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A connector assenbly Technical Field The present
i nvention generally relates to a connector assenbly

wo erosaassnect i ng a shaft to a nenber and to a CPOTEGL00#/000126
that is utilised in the connector assenbly. Background
It is often desirablodddtcar Yy be provided to
connect a shaft to nenber. It is often desirable that
the connector be a detachable connector to facilitate
transport and storagg cniBoun gderaghabl e connectors
conpri se two engagea Pe conponent’s, one conponent for
noumhieng phegeshaf tirardchttilem ot hehefral 1ppuntébgteosn ato a
device. In one_known form of connector, the congonent

I

COPBECRBENEASRETH % HeP™s haPRISOPRY s@s SRR féxttét nal pyber and
ol Ar eadad sBrPhawhi €hy RY; BEq SEhEVRE LR br assembly.
internally threaded socket on a second conponent for
nmounting on the device. US patent no. 6,502, 787
di scl oses an unmanned eggé Irvém&cle that includes an
upper fusel age segnent an L 9Ower fusel age segnent.
The rgnmanradt caerded i negdlicCl thad S® ¢ashedesr abgupkdvided to
assenbly to which is nounted a rotor that rotates

CORPEREN & HENRTgt oF O gliaFECEsséfbllP IRterdehbravsel hgat the
conf@ERALS. phX h?gsdgﬁﬁgﬁgbﬁéon]%Eﬁ?%?EGT gyl d facilitate

assenbly to support the aerial e when stationary

trenspbetgroand . Fheragpper afbwroweddtasdladde segoenestors

are.inteqgrally nolde o the rotor guard assenblé Thef
a

t .
COPBEGF Sguar'® ??@ﬁ‘gﬁ?gﬂﬁcl GEREORSR G al P8y of ClBREF™t
moMikAhBY ¥anes aggh® and the other for mounting on a

or

device. In one known form of connector, the component for
mounting on the shaft comprises an externally threaded
gpigot which may be screwed into an internally threaded

gocket on a second component for mounting on the device.

US patent no. 6,502,787 discloses an unmanned aerial
vehicle that includes an wupper fuselage segment and a
lower fuselage segment. The unmanned aerial vehicle also
includes a guard assembly to which is mounted a rotor that
rotates within the rotor guard assembly Dbetween the
fuselage segments. Six legs extend from the rotor guard
assembly to support the aerial wvehicle when stétionary on

the ground.

The upper and lower fuselage segments are integrally
molded to the rotor guard assembly. The rotor guard
assembly includes a plurality of upper turning vanes and a
plurality of lower turning vanes that extend radially from
a generally cylindrical rotor guard hub to a generally

cylindrical rotor guard wall. The upper and lower turning
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plurality of [ower turning vanes that extend radially
froma generally cylindrical rotor guard hub to a

w@emwenaedshy cylindrical rotor guard wall. The upEESGZNNEG000126
| ower turningvanes are integrally forned with the

vah8E o r@uarkt dihs end EReneQt Qitduatite Wabtor Auard hub and
di sadvantage with the unmanned aerial vehicle

thej setoseduard6wabR; 787 is that the rotor guard
assenbly is permanently fixed to the upper .and | ower
fusel age. The unmanned aerial vehicle can not be
eashl yddesdssenhbed andh s tteer eimtensobhrewhatibll kyehdcle
transport, . Althou%h t he unnaqgfd aerial vehicle is

ALAPAAPGIULBF B SR I tidy - oerdts orR-Whe? et heaverfely is
peCAInBRC Lt Lot ah t RA EARENGON | bnd | DWRE: f USRIAGE Of The

aeri al suryelllanqe, its bul'k size makes it cunbersone
unmenpednspoiel Tiedvielies camewtt the pravitie disensesbbed and

. assenbly for detachabl nnect i a shaft t
5ne %]??é/ ¥ ¢ OVeY %rre)éug?{yatg?eas anebi%r a é@ hoygh,, the

unfi@hgeaf theidisageantagesigdesnighed abeweul Thearemiidigary
need to provide a connector that can _be utilised in a
OPEERRLERSr YANEEbYe f grhdet g1t YR ohREEEANG I s haf Famera

ont O 13 JTEIHEL, PUBERLY 0T d,NVEDLL 91 ACGREIHAGNLR 2 1L Shulk

aspect of the invention, there Is provided a connector
sizer mebaaetti ognheshahe to araesipert. t he connect or
conprising: a nmale connector provided with a nale
engagenment el enent and a fenale connector conprising a
f emeherengageaenkeapald NgréoidengagicithddtoMbd€sembly for
engagenent
detaghgbly connecting a shaft to a member, which overcomes
or at least ameliorates one or more of the disadvantages

described above.

There is a need to provide a connector that can be
utilised in a connector assembly for detachably connecting

a shaft to a member.

