignshareualso possible.
Othetifivedulesaitibend aptsiandmadle Sid nipryitdiamseatialpemhg!
404 supports the curved upper surface 402. The curved upper surface
402 flares away from the central 10 member 404 at the sides 406 towards
an abatélifingoBadihemewning meynberused upponsscthapeupuivionles of an
aircmﬁ.dW%i%Wé&Smrﬁ&%HW%%@b@@)t@%sﬁ%sgm%ﬁwgeiﬂ

. _lip 406 runs longitudinally along the side of central member 404. The lip
2l R AR R R T AR e RS AR R TR e paRRgSA For
exappejdthehprepdisigre myadideneril. B¢ ometemdtiobtiye ssntrattimeaipeed Qdlithg

mouRHGIRHIeB AR and efficient operation and/or can be easily interchanged for
replacement or maintenance.

e

fn Figure 2 the sliding track mounting is shown including a track 202 and a
track follower 204 assembly. The track 202 is attached {o the upper portion of the
centre wing or fuselage 104, near the front. The track follower 204 is attached to the
underside of the propuision module 110. Generally the location of propulsion module
110 is longitudinally balanced about the mass of the fuselage, and laterally central.
In this example embodiment the sliding track mounting 100 is predominantly external
s0 it should be aerodynamic o avoid additional air resistance.

In operation the track follower 204 linearly slides into the track 202. in Figure
2a the propuision module starts in Position A where it is not engaged to the track
follower 204. in Figure 2b, the track and track follower are engaged, in position B. in
Figure 2¢ the ftrack follower is finally moved to position C where the propulsion
module is properly located on the centre wing or fuselage. A locking mechanism 200
is provided to lock the propulsion module in Position C to the centre wing or fuselage.
The track 202 extends longitudinally of the aircraft 102, such that the track follower
204 moves from the position A to the position C in a direction opposite to the normal
direction of motion 102,
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15 with a lateral aperture 412 through the projection 410. The track, 202
will now be described in more detail with respect to Figures 5 and 6. In
Figure 5, the track is engaged to the ihternal structure of the centre wing
or the fuselage 104. 20 Figure 6 shows the track including a lower
surface 606, which is curved (in longitudinal cross section) to match the

leadt e.of the wing. Dawnwardly .extending,flanges, 610 at each sid
608erl ﬁgﬁ%%g%%ﬁ%ﬂ%'g%&ﬂ Wgairﬁ'){/? neo%eqﬁ%l%'jlasﬁ éﬁ’e'& BPP S egaiﬁ’ﬁ“
respagkteGagHmrich avthierialipte dithis taekcaliowatiRgdds endagethtrethioskin

300 thénB kUL FnehaR a3 @n integrated structural member of the internal
structure of the centre wing or fuselage. A flat middle upper surface 602

extends longitudinally for the track follower central member to rest on. At

eithigigerdedos w3 tpe tregk dolo8 62, 26Agiandirgakin Bprextending 08 thatlis
cun¥E B \idpdJermatg sithJeagk PR WRIAR tRirovide dieslidiPthture of the

connection. A socket 616 is_provided at one end to receive the track

ProRUiRRPeMPTYIE CHIUR 470 WBiydiRE! LR SRR AG ARV RRRIS dNB VR YRY
uppénespdsitmri (2. AT Hatenaivap enpper 6dutfaoopédatdrmmihaheyiraokfaHewaintral

t | lQeki in: thereb ing the track
o T e pomnoe e S APt 38 e s

SUPRSISWER 2RWSPBanaskitridR Py rafshavery M dpriuiscmaleihgidrack. An

outvidithgacing aph4nayre :m@ﬁnumlené/caﬁ@@qm;%ﬁi&cﬁdd@ﬁerimgﬁ%exam AtRe
. ite materia inc rbon, fibre .apd resin. Other .
i A R o R o B SR i rovice

the Higiagriaparorpantd Abhongthed ahihsdpeeinelimeroben dith ia expeiegiomdd 0,

withaD@terdiaglefeiewes ansamie bRgdrask 496.is attached to the centre
wing or fuselage 104 and the track follower is attached to the propulsion

module 110. The track 700
The track, 202 will now be described in more detail with respect to Figures 5

and 6. In Figure 5, the track is engaged to the internal structure of the centre wing or
the fuselage 104.

