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A Met hod of Manufacturing A Conposite Vehicle Munt
FI ELD OF | NVENTI ON The invention relates to a nethod
of manufacturing a conposite vehicle mount. 5
BACKGROUND An exanpl e objective of aircraft design
may be to allow easy assenblly and dismantling of the
aircragt ' : in a
reduce M%%‘g’@ g@gg‘gﬁ‘g\t&ﬁ'ﬁé ‘?%Bpggése @fg&ﬁl? gﬁn 10
Prior art approaches at solving this probleminclude
I I chabl e nodul es. Commonly, where a
F];r%f'g?ké’} Iﬁﬁwgémed as renovable for disassenbly, the
Th¢ irvehtiem telates @ ainsethodisitmdesfamgegradumspositSyetticle mount.
attachnment nmechani sns may add weight to the aircraft,
whi ch | owers | oad carrying capacity and/or increases
BAGKIGRQ@UENEbnsunpti on. Unnmanned aerial vehicles (UAV),
0 ay. b vel |
AofreF R TRt e it Yenh bl o6, 6 R, Shsy, assembly and
dismeating s .thd iromft. iher mbdere domiextidlis ralibve staage dviadedaced
[+ ' ' | ed and portable yet
Sﬁ%g{%(r?‘t}\l%g%%%@y %@%A#ﬁg%%jgﬁ% es may face simlar
problems with assenbly, disassenbly and/or storage.
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uring costs of such nodular aircrafts |I UAW
C%n&fpﬁ(g%d therefore exists to address at |east one of
t he above problenms. SUMVARY |In accordance with a
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- Other vehicles may face similar problems with assembly, disassembly and/or

storage.

- Furthermore; since- conventional attachment mechanisms used in the modular

aircrafts / UAV are usually machined metallic parts, they may add weight to the

-aircraft which, in turn, increases costs. Attachments mechanisms having higher
strength  to. weight ratio are important in reducing the overall weight and

manufacturing costs of such modular aircrafts / UAV.
A need therefore exists to address at least one of the above problems.

SUMMARY

In accordance with a first aspect of the present invention there is provided a method
of manufacturing a composite vehicle mount, said method comprising the steps of
providing a mould structure corresponding to the shape of the vehicle mount; filling

corners and areas corresponding to the mould joints with fillers; damping one or
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corners and areas corresponding to the nmould joints

wth fillers; danping one or -2- nore |ayers of a
conposite material with resin; stacking the danped

| ayers of conposite material on the nould structure,

i ncl udi ng positioning one oR-nore |ayers of balsa
mWPé)‘i’aJe B?tav"@&ﬂ &ﬂﬁ r“ﬁf&%ﬁp\wjﬂgyﬁéglﬁ %{acﬁﬂﬂptﬂé'&a‘?nped layers of

5 stacked layers to formt

cmmﬁﬂgumaﬁew mndhe masichstruct@rRDIEIRGINg tResiiening ose r0[| &aie dayers
of bR gl BOREH (GURIRA Blrt 1 GRIRARL La1UAA Clitng the

nount efore the step of cur e net od
stagkedhiayers denferms thecdopioniie aehicle aBQlé\hu REOViIRG ih%lﬂuw structure;
ng the excess
a@%@ﬁﬁﬁﬂ%?aﬁ%ﬁg?ﬁgﬂﬂgtac nggggdé?gRﬁﬁe excess resin
bet ween t he stacked Iayers may be renoved through
BEfSRRE! step & &Yh@qg g'fét doEmEP rlﬂeﬁéd’n\t?rts@rc?osm-ﬁ%dffhi:tleﬁiﬁg the
rlse C carbon’ fi1 ber strands
rr@ué‘p%imcttée nutfeaurwulmyvefoﬁﬁ@ ireBovRg e eneass repingbejwermp the
Ig%&gg of carbon fiber, fiberglass, Kevlar and
ined al um ni um An end of |ine may be inscribed on
the nmoul d structure and transferred onto the 20

‘ Tﬂﬁ R s CRER A thvEery ﬂf@ SlaBkdPKDErs HhY Bk eHdvB@ thiBdgIe Sharinels
e conp e

osite ve nmount ey be” snoothened to a
P@é@ﬁdéﬁthem%ﬂf%ﬁ- (EOP) line inscribed on the nould
structure and transferred onto the fornmed conposite
vehi cl e nount. 25 The curing may be perforned at
Tmrfﬂleémaymms@pqumeﬁ@ﬁrb@B figpisteands. bel ow 80C for 6
hours. The conposite vehicle nount nay conprise a
track or a track follower of a 30 unmanned aeri al
Seldmomp@SI teumdierigl may ggaiarise onag PEmere of BEreP ERSelngf epon

f%%l%gf%wﬁ%@ﬁ léHiHe‘H“ Lifhihh | | now be descr i bed

ence to t encl osed drawi ngs, in 35 which:

An end of line may be inscribed on the mould structure and transferred onto the

formed composite vehicle mount.

After curing, edges of the composite vehicle mount may be smoothened to a desired
end of part (EOP) line inscribed on the mould structure and transferred onto the

formed composite vehicle mount.

- The curing may be performed at ambient temperature for 23 hours or below 80°C for

6 hours.

The composite vehicle mount  may comprise a track or a frack follower of a
unmanned aerial vehicle (UAV) or a modular aircraft.