Summary of invention

According to a first aspect of the invention, there
is provided a connector for connecting a shaft to a
member, the connector comprising:

a male connector provided with a male engagement
element and a female connector comprising a female
engagement opening for engaging the male engagement
element therein, the male or female connector being
connectable to the member in use,

a recelver provided on at least omne of the male or

female connectors for receiving the shaft in use; and
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el ement therein, the male or fermal e connector being

connectable to the nenber in use, a receiver provided
wo@pooatiodsenst one of the male or fermal e connect PCEHSEGELN04/000126

receiving the shaft in use; anda spring-biased | ock

Mechan sy Giaded oNobhe ERiArGeaNestoriasdt ke fem@l fale
connector for locking the male and femal e connectors
conpgether owhéhet femedlee comgmstaant L eledtingighgesmahe and

f |- t L.hg. A [
rel€fBer GPAERTURR, cntraronor aRed DA RFEE  ngapgpent

elamsaabkygeqapr t5é nfemal seshesigemeshadpenimy connect or
nount abl e to the nmenber, the connector conprising: a
mal e connector provided with a nmal e engagenent

el eRRRbradnkemR| & COOPELE OLpRERS iIcH Nthé {8PBh€ion, there

engagenent 0Opening for engaging the nmal e engagenent
isepepentiethar epnneatoecesvenbpy ovdutedi inst | east one

of the ngle.or femal e connectors for receiving the

shaft ™FH°G5é; and a spring-biased | ock nmechani sm

prow dedren the mal e connector or the female connector

for locking the male and fermal e connectors taogether

wheR t PRNBRE R nFRysreRl el BRerfthena§esrt hdfengranector
coﬁﬁgggg nt opening . According to a third aspect of

the invention, there

a male connector provided with a male engagement

element;

a female connector comprising a female
engagement opening for engaging the male engagement
element therein;

a receiver provided on at least one of the male
or female connectors for receiving the shaft in use;
and

a spring-biased lock mechanism provided on the
male connector or the female connector for locking
the male and female connectors together when the male
engagement element engages the female engagement

opening.

According to a third aspect of the invention, there
is provided a connector system for an aerial vehicle of
the type comprising a fuselage defining a 1oﬁgitudina1
axis; a rotor guard assembly surrounding at least a
portion of the fuselage in a plane perpendicular to the
longitudinal axis; and a shaft connecting the rotor guard
assembly and the fuselage; the connector system

comprising:
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is provided a connector systemfor an aerial vehicle
of the type conprising a fuselage defining a .

WO 0vgi108804 nal axis; a rotor guard assenbly surPOUBG2004000126
at least a portion of the fuselage in a plane

per pendionikar oo hdignt Ohod t ud) n@hea)&i&é)langu?rahaause_mbly,
connecting the rotor guard assenbly and th usel age;
Ehe, € T QO e RS oNpr i si ng: a connect or mount abl e

to the r a I th onnector c rising:
a mal e cgélﬁg%%%rég?%%?%g% %énr?ﬁl e_ﬁ’a!wé g‘n&a tengagement
el erselnerst f emal e connector conpri si ngI a femal e t
engagemnment opgni for _engagi ng the mal e engagenen
el gmgnt tther ef ,Qgerec%‘i’@’é?c%%”endicﬁglptfhﬁélagh at2 | egsgmale

one e f ggal 0 f r Lving the
sh af?{%iﬁﬁﬂség?d aﬁgég s%r?i %glc bieggégg{l%c ktq{rree cﬁ%g%s rﬁI%agement
pr oAl fEeSh Ghereatd@lie connector or the femal e connector

for | ocki \ e and fennl e connectors together
when t he Elrqnal ée&:lr?'[g;e?ge?m}gtn N reht ‘r‘@ég@g tSLﬁ@S efRfe ©f the

engagereentr openahg. cbhaetesure fr eradi-BNY Stibeshart in
receiver be a receiver conduit extending through
t he Yil‘e nector or the fenale connector. The

recej v, ' y e YEEN mgle conngctor
and%t h??%?%?yéi%%ﬁegt@é?{. r‘hgeoivant ageo&gﬁyfm?ﬁg Ornecgﬁgefnale
copgRgticr myy tHe | mtlopartnmddyodafpenlvekinagi 6Ae male and

feﬁghgte%x@ﬁéé%%é?aonégtHgg "when the male engagement

element engages the female engagement opening.

Disclosure of embodiments

The receiver may be a receiver conduit extending
through the male connector or the female connector. The
receiver conduit may extend between the male connector and
the female connector. Advantageously, the receiver conduit
may at least partially dampen vibration emitted by the
shaft in use.