Figure 6 shows the track including a lower surface 606, which is curved (in
longitudinal cross section) to match the leading edge of the wing. Downwardly
extending flanges 610 at each side 608 attach to internal ribs and outwardly
extending brackets 612 at each side 608 attach to internal spar within the centre wing
or fuselage 104. The track may function as an integrated sfructural member of the
internal structure of the centre wing or fuselage.

A flat middle upper surface 602 extends longitudinally for the track follower
central member o rest on. At either side of the upper surface 602, longitudinally
extending slots 604 are provided to mate with frack follower lip to provide the sliding
connection. A socket 616 is provided at one end to receive the track follower
projection 410 fo provide a means of locating the track foliower in the position C. A
lateral aperture 614 cooperates with the track follower lateral aperture 412 fo receive
a locking pin, thereby locking the track follower 204 in the position C.

Either or both of the frack 202 and track follower 204 may be constructed of
lightweight yet robust materials. Either or both may be constructed of a composite
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extends longitudinally of the aircraft 102 such that that the track follower
702 slides into the track 700 in the sagme direction as normal motion. The
taper converges towards the direction of motion such that it exhibits a self
locking/ wedging effect. In 10 the locked position a projection 704 at the

matiadingren@ainipeettpskcntipnste/Pdeaalsmuithiriadoskil oAb thRd resin.
trailin epd of the trac L|[7?0%(1) T

he driving force from the propulsion unit is
Ot R L e e S R e el SR

wedging of the track and track follower assembly, which avoids any

loagiagsAmNe HRAING RiRrMEREIRENERCRSERMALR WAKIBIIPEFHFIER and
trac[gg% notrbe re%‘tgred; F#ES ?Irepe_n mq on the_o erational rec%urements an!d

IR APERE RN s e sy RN B2 'S RS AAHRE (RS MRE PRy elage

104ai9d be dpukchlitever fitdaneddvites foovesictesigeulerallg.wibeettingd 00

extdfdt MRFIAIRRG SRIRAUREEE 0L 2Pt ASSHE BCORAGKHISS fies
art will also aé)premate other applications are 20 appropriate. It will be

into BB HaeitePByh her ST ekHiEF iR tnsancimna! nipehaRus \Ngi RS sCongrgies
towandsl ifieadicntionayl bestivadeuth thetpreseiiinvessipp adraliavaadintheffect. in

men i ing.f 2 Spirit.o f invegign. a
the B O R S e Jafee b
withif 8|5t A8&abéhslTaiinavendref o feaslkiclive. Thedrying forgenfrom the
propdidannedid etasiéabieiR (HA Yream BHSIneh hdoieanshiia andior the

k foll | bly attachi dule id b
e S S o o R T Pt DR LA o P, e
lockingcpolldWemadvetre rea Sepafdeitioskitavhichhsaigrmotale iwhdieatteghicet!;
depih&Rlsl oAl S Aisea0Rd UreripRsalnuhichiprid SRR IS iAliAched to

said body; wherein said module is substantially locked to said body in said
second
It will be appreciated that the invention may also be applicable to modular

devices for vehicies generally where there is a need for accurate alignment, andfor
fast assembly. One skilled in the art will also appreciate other applications are
appropriate.

It will be appreciated by a person skilied in the art that numerous variations
and/or modifications may be made fo the present invention as shown in the
embodiments without departing from the spirit or scope of the invention as broadly
described. The embodiments are, therefore, to be considered in all respects to be
iliustrative and not restrictive.



position, wherein said track is linear, said track and said track follower
have a converging taper towards the normal direction of motion. 2. The
UAV claimed in claim 1 further comprising locking means locking said
module to said body in said second position. 3. The UAV claimed in claim
2 wherein said locking means is posttioned at a front end of said track
CLirﬁ%gack foII_ower with r_eference to a dirt_action of mot_ion of said air_c_raft,
aldmodule is substantially locked to said body in said second position.
1. 4. The UayaiaiedetemratMamcmlbiné ebrlaiiawd: to 3 wherein, in the
lockgd,oR@sifipn. opposing surfaces of said track and track follower
engage with each other. 5. The UAV claimed in any one of claims 1 to 4