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;
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Figure 1 is a perspective view of an aircraft; -3-
Figures 2a, 2b and 2c are perspective views show ng
operation of a track and track foll ower assenbly;
Figures 3a and 3b are respectively a perspective and
sectional views showing thé-track follower attached

~to ap [n%g'g 2Shp8nd28 Uk ergpé:c'n?é”}l@@s LRowifth ﬁ@l%tléﬁ ofd ?ack and

respeCtively a perspec Ont oand SPAe Vi ews
trackfoliqweriassemblswer accordi ng to an exanpl e enbodi ment ;

Fi QUEEURS] r

ot { gy S S R REpbURl Fhe SOt S Alons ghowin
therteack follawer attached td & propulgiopeneduisst i ve, front and side

Vi evigfes 410 45 B8q e 1 @%Qﬁ\fét ERp8LIVEX RS Rd side views of

enbodr nent gures /7a a perspectlve vi ews of
the trags é?llpwgr mcaccknq [ armw@rnphamb@chmﬁnt assenbly,

accog r |

ect| BuRrs PafelpeLiR BT RRONE by EBatEta @ FodliRsfing
fuselegewer; 15 Figure 9 is a cross sectional view of an

e”boﬁugﬂ}%%tsa 66 ARB! ?a‘r@ p@Eﬂﬂle g':é Séfss?&ﬁle'ﬁorﬁ%ne%ﬁ&eoﬂ&ﬂs of

per spéctive view o manuf acturing the
thedrass epeasding dan exsﬂmrde\émb@dlrrﬁngure 8: Figure 11 is a

CrOSK ﬁl%%ﬁEi%Wb%r@?g%&tﬂ% VB & aotfapgn‘lr%‘{['@ck#&lower and track

toget er wt osite track foll ower Fi gure

- agemply, Brepiding toa fusthgnemRedie@Bl per specti ve VI ew of a

mDU' ﬁgw 8 TRUEBSE BEdiRHalt P& otf rACKkmPbdifkAUbEa %on@eghte track

13 is a cross sectional view of the noul
foﬂmwre 12 together with the track of Figure 9. F| gure
14 spgus disld &%scg&%ndl Vit %ﬂténﬂg)dﬁnémfa%%p%lte track;
manuf acturing a onposite vehicle nmount 'in an
exanipigereetth t§oﬁnremlodegamm6@tul®ms@mfmrmdl far menutestvpne the
&MQé%BEfollé\ﬂeradfrF?g’L@éé is provided with attachabl e or
or

renovabl e nodul es exanmpl e, the prime nover
pr oplipyieot iF@duiPss sesiionsd wﬁmq{fd@jmpnldapf Flgure 10 together with the

composite track follower of Figure 8;

Figure 12 is an exploded perspective view of a mould for manufacturing the
track of Figure 9; and
- Figure 13 is a cross sectional view of the mould of Figure 12 together with the
track of Figure 9.
Figure 14 shows a flow chart illustrating a method of manufacturing a

composite vehicle mount in an example embodiment.

DETAILED DESCRIPTION

In an example embodiment, an aircraft is provided with aitachable or removable
modules. For example, the prime mover or propulsion module may be mounted in a
sliding manner to-the centre wing or fuselage. One application for such an

embodiment is use in a modular UAV.

Embodiments of the present invention provide a method of manufacturing composite
vehicle mount (i.e. track and track follower), wherein the manufactured tracks are

individual unitary pieces that are mechanically strong and durable.
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30 sliding manner to the centre wing or fusel age. One
application for such an enbodinent is use in a

nodul ar UAV. Enbodi nents of the present invention
provi de a nmet hod of nmanufacturing conposite vehicle
mount (i.e. track and track4follower), wherein the

| Eﬂﬁ&wn%ﬁfsu&feﬂﬁ;% ) ln"fVe% .or???rd\)ib%' Y dﬂ %ﬁj %?ifélﬁfo&tir&j €6@Bosite

are nec and

- vehidirotionein(i.e. todcktang trat:hé@hwer)nwbmeirbrEfo gviddef Baridinge @f the
ol PYLGRIOPRE PP VDR g o shfeeln or

trayfsfarted to theatcdckamad traciclolidwer to Fasilitate nalidmn F‘I"1§k-3d on

respective nmoulds and after curing are transferred to

the tracks and track follower to facilitate final _
Embodimients. of Shetprissentiimientiorprovide spnethed of maneiaciugng composite
ve%c?é’ kr%?ntag%ettﬁeﬁl 2Rk t%%? :fgléﬂzk%% l\t\{?%réiﬁ'?lﬁ’é) eﬁiell‘ox ‘?‘H%rﬁ]f@ctunng
trant&alhasmbanmaim wwbtfacllltﬁty eX0eap ks rasils tcchfaﬁﬁ@e@emu(t kp prevent

te excessive resin to be squeezed out to

re%i?gi\t/:éh%s% resin richness. 10 Enbodi ments of the present

i nvention provide a nethod of fabricating conposn te

s I [

Er?ﬁs&!hﬁ] ﬁ%%@% [ﬁrlﬁ?eﬁg u};{ga?ﬁén %P&h de 26K tggéli r?g\l@?]re {r']?rzg}e’ cB:Sipos:te
vebigieemeUntdi.grieack mpd dgolafoiawerd hpwag owammasrfagiusing Coge é\htPOUt

: hﬁ?{gﬁ%ﬁa;ﬁgfggﬁk g%ﬁﬂévgﬁpﬁgmgﬂéﬁnélgw Ed?n&is%”r%at%nél@ or- oven/

a centre w ng
auteglaveaqyeind04, wi ngs 106, a payl oad unit 108, a
propul sion nodul e 110, and tail fins 112. The
propul sion nodul e 110 may be affixed atop of the
Refentngenaw rig Fdgure ut éinagiecraft oW2visashowsl ingiudingt a segatre wing or

I
B 10 35 ), SPOURD U0 S5 in ) 20, ap i o
11202Thea9roamlswn mqﬂutw1 W Ry B edfixed atop efdhecemite wingrs fuselage
| g y \

i LG5 RN 68 R EoRPR e piple
Ohasmpudeaatt@mﬂedg@(r@)alr@rafte‘d&ynaxs@,l@wﬁmlcamﬁhdmgsi,wkmoun ing
al i gnment once assenbl ed and/or allow ng nodul es to be

easily interchanged. For 25 exanple, the propul sion

Thepsliding ttack mpuntinganaybemsed takoynest variausangduies ghibg aircraft

1 dél.”A QIQilng track mounting has the advantage(s) of easy assembly and/or self-
alignment once assembled and/or -allowing modules to be easily interchanged. For

- example, the propulsion-module 110 will be automatically accurately aligned during
- mounting for correct and- efficient operation and/or can be easily interchanged for

replacement or maintenance.