Advantageously, the spring biased lock mechanism may
at least partially dampen vibration emitted by the shaft
in use. In one embodiment, the spring-biased lock
mechanism may comprise a spring-biased ball bearing
provided on one of the male or female connectors and a
receiving hole provided on the other of the male or female
connectors for receiving at least part of the ball bearing
therein. The ball bearing may be provided within a
cylinder comprising a retaining 1lip at one end for
retaining the ball bearing at least partly within the

cylinder. The cylinder may comprise a spring at an end
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Advant ageously, the spring biased | ock nechani sm nmay
at least partially danpen vibration emtted by the
W@ b@bto88 use. | n one enbodi nent, the spring- bPE@F8E2004/000126
| ock mechani sm may conprise a spring-biased bal
opP83i ta8gtpr evededtan nang ofig M>diTeb & dind epBt €ball bearing
connectors and a receiving hole_ provided on the other
togprghéhgaleteriniaml bironheet 6¥$1REerT @881 hgpaevided on
th%eﬁgﬁep%ro'hn fcttg}e cpf"l e@élhg tg%hﬁ %hedrﬁflé slot may
rOV|de nac er conmprising a
ber quvﬂdt@il Iéh.zﬁctdjj/e dadofvor thet a:tyﬂlzngidme floal | permitting
beari ng at | east artl MAthIn the c%llnder The
reRoVRhdert m‘ib % $FPMngEBR AR LEndopposFEert o the
feﬁgeerggﬁh@bggrllp for bi asi ng the bal | bearing toward
the retaining lip. The cylinder nmay be provided on the
mal e connect or or the fenale connect or and a slot nmay

be OV|ded ire el ow h der ecmtting.
rengb %e cy Cﬁer fwarn#%ﬁﬁqma e ton nec?o%g%rgkhglng

theenmlle ceﬂ@@gémént Tlm_a‘nerml eceEEnECcthe NBynmLNPeh§agament
guide for guiding the mal e engagenent el enent toward
OPER&NFendlE ShtidlfednY SPERTHES FheTgirdy ﬁﬁymbd#br?sglrSt

anglgr 1 EBLY hEPPngt @nd i il ANGngabRhepRVi @:g etn'%%t”ahﬁwardly

ngagenent el enent upwardly towards the femal e

7 towngdgersm bHeealagengagevent reurgnimy). aAs@em@q@\r ovamedmay

a1 SRR BaPiBae an TadonEnnd er shAE 1d Slesg gnan

theher fraql engmeaeﬁmienma@p@e r@sﬁds@dmtoete:eenectm pRYmary
conprise a mounting surface for mounting to a
ra@@rﬁé@pehélﬁ@mﬁéﬂn?Pﬁ@9§®?$%c%P%ﬁ1Q%e nmenber. The mal e

connector nounting surface nmay be concave

The male connector may comprise a mounting surface
for wmounting to a corresponding mounting surface of the
member. The male connector mounting surface may be concave‘
for mounting to a convex mounting surface of the member.
A dampening material may be provided between the mounting
surface of the male connector and the mounting surface of
the member for dampening vibrations imparted by the shaft

when connected thereto.

The male engagement element may comprises a pair of
projecting arms for locking engagement with the female
engagement opening. The pair of projecting arms may be in

a substantially dovetail shape.

In one embodiment, at least part of the receiver
extends between the pair of projecting arms. Furthermore,
in another embodiment, at least part of the receiver may

extends above the female engagement opening.

5
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for mounting to a convex nounting surface of the
menber. A danpening material may be provi ded between
wo b@stressd | ng surface of the nal e connect or anPCT/B&@2004/000126
nmounti ng surface of the nmenber for danpening
vi brations inparted by the shaft when connected
thereto . The_mal e engagenent el enment may conprises a
pai r of proj eB¥LA§ BeASTiBELPBCRT MeFrBRtRERMeNnt Wit h
t he I nt ing.. -T j ' L Rg .
ar mi s e PAPRSEE AU i PR EhaBEBbPieddineo
andnbeshseiityteat apeast péarttind thecrepeivar ekt enddisclosed

bet ween the_ pair of projecting arns, Furthernore, in
embREE HERT erﬁ)fodf"neqﬂf}neg%tcjf% as8fdpatt aFt?ﬁém?’éE ei PETC Ry that

ut§tterds @akove: dhedeielenaRgageent; 10RMHAGBr L efisclosed
Description O Draw ngs The acconpanyi ng draw ngs

empodimesti ned pecaves | Avo ewnlaonstheuteripaiples tdfe the
.descripti . a disclgsed e di.nen f annect ar
dlgﬁgogﬁeat$@% %%ﬁin%ysfghuﬁﬁa?pﬁtr??sé%QFﬁ%t§P§c|oég ever:
the@nnecher, drawbidat esage di stdsprenbdddrenpuanpdses  of
__serves to explain the principles of the, disclosed o
1ldRE54PRRAR. HYs 2BApECGNFET st 088L 1RGGETRr Of hiaket hdmits

ode?@i@g§eﬁE§Oggsigned for purposes of illustration
only, and not as a definition of the [imts of the

invention. Fig. 1 shows a perspective view of a
connector conprising male and femal e connectors in
att achnmentt; Bhgws2 showsrbbhectomaectdewof ofi ga lcbnnector

whi gh.,th I t dthe f I t
COBGFAEABE; R G. BIshONELR CrBRSCRRER i Bhalt VG 4 he

| ocki ng

Fig. 2 shows the connector of Fig. 1 in which the

male connector and the female connector are detached;