whefelPeaiaTalRIE QU P8 TR HETPYAR AHAFANeg rEIBpeNiR to said
bodittachiedt kasamodditembyible tihatvedoreeddmady mnelidhgasasl Irieband
. : : K fol e '
o B Rl Al VRS R R AR T AL LA, o

bogiefaraseigofapRIBIRWAE MATE oM EIREE &F atasipbkiEaiNRedsl. 8. The

UAWalathedar Clattulewiesaisssaighapmpmeite i aisidabis/udesaid second

maulded carbon fibre and resin. 9. The UAV claimed in any one of claims

posit:t%nS wherein said module is a propulsion module. 8 10. The UAV

clairybarginclaad dradiersinlisarl.praid Siaeknitliedis caectipllaigndbby a
corRRESES BB} {BvwaigeSBENIRASHIQRdA FAaWANY as claimed in claim 10

wherein said track follower including an upper surface having a
substantially curved transverse cross-section engaging an outer skin of
2. saidipopulsioniamoddle) sktnoliteréian afrsaitipmopalsian mescsldobavimgaid

moBufHY S84 BESY 356" 0SSR Bk BIALChing said upper surface.

3. The UAV claimed in claim 2 wherein said focking means is positioned at a
front end of said frack and track follower with reference to a direction of motion of

said aircraft, said module is substantially locked to said body in said second position.

4. The UAV claimed in claim any one of claims 1 to 3 wherein, in the locked

position, opposing surfaces of said track and track follower engage with each other.

5. The UAV claimed in any one of claims 1 to 4 wherein said track is attached

to said body and said track follower is attached to said module.

6. The UAV claimed in any one of claims 1 to 5 wherein said track and said

track follower have a constant iongitudinal width.

7. The UAV claimed in any one of claims 1 to 6 wherein said track and/or said

track follower are constructed of a composite material.

8. The UAV claimed in claim 7 wherein said composite material includes

moulded carbon fibre and resin.

9. The UAV claimed in any one of claims 1 to 8 wherein said module is a

propulsion module.



12. The UAV as claimed in claim 11 wherein said track including an lower
surface having a substantially curved longitudinal cross-section engaging
an outer skin of said body, said outer skin of said body having a curved
longitudinal cross- section matching said lower surface. 13. The UAV as
claimed in claim 12 wherein said bogy including an internal structure, and
said track forms an integrated structural member of said internal

structure. 14. The UAV as claimed in claim 2 wherein said locking means

10.comphisedA\sotkatad saiddnack thviemiossie gpivessopropectitn Eomrrectly

a!zg??ég H@@KJQ&QW@H%S@@ Ss&gg%ggﬁi&pn whereby apertures in said track

and said track follower cooperate to receive a locking pin to thereby lock
said module to said body in said second position. 15. The UAV as
11 alagmerhin snyisineeoficlaians 1 tonkdwiresaio saicktfapiwextentlging an upper
longitudinall h a track foII wer moves from
s e R MBR B SR AE U RS SHERSTaT oveer

skifgThealdiPERidR T Mrstitn. 180 e AN @aitheerviaioy ohedslechkavieg 2
curkda e uheteinsaiddsank-exanamdenaitushanaly efdbe aircraft, and

wherein the track follower moves from said first position to said second

position in the same direction as normal motion.
12. The UAV as claimed in claim 11 wherein said track including an lower

surface having a substantially curved longitudinal cross-section engaging an outer
skin of said body, said outer skin of said body having a curved longitudinal cross-

section matching said lower surface.

13. The UAV as claimed in claim 12 wherein said body including an internal
structure, and said track forms an integrated structural member of said internal
structure.

14. The UAV as claimed in claim 2 wherein said locking means comprises a
socket in said track that in use receives a projection from said track follower in said
second position whereby apertures in said track and said track foliower cooperate to
receive a locking pin o thereby lock said module to said body in said second

position.

15. The UAV as claimed in any one of claims 1 to 14 wherein said track extends
fongitudinally of the aircraft, and wherein the track follower moves from said first
position to said second position in a direction opposite to the normal direction of

maotion.

18. The UAV as claimed in any one of claims 1 to 15 wherein said track extends
tongitudinally of the aircraft, and wherein the track follower moves from said first

position to said second position in the same direction as normal motion.