In Figures 2a and 2b, the sliding frack mounting is shown including a track and a
track follower assembly. The track 202 is attached (refer to Figure 5) to the upper
portion of the centre wing or fuselage 104, near the front. The track follower 204 is
attached (refer to Figures 3a and 3b) to the underside of the propulsion 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 so it should be aerodynamic to avoid

additional air resistance.
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mounting for correct and efficient operation and/or

can be easily interchanged for replacenent or

mai nt enance. In Figures 2a and 2b, the sliding track
mounting is shown including a track and a 30 track

foll ower assenbly. The track-202 is attached (refer to
Figure 5) to the upper portion of the centre wi ng or
fusel age 104, near the front. The track foll ower 204
Inucmerainpnatbhéracl( folipwer 204 linegtly slilegintaifte tBark 208. innfdgure 2a, the
pn‘dﬁ&*gpﬁ s st%tl? i F’QQtBrrc‘h%e@ dyb %Ellérq)giage@ﬁfﬁ‘ fhetrhdk follower

ocat1on of propulsion nodul e
204 HglFﬂg}tﬂ‘B Al the troelt 20bend ladkoliqwss 20Aasxergagedn position B. In
Flé ttrgdﬁdfﬂlllcﬁ\'iei‘? Zghlly flgﬁﬁtrﬁg}eﬁl th@g%{?{lmﬁ Cﬁ%ﬁé@ltﬁe propulsion
mpdtdelowﬂnemrpyeré«toeaiedl orséha cerfrpowing pe fl@@i&ﬂ@ymﬂﬂ A t lateral
a;?ehYﬁF% Oﬁgpc*\ﬁqeﬂr@{ th%' lr aék%llﬁé% ?oogerallé% Wﬂ‘?%alﬁie%i aperture
ack I nearly es Into th
(rfento Figumes dlar4s md 6@16@) prpmdp@ |0§|tbe| tfﬁ\ﬁlﬁ gh2 t@it&kttee pfppuislon
{
mﬁfﬂﬂa A ﬁ&ltﬁﬁn\ggﬁfﬁe c'%nfréuﬁh% qtl)"?ut E t r ac F & IBE@?[n The track

ower ure 2 rack

2G2opAtenwisrlonmiydiaaly @fﬁgegwaftu1.92pwtth@iﬁh@tra%f@owrg%%moves

freft the B@stﬂo@% v\ﬁ) tfhgldoﬁ‘ﬁ@ﬁ CZIQ% dlicflém%ﬂéﬁlt@%’ £ HoPmal direction of

posi t ere e propul sion 110 1s
metiayefithe/airesefai@dl on the centre wing or fusel age 104. A
| ateral aperture 200 provided on the track foll ower

204 cooperates wth a lateral aperture (refer to
i gankdslloner 4204indi@ie 2 yilbraw beldasasived irempregrtappiih fespect

to'ﬁgu@% %gvi gﬁom 48 ndrr@cdqhﬂse rgasalnuamﬁ:e &rgcps mower 204 is

use | ckin
In$arba@u@nﬂc¢ngeaecewttbe gin %6& §f mmrm gign @pdwlﬂé%& rer af t
.102, such that the track foll ower 204 noves fromthe

p03|t|on A to the position Cin a direction opposite
Figares He, fAlardveshogisitbe tragh fajpwengi4 bavings an Hepesisugdped 402 that is
I(Ehfr AdRRS fcﬂzlsgog\ft{tu ,Q)Z% r’an‘teFWEHrtﬁezeut@# |c|ur\%9.% b&F the

SC Ibe% I N nNore et aIP resp ect FiI gur es
pralaulmenb modiulesskin 3G0. aMprwudlna! qenga!rreereaerafmﬂ %wpo hihe curved

p&)’é?%’ﬁgé% |4?ﬁveﬁ'hg%%n}e%i upg & Igé? tﬁoﬁ\htﬁe central

he propul si'on no u e . a,
mambehdivs at the sides KOG cbtpwameranmtqwmﬂﬁg “éfrtﬁ uplpﬁéal member 404

@g&ﬁ@ﬁ% p‘}&%lé &?Fnobﬁle APTH éﬁg%tt(ﬂgrbntthé‘% &11860 68 Fack 202 An

t1on wth th r curvature o
ow@pu‘aen@ hp 4@@ uure lgkgitudmatby alang dreyside af eentrat memt@r 404. The

lip R Sged Yiq %H tﬁett%glé‘irl? Y& HoldRRE fra?@faﬁlé\ﬁﬁr Ain pT&% and
curved upper ace ares away omt central
provigd the sliding @ngameﬂdetsomdtqf\m epntrahmambeed®4 is aqugjection

41-5|?ﬁntﬁ E%té@-}ll aﬁ@ﬂpg 14 914‘0ugh the projection 410.

The track 202 will now be described in more detail with respect to Figures 5, 6a, 6b,
and 6c¢. In Figure 5, the track 202 is engaged to the internal structure of the centre

wing or the fuselage 104.

Figures 6a, 6b, 6¢ shows the track 202 including a lower surface 606, which is
curved (in longitudinal- cross section) to match the leading edge of the wing or
fuselage 104. Downwardly extending flanges 610 at each side 608 attach to internal
ribs and outwardly extending brackets 612 at each side 608 attach to internal fitting
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supports the propul sion nodule 110 by resting on the

upper face of the track 202. An outward facing lip

406 runs longitudinally along the side of centra

menber 404. The 25 |ip 406 slides and engages the

track 202 to hold the track®foll ower 204 in place and
wm RYﬁedj?entu%%lﬁ%; o? E%%la?@g@qregﬁ@eg IAEO?@%ES?U%UQE ab b integrated
strtwttwalaherapmctf thvedinigtrial smu@iu@mf theecoptrejwing oro‘nselagp 10rhe

track 202 will now be described in nore detail wth

respect to Figures 5, 6a, 6b, 30 and 6¢. In figure 5,

: Atfhtemidc@:@mzurfacee(ﬁﬂ}a@éehdsdomm@dinﬁﬂseion the eantrabmgmben 04 of

o KEoF 201 PP g% R %0 M8 AU G200t e
swface tﬁiOEslonglmdmdjy ekiendiog glat 804 ate provded temateowith th@ lip 406

%%Qﬁ&%ow@%fg gﬁggupés :%argnd\’BIS}}glgq%ovsa}estﬁe ﬁln@g‘%nnection

anges at eac

- Aspoket 616 i prnvmchaﬂ onei el ta m@e@@ttma pujsction Hataf the track follower

z@{ @%&8&.39 g]n%eé?{sh e @d ggntﬁagg f%b&%?%(rﬁ gmufshgtpggmaﬁ C. A lateral

apmitere 6&@ lcogperateaywitruthet latsialapesirg Al gF Heetiac followér 204 to
{
b sidly TG0 ook it alouth 20808 pldre
surface 602 extends |ongitudi naI ly for the central

R%Em?nﬁ c}o??gﬁ:r?é 7a gn I?E‘ & 'ﬁ%ﬂ"é l)&’i\’\‘%‘ht 2 ]p(vﬁ i a @g@Hﬁ@ﬁack

er side o

- anglitriaele éolleder - assm@roly uEhen ambydlmetné dasertped| raey% nebzpoalrr@ locking

égrﬁj?’ésdgﬁd %SIL?UW‘@ fp‘m ta? ddiEribddPin*8 pr%t/ ohg%n{ﬂoﬂ nt. However,

ower gures 3a and rOVI he
deriending gorc $ren eperiational rﬁq@wm %Iﬂeloa@n@r%\/tf@easwbbhéockmg

;fé"rﬁj{ésomég?ﬁg pigvide o‘eﬁ%nﬁﬁé’l 56¢ 1o artiie ;ﬂ-faFlE l‘b‘ﬂo@érafdﬁz The track 700

provi e a nmeans o ocatln e track
isfadtathegeto tae)xmemtre wlme qobeselagent 0z ang thattr@phlfollsmeﬁb%?r watlached

toqgre gﬁﬁg@ﬁh%gﬁjl%{@ fﬁ@tréé}tﬁfoaéxtéiﬂ@rlidéﬁﬁdﬁéi% d?ftr}]et é]?craft 102

recelve a ereb
suobdkatngattth@trawzlawkowm 102sditlenip tha tragls 79%1 ths@ﬁn@ direction as

ncﬁﬁIaFHdtlﬂg ﬁ'ﬁ% Fé{%fr&%vg@egqauggas the %Eﬁ;@i H\PF{% EEY that it

erl track
emmmwf Iomwlwnbwdg wﬁ‘mt dedles lo@&@ pesitianod Pf%%ﬂ!ﬂpﬁ 804 at the

mli. @@kéﬁagofltﬁe a8 W[) b ﬂﬁds gbw.mé @ch%é %@gt fﬁ%ﬁf‘eﬁlin?eéﬂxd'df the

I OUS e
traqkeﬁ@t Tbe aruvmemrce &nmrihe @mulmumtg1 ﬁhISttmsf@sr@ért@ﬂw aircraft

ok 3RH trA8F follqwer

1028 18 BRiSotofiRofRY alfioP R LR Br ffrakk 308 rackifolg

agsentbhe Irc earer & lagking neechniso iagpeovided, Mredwedging eHies avoids or at
I 7 ' t 0 the propul sion nodul e

'eﬁdl?‘m% I?ar aglk&%%é %&?@ﬂ%gq ongi tudinally of the

aircraft 102

Either or both of the track 202 and track follower 204 may be constructed of

lightweight yet robust materials. Either or both may be constructed of a composite

material. For example, the composite material may include carbon fiber and resin.

Other example materials include fiberglass, Keviar and machined aluminium.

Figure 8 is a cross sectional view of .an embodiment of a composite track follower
800.




20 such that that the track follower 702 slides into
the track 700 in the sane direction as nornmal notion.
The taper converges towards the direction of notion
such that it exhibits a self |ocking/wedging effect.
In the | ocked position a prdj-ection 704 at the
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Tl etohgaterteack flpeven 880 tcongikts fabla lotiom podiondpOisad a top portion
nstructed of 30 |ightweight yet robust materials.
I't her or both nay be constructed of a conposite
material. For exanple, the conposite material
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860. In the enbodinent, the | ower part of the bottom
portion 850 has a rect angul ar ridge 10 851 at the
Thehase of thadop wodion| &pcgonsigiriofcanesersmerepstaghieg layeradpé of the
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U ‘agal nst eac on eit
8QMmhd herta.mked 1Y u@ce%‘@ consists of one or more layers of the moulded

carbon fabric. The centre portion of the curved structure 813 is located on the top
the top edges of the inclined layers 811.

Figure 9 is a cross sectional view of an embodiment of a composite track 900.

The composite track 900 is moulded by sequentially stacking one or more layers 901,
903, 907, 909, 911, 913 of dry carbon fabric, and blocks 905 of balsa wood damped

with resin on a mould (refer Figure 12).

The track 900 consists of a bottom portion 950 and a fop portion 960.
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The base of the top portion 860 consists of one or
nore stacked | ayers 807 of the noul ded carbon fabric.
The lower parts of the |ayers 807 are flush with the
flat layer 20 805 and on either side the |ayers 807
are i nclined. Another thin-BlFock of balsa wood 809 is
In, tﬂg %B%%g% YRe (Pévvérgbgrtl c?fytﬁ% bE m Qﬂ%nq}ySOrﬂHseor%t &Crlﬁ&% inner
on Bric are positioned
Iaaers a@gla@dmm layess 987 dbthe mh@d@bcarbnm éabgies Thog inege wyers 901
y h I 9 e
fo"rﬁ %{ ‘T'ntérmll %ﬁﬁéde ltr? é ﬁd@ v&éﬁ“lggg% h%ﬁﬂt %ﬂ?\‘/ée ng?gff%emg
stmwnaalb/ m@iea: dinasi theswidfh ohéneomtemﬁl Sulfageeriiednterna surface is
SHHEJH{'J/ g(g‘iin%é'\ ‘éasrLPtQQ% fgm'e' B?rtla_rh%f g%g&én?rem%glfﬁélagg tbhﬁw[ch the

ructure ocate n the tion of

- tradke9 0 eisdn debinouite80Phapbulen fayarsn@dd of thisi !p‘yer Wréorsugée have a

stF[%eto‘ &9%1%&# 8f @Eﬁ% s Jr i Rk RAY ﬁsadzllﬁtlohhﬁ\e' ?tl)l'nrk%flhon

IS a Cross sectio View o0
Qfembam onerr nufre anteunmmietleyetrﬁs 80% 2000 balgg whed Ealepsd tich

fohﬁ Qﬁé‘ ’0%9 pa bt é’ﬂj‘g ELg gngwogsw 3@% I %%rfa%%ac% K gwté?ﬁxeed e layer

90Eahaoe pfaabcpf. lengitadigaliy mgefmmfgoémféwlsquodjaﬁﬁ@bdﬂock 905
b%%ﬂoéﬁ&leﬁ é?thg?frdm WA cbdiRS &7 thE 't&U%§862'}h p st bfiekch of

a bottomportio ato portion
the 8ock-905 phbalbe woet cxdingistst of enve ol Bwes C}:ﬁ@ﬁpe%faY?Fﬁegog of the
f
mgglgé@ E%JBBFI ltf%tf?fear 25@8gﬁsﬂ?é)ﬂnﬁ)egéls Fg‘é‘léé g(gkfgg gh?‘%ﬁ{ ?Jcr%gé of the
infermediatealppers %131onef of mosh layatse? Hapf $er mauléeWCﬁfbonvtébﬂc are

Iot?ét & tW@lléyﬁelT? bli‘? hgﬁbgg ?tgﬁpéohﬁm% g@ctWﬁl Ln Qﬁltfb@l the top portion

St ant I nt er nal
S@Jlnamte orrmerel netni;crrnlag layers Stkof e W@Mﬁﬁe@@w falriehe layers

ofifis Serbefaptin th Al SETH BaMaRLSEn Foe to

| ayers 907 of the |ower portion 950 have a stepped
P T B DO PAsDEE P obb i 008 foPRlnuBur e
cqnmcsrterénaplatf@ioWayéﬂ& ogﬁigusma Sheatosld HfB4isslesigaed dwsed on a
cl¥%|p8nd spﬂrégniégﬁt%r%\’\@é R bf &f iohBEnclR PRS0 L aﬁ%geﬂﬁ?ould

surrace o Ter redr at & l ayer 10 903
10688 r of longitudinally parallel bl ocks 905 of bal sa
wood, each bl ock 905 being positioned away fromthe
centre of the track 900. The top surface of each of
Thehlewst mokldI@50sbnéists o6 aised basmn 305t $hetoporidhe basmt@S has a

ofdhe bhge 1005. The fist pair of L-shaped plates 1009 are movable relative to each
other. A portion of each of first pair of L-shaped plates 1009 has a groove 1013 of a
predetermined shape: In between the first pair of L-shaped plates 1009, a second
pair of L-shaped plates 1007 is positioned. The top surface of the second pair of L-
shaped plates 1009 are flush with the upper part of the bottom portion 850 of the
track follower 800 to be fabricated. The second pair of L-shaped plates 1007 are
movable relative to each other and in a direction 1011 perpendicular to the

movement of the first pair of L-shaped plates 1009.

The upper mould 1060 has a mould cover 1001, the top of which is attached with one
or more rails 1003. The length of the mould cover 1001 is equal to the length of the




~ haspa pwd@t@onlnedrshmmrardemenﬁag/ forthe s

- 10

15

20

25

30

35

internmedi ate | ayers903 one or nore |ayers 911 of the
nmoul ded carbon fabric are 15 |l ocated, the layers 911
having a stepped cross section. In addition, the top
portion 960 has one or nore reinforcing Iayers 913 of
t he noul ded carbon fabric,-8he layers 913 having a

| ba}%gﬁ)%gidﬂ?é fb?ﬁp@?ﬁ'b‘ht &f%he m%ﬁldgéoggreﬁoﬁ' d "FIaP IﬁiQﬁh&‘BH#t&n portion

ure IS an exp o) persg cti've view o

ecefrip graowe (1943 located
I - T
or Sle ¥ 1Y fHopdu PRI, Fyoo Fhe BRI 10k ans hE RSt e top
cdvemewmrmelc@smoe@smkdthaﬁheppeppmtﬂ \Mlth aabootharfe thalibe upper
I f4i
Rl Do IR R0 o ol BB L RGP S TBSHER Rimoving
anyGBYesshsindiebveascthe sariausdaprs Awingopedding. paral | el
edges of the base 1005. The fist pair of L- shaped
pl ates 1009 are novable relative to each other.
Figaret 1 ois atrosashctishat viewtof flag mouid 100nefpfdgurg| @sthidargctlon

-‘1(@% (FRuR ?@V?P&%r Aauft 1@0%1‘%?{&% gga&%éﬁlaﬁeg% éﬂa shown to be

Irst palr o a plates 1
in secioned popitipn along mitsHapiearkfpliawes 89807 is positi oned.
The top surface of the second pair of L 30 shaped
pl ates 1009 are flush with the UP part of th
Intgsderdenmasuactine SGorask fellpwer SO dnitigiy) Ihevfié$t stpeé pigdes 1007

arrerarmvédaa\ﬁ%){ frORe h%egé?ﬁ@ 884k rﬁBuIH %@P%e@b?ttﬁé viBOYs tayers

novapl e re ative to eac other and in"a direction
cotgsnonsingtenthiechatiom portioh S850rafvibendiack dellowee 8PP rage asagrpbled.

Bé’ff)reLaas‘%QﬁIB% %@fi&ﬁeé%% arg’és R sHﬁrﬂﬁrﬁg {OHE %d‘oﬁ%ﬁﬁlrﬁ@m@am

cover is attached w

filled avithax fillen rsgich ap chomxarmﬁeﬂheé aandsde.g AKAW) ’@ %@V@rthat

thén%oélre' o GaH&l Ml?]etnhﬁlelf?gﬁ{: Bn@tnd I?I%urd910d?)afs%b§%énﬂg héhe or

portion o over 1001 is
mowdamss ©6iinop carbbo frbrissempeg vétieesin e i ahikpdase of the lower
I 0
OB i e bl g e i 8 2 B e S A the
re¢essed aad of the nmowpd0ed. the top cover 1001 are designed
such that they co-operate with each other so that the
upper 5 nould 1060 fits on to the |ower nould 1050.
Omhpsmotsniatlapers 806 picareert fabric damperbwith gesiane agaliestgcked on
teP BRI o AR Bl il 106, 1 18 ingigt the
firgif paht giJL@hade plateise’ t7r &retmeved topands(gachueteenand toprasds the
cdggr@’eor{dﬁ@ HodidLP&d rétyetnE RBR us”@%rgtoﬁ Qﬁ% téH Sorﬁﬁf?‘éﬁo P the

in a closéd posrtion ong W trac
trfck|followesr 880 6re assembled

One or more flat layers of dry carbon fabric 807 damped with resin are laid on top of
the flat layer 805 such that the center portion of the layer 807 is flush with the flat

‘layer 805, whilst the two sides of the layer 807 are flush with ’_che inclined edge of the

first L-shaped plates 1007.

A thin second block 809 of balsa wood is laid on top of the flat portion of the layer
807. On top of the second balsa layer 807, one or more layers of dry carbon fabric

811 damped with resin are laid at an angle, on either sides, the bottom edges of each
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In order to manufacture the track follower 800,
initially, the first L-shaped plates 1007 are noved
away fromthe centre of the mould 1000, whereby the
various layers corresponding to the bottom portion

850 of the track follower 860 are assenbl ed. 15 Before

r t

Ia?%sflgbl]ebptgn tﬁeh Sg{ri g%rcg 8|%P gaé %\%ME?EN&Q WWSZ Tl idl?g?]&g‘ég 8§ on
themwp@culaaarr&ﬁ?ratwaw pintands (e.g. 12K- | I\/I7) to ensure
that there are no voids between the fabric and the

moul d 1000. Subsequently, one or nore |ayers 801 of
Suksenuentlyabne or marepeyeraot parper fapria 843 amged with fesim gedlaid so
a®lo ﬁ@q%tuhfé"\g uw@omed?e}-lgrécbort-g?\eé ﬁétcﬁr\/edgstnlﬁl:l‘ﬁ?é(td%@ﬁmg the top

0 al

conpri sing |l eces sa \NOO
poréeestihe qﬁaomd block 869 9 bhlga ¥EOJ. andribe gidenrsrtiors| rgpting on the

la @r¥%b?aﬁ9%1?gt\9§}ro*39 ofnfsg“ c danped with resin are

ain stacke er 803 of bal sa wood up to
the top of the | ower nDuId 1050. At this instant, the

'A@é!{ﬁﬁ:‘é #215wé naJJuIé N8B& dnd lttﬂat lg%e} e @d@%%s@@%ﬁ 4Sstened

ot her and towards t centre of the noul
together savasrte b@m@mamaexmg re%@/ drguglt cl‘sarr@etSo?m}ﬂé?d frbwe lower
%R ol  ower 800 are assenbled. One or
1rmr erB @9?1%%3@&3% dry carbon fabric 807 danped with
resin are laid on top of the flat |ayer 805 such that
n{; Sﬁf@%%ftos%%g@a :Q%oﬁ?%ﬂhé’ry&rarﬁﬂgnﬂ %nfp'el%ﬁ&e%? B3 tHafirs or
the two sides of I ayer
bedoy 88 for |6lmurmaunh alearing procassds edyentagestin éhat there §s no room
@gﬁ\ tPhREK; qgle?énc@%e‘f@een
f°|vRZ>o IB@&% a| ﬁ%ntagﬂgrgfn%t%&bﬁ\oat portion ofn%t he | ayer
mglia palis- t op of the second bal sa | ayer 807, one or nore
-layers of dry carbon fabric 35 811 danped with resin
are laid at an angle, on either sides, the bottom

Afée;rgewmf thedwo- pairs ohylePhaped A88F and #1ARO e AIENBH crut: and
bitvdr@Boedges rest on the
%ik?éndetgﬂ ayer %%U%%H !\igérkl gus poi nts. Subsequently,
one_ or nore |ayers of carbon fabric 813 danped with
ThEMmbiaed ﬁa&lﬁoﬁoﬁ% 809 i@heh&rifBA1d 8hSotRef tHeV&igeb e
centre portion of the curved structure touching the
top portion of the second bl ock 809 of bal sa wood and

IntdrCerbdlfimBR fHe(Hb?eE Effﬂeqﬂoﬂﬂ‘eé f?&ﬁ( fbmﬁn%e %Qotﬁéﬁed to a

at vari ous

desited ehe otupm’efE@B)ulng inspabedinghe mesldcusing th!éa@pélﬁl@a prqt@SS
together so as to renpbve any excess resin through
channel s provided in the | ower

-Figure 12 is an exploded perspective view of a mould 1200 for manufacturing the
track 900 of Figure 9. The mould-1200 is designed based on close and split concept

-and consists of a lower mould 1250 and an upper mould 1260.

The lower mould 1250 consists of a fixed base 1213. The top of the base 1213 has a

pair of L-shaped plates 1207 located along the opposite parallel sides of the base

1213. A block 1209 movable in the direction of 1257 is provided on a side adjacent to
the sides having the L-shaped plates 1207. Each of the pair of L-shaped plates 1207
are movable relative to each other.
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1050 and upper 1060 moul ds. Curing of the closed nould
is done either at anbient tenperature for 23 hours or
bel ow 80C for 6 hours. Such a curing process is
advantages in that there is no room 15 for thernal
expansi on and there no distbttion owing to matching

TB@EI%E@H‘?@_@&]&#&S! t?ggri}{ Mo B%B@ 1261 bPlhe G k@g? t&aﬁﬁniomed.

are opene

: T‘Gf@ rislgad blecks gaﬁtaie rsetenelomiad dud ettheicidésy | ¢agheblod§05 Jdwing

SRR shabel NOETootoRy o 0 HECKTIRG g
dyringl tbednqwdalalyelﬁnﬂ loowelocaiay insidesthe orofsisrd3tin tfae tr@mﬂsS?QOef@ be
4 3856 5Eld 10 BRGS0 b e

mpuidepecti ve view of a nould 1200 for manufacturing the
track 900 of Figure 9. The nmould 1200 is designed
based on close and split concept and consists of a

 Theyvpper mswildi1 2605@sanwodld capprel20ioafitgt n2B01 203@ntecsaceng plate

1%'1‘%@@5%&)&%‘1%@53‘ n‘HuIc?cSv e@ol?a}§?lafl%ﬁst fﬁ@%ogtgfﬁ Bdrtion is

base shaped at es
recegseddd agtamnodaie traﬂofp@tswlafe waaTm%topsﬁua‘é@e off the fiest plaée 1203

Iséﬂr%é\%‘m ﬁé@oﬁ&g@%cgg}\éggnl ﬁeétl&ny&%q%é éﬂe %\%ﬁ%&%@g ptsent
on thelep edfasef te seeord pletect205f t he pair of L- shaped
pl ates 1207 are novable relative to each other. 35
-11- The bl ock 1209 is provided to formvoid portion
Themoult covas t120dckhabicst tdatgel263ulanddhe sprendplate 1Z06cKS SO
r e M S 9
de%@q’% At % gféré@qtﬁg?g%@{‘o b{ Eg tha ﬁ@gg%m gbq&zgts 9|5to the
batiom mulsia 2500 ¢his congrugtien isrtsebid éairenghuvei any qméswalndaetween
i nside the voids 1253 in the
.th%eﬁéﬁiuéggﬁér?gﬁﬁed 'g'sgor ed. A bal sa wood plate 904 is
provided for incorporation into the track to be

Fugﬁr;é' ﬁﬁgap O SRS U \g'd?tﬂezﬁgulga@oéoﬁ?@&% @%%Ldlﬂe%%n 1211

I rst a secon
(Figsire i18h Tbe lowrr mould 4260 aad tflezunpersnwltéﬂ 26GAig ghownHie be in a

IOt URBA2ldnGWithhe track 900.

In order to manufacture the track follower 900, initially, the first L-shaped plates 1207
are moved away from:the centre of the mould 1200, whereby the various layers
corresponding fo the bottom portion-950 of the track follower 900 are laid. Before
assembly, the corners and areas corresponding to the mould joints 915 are filled with

-filler, such as chopped carbon fiber strands (e.g. 12K-IM7} to ensure that there are

no voids between the fabric. Subsequently, one or more inner layers 901 of carbon
fabric damped with resin are laid at the base of the lower mould 1250.

On top of the layers 901, one or more intermediate layers 903 of carbon fabric
damped with resin are laid. On top of this intermediate layer 903, a pair of
longitudinally parallel blocks 905 and plate 904 of balsa wood are positioned, each
blocks 905 being positioned away from the centre of the track 900. After this, one or
more c-shaped layers 909 of carbon fabric are laid on each of the balsa wood blocks

905. Subsequently, one or more layers 911 of carbon fabric having a stepped cross
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10 recessed to accommpdate the first plate 1203. The
top surface of the first plate 1203 is flat, whist the
bottom surface has projections that cooperate with
recesses present on the top surface of the second

pl ate 1205. The noul d coveri2201, the first plate

sélc%ggl3 ard ?1 iB rf::% eeeglgg% h@+ ﬁélga %g? r?g{(:ﬁ? §g5 taf’ré tﬁeﬁlﬁg%%&ate

coO-operate w er so op no

994.ts on to the bottomnould 1250. This construction
is useful to renove any excess resin between the
various layers during noulding. Figure 13 is a cross

. Osdop bbthal layare 81 tfbetheemibe| balsa2e®dotlokisAn5e thebdlsa wood plate

Cect i ; g
o Wl TS 1o P e 2 sl B AR R AT jover
moalsi ¥250n al ong with the track 900. In order to

manufacture the track follower 900, initially, the

first L-shaped plates 1207 are noved away fromthe
Ooenor enayé  teidoraing | ydra0013 wivelr ebter t lagers a0 avingy ar stepped

re 1] ng. { i 950 of the
o Py BRI GPIEL Guls? shat B ORI 280 T L he
corners and areas corresponding to the nmould joints
[ . i f.i

AP Gl A LB BB oR i e tdsbet oner
ambtowardisthé eenteeof thérmobibt200. Subsequently, one or nore

i nner layers 901 of carbon fabric danped with resin

are laid at the base of the lower nmould 1250. 30 On

‘Attenghisf theHewérapeuld 1260 and tiee wppanwonald H26) anedilesed angdyfastened

r . .
RS o 50 mb AP o RTRE: Wil SRR ik bdin G e
125 hayid wpgben 4266/mpaldal | el bl ocks 905 and pl ate 904 of
bal sa wood are positioned, each blocks 905 being
positioned away fromthe centre of the track 900.
CaNfingof thei dosesinmonld i8Slonereither ahaipbignt teynesato@ofop23 hours or

o AL, gt o BB 900 o oo

‘for dvdpmial Exglansion lavdithereancs disiogion @wing do metchingelolaratcedhaiween

|_aj ' bet ween the two bal sa wood bl ocks 905 and the
mgg'll'g%ér&/\]sood plate 904. On top of the layers 911,
bet ween t he bal sa wood bl ocks 905, the bal sa wood

.5 904 the n 0 LSt € d
ARbBGns 8 ol BEE 57 Bl 9287 1o 148" gt an
ddaiailded fo obtain the moulded track 900. _

The moulded track 900 is then trimmed to smoothen the edges.

- In an embodiment, the edges of the moulded track 900 may be smoothened to a

desired end of part (EOP) line lines ‘inscribed in the mould during the moulding
process.

Figure 14 shows a flow chart 1400 illustrating a method of manufacturing' a
composite vehicle mount in an example embodiment. At step 1402, a mould structure
corresponding to the shape of the vehicle mount is provided. At step 1404, comers
and areas corresponding to the mould joints are fifled with fillers. At step 1406, one or
more layers of a composite material are damped with resin. At step 1408, the

damped layers of composite material are stacked on the mould structure, including
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One or nore reinforcing layers 913 and outer | ayers
907 having a stepped construction are laid on either
side of the lower nould 1250. 10 At this instant, the
first pair of L-shaped plates 1207 are noved towards
each other and towards thelZentre of the nould 1200.
. t t I I P
pdsling: A pr b SRS MBI 46q2 o7 BELIGER, HEPRIMSRY lfers o
conepasite rraahgﬂah)ﬁtes@ T‘HQI thetsitaakad Iayeh;amﬁ sueedge frmdibe cpmposite
0. d I r
verfie HERURL At R 22, ARG SECRIEE v et Blop R4, e
cdlBpdsite vehide mdwk viri@oedfapd sdetheds. Such a curing
process is advantages in that there is no room 20 for
t hermal expansion and there no distortion owing t
Altretugh ca;bmmﬂtmraa veethas aeomponite fongaking: e aAﬂveatrack and track
a 0.
fofitiors gl Atortfs Bh b Yochgr oG S AR Py may
mgmbeumﬁemhe noulded track 900 is then trinmed to
snoot hen the edges. In an enbodi nent, the edges of the
noul ded track 900 nay be snopot hened to a desired end
It will praappréckapy that the invention umaquob,ejawmm@mg togHdacideviges for

. vé{ﬁ#%%l'n [B? v%ll:r)ége pl'hgl%eﬁ 6%1 ’ rI‘ﬁr ]af%c%fé"'sahgn&érﬂwﬁhﬁfrtfast

Ing a met manut act urin
assemplysi Oee veilled! én rtbenart i wrllaalsexammegat@n@timr neplicatigns  are
@#@R 4402, a moul d structure corresponding to the
€ of the vehicle nmount is provided. At step 1404,
corners and areas corresponding to the nould joints

: It%l?bé ab%@glaﬂdt @p&g s%"n skilleh tﬁﬁ&oa&%%ﬁ'nuﬂ'%‘? t\ﬁé’féti&r‘i’é’ Snd/or

e material are resin.
mAdufmt@ps 1M8B bet hwdedienthed prespel mvemtloaoﬁpo@"iom i ther ispecific
eﬂﬁgdlﬁgﬁ@mﬁuoﬁpdé&ﬁl H%H!)rq the rspﬁ'l‘i HF g%oﬂ G Mg'lﬁ%nﬁgh as broadly

posi t1oning sa wood
d@enlmé 1) herpaseseantrpmbOﬂIH;ﬁetSsaref thersferpotoi beeccrfmct@recmn all xespecis
| ayers are cured to formthe
mg%ﬁggé%ﬂ&am%ﬂﬁﬁi%ﬁﬁﬁ@%nt At step 1412, the nould
structure is renoved, and at step 1414, the conposite
vehicle nount is trimred and snoot hed.
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5 Al though, carbon fiber is used as a conposite for
meki ng the above track and track follower, other
mat eri al s, such as fiberglass, Kevlar and nachi ned
alumniummay also be utilised. 10 It will be
appreci ated that the inventidon may al so be applicable
to nodul ar devices for vehicles generally where there
is a need for accurate alignnment, and/or fast
ChaBdPbly. One skilled in the. art will also appreciate

-1t heA p'logc a 'rﬂQﬁqurft@rlnga%o H@bﬁfee vehieie! tm%\glt sB8 method

appreci ated by a person Skl|| I'n the art
congprisingube ¢teps af:i ons and/or nodifications may be nade

L0, L PBuBRE bl BHEALIABBSHa Mok dBePRE Ehile mount

enbo artln irrt or scope
- of tilﬂimg FORSTS 20t ams@pua@noyldmaé@m medd Jdﬂﬁéwpihélﬂ,%'ﬁ,t
enbo n all
Feop iBAa Bébemola 3l 8 £ comBlocte BRI ARhRET !
- 14- st@tklagvihel damperkiayets off corapasita onaterialgom theomeuisi steucture,

m}ﬁ%'ihg - 883&]8‘\1‘ u?%l rq? Slay rbgg 8f %%g%doﬁgnew?@en%@ Bﬁm%d |aYers

providing a Ing to the shape
ofgomplesite/eategiek nount; filling corners and areas

cor I GRRgMA Hold |£§b¢? B el Udhidé hicing

anpi ng~one or yers of a conposite matérial

WI t hremewing; th%muldaﬁrgcturﬂe agdnped | ayers of conposite
mat I g
pos%im?ggn%%@c’%@% Hg ﬁﬂFeIr é)% ¥erga§tdg%god in

bet ween t he danped | ayers 10 of conposite material;
cur i t I
20 oy Dt ol R 1, BHElch belold b depforiaiyant rothod futher
anﬂprmsng and snoot heni ng the conposite vehicle nount.
15 =ésin Qﬁqﬁ@felﬂfﬁgt 'uf?i' ut]:turé"@ﬁlrt g'n‘ibtﬁ’cﬁf:&fe? dnige step
of curi rﬁg h conpri ses: closing and
fastr@mm@gtth@em@saem beztwem t#!eveitacrked |avs - d cover; and

3. The method of claim 1 or 2, wherein the excess resin between the stacked

layers is removed through channels provided in the mould structure.

-4 The method of:any one of the preceding claims, wherein the filler comprises

chopped carbon fiber strands.

5. -The method ‘of -any one. of the preceding claims, wherein said composite
material comprises one or more of a group consisting of carbon fiber, fiberglass,

Kevlar and machined aluminium.

6. The method of any one of the preceding claims, wherein an end of line is

inscribed on the mould structure and transferred onto the formed composite vehicle

mount.

7. The method of claim 5, wherein after curing, edges of the composite vehicle
mount are smoothened to a desired end of part (EOP) line inscribed on the mould

structure and transferred onto the formed composite vehicle mount.




renovi ng the excess resin between the stacked | ayers.

20 3. The nethod of claim1 or 2, wherein the excess

resin between the stacked |ayers is renpoved through

channel s provided in the nould structure. 4. The

met hod of any one of the pr¥cedi ng cl ai ns, wherein the

filler conprises chopped carbon fiber strands. 25 5.

The nmethod of any one of the preceding clains, wherein
8.sai dTheompmdkid of amyt @nd-af the mpedesling o rwhaseia e euring is

, evl ar

P SRS Pl ST ol R b PR 6 ot e of

the preceding clainms, wherein an end of line is

|nsc d u a i
9 -Fllbérjﬂrr{eg oblhgg R V%ﬁliel EFe%&nﬁ'lﬂjalﬁwE _(Il_rﬁfafé‘irf ﬁﬂe gsltn?osde
: vaﬂlcda maBint mpmas aitraghk ot @rirank, follawrssofod upmaneeshperdl tvehicle

are snoot hened to a desired end of

u%gbt %%&E&%r%ﬁgglnscrlbed on the mould structure and

transferred onto the forned conposite vehicle nount.

-15- 8. The nethod of any one of the precedi ng clains,

wherein the curing is perforned at anbi ent

tenperature for 23 hours or below 80C for 6 hours.- 5

9. The nethod of any one of the preceding clains,

wherein the conposite vehicle nount conprises a track

or a track follower of a unmanned aerial vehicle

(UAV) or a nodular aircraft.