Fig. 3 shows a cross sectional view of the locking
mechanism of the connector of Fig. 1 in a plane
perpendicular to the arrow shown by dashed 1line A-A of

Fig. 1; .

Fig. 4 shows a top view of the male connector;

Fig. 5 shows a side view of the male connector;

Fig. 5A shows a front perspective view of the male
connector with the solid dark lines showing the wvisible
features of the male connector and the lighter lines

showing the features not visible;

Fig. 6 shows a front view of the male connector;
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mechani sm of the connector of Fig. 1 in a plane

per pendi cul ar to the arrow shown by dashed |ine A-A of
wWOo2@5108804i g. 4 shows a top view of the nal e CPCEG2004/000126

Fig. 5 shows a side view of the male connector; Fig.

S5A shgws7ashspata PESS PRLdW VieE W fndihe d@lriector;

connector with the solid dark |ines show ng the

vi sible features of the male connector and the |ighter

I neggShevkAg. L Ne deal ues, ok i 'ﬂ Fign B shons a

front 2vi ew o e connec shovvs atop

vi ew of the fenale connect or, Flg 8 shows a si de

vi ew,of the fermal e connector; rear Vi ew

of FhE- f SnSPeVE ghrEctbr Vi Ry (BF £ S shoe s rear v o

the femal e connector; Fig. 10A shows a rear

perspective view of the femal e connector with the

sol FidgdalR fhees ahowny view vkitdie fenrals apfeqtag;

femal e connector and the lighter |lines show ng the

features not visible; Fig. 11 shows a bottom vi ew of

t herfigmali@ac ashieaet of , re&t gpetdpsboiBeaviiear of the female

per spective view of the fema] e _connector; and Fig
coBRBAEO RN B Eh G RNEN (SIS BRG T AP aBRPUl AGetiis avisible
fegeﬁﬁrebnc@f PRERAL Behd £€ Qnrddi& £ONBARAL Ofi5e Of1 ilgHEer]l 1ines

14 shows one of the three shafts of the aeri al

shvwlnngl thef fFagurds, net anpetbb=t ween the nal e and

femal e connector of Fig.l while the nmale connector is

mounted to the rotor guard assenbly. Detail ed

Desgrgpt hanskbwdi schoseem Enbedli senthe female connector;

Fig. 12 shows a rear perspective view of the female

connector; and

Fig. 13 shows an attachment assembly for an aerial
vehicle that incorporates three of the connectors of Fig.

1.

Fig. 14 shows one of the three shafts of the aerial
vehicle of Fig. 13, clamped between the male and female
connector of Fig.1l while the male connector is mounted to

the rotor guard assembly.
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The di scl osed enbodi nent di scl oses a novel connector
for connecting a shaft to a nounting nmenber. The novel

W@ oovaeesses conpri sing a mal e connector provi dePCTBGE0&000126
mal e engagenent el ement and a femal e connect or

conprigdti 12d GEeipraaaeEeNbiepesad EAboarngagtng
the mal e engagenent el ement therein. In the disclosed
enb@tiemsits clidredratrebedimtt odipslesnfect apPect ocpRRECtOT

fo%??%%irgb 1 e%‘ig%%§§ toTng %8&&&8&%{ ﬂgmﬁgf The novel

Ig%e ermbodi ne al so conprises recerver
cofiXtendirng tdumpiglsinge &vlnealandcbenmekecgonpestddsedfarith a
receiving the shaft in use. In the disclosed

madfh GRIRATICTN &= +FRIICt BRY| Acl(RTES 2 SPRIFYHTRs EATPEERIDY
a MRANST BhYLERGNON RATBE CRINCCLAGLRNAG Nehe  male

femal e connector for |ocCkingthe male an emal e
engegaeehdr ssloumthethamennt heltmakbee rdjsgyeimaad nepbediment,

engages the fenal e.engagenent_,openjng The discl os
EhELARES of OTRCaRAbIE g‘? encnq:eaaqﬁenglcg S aeftm?%n%ln§ Rlmber

inOEe | NrHEeNBehnkBtyse. oAdvast agbotbdyed heeniatinesad also
connect or danpens vibration that nmay be emtted by the
COFRARBSPN AU SECRSE rPHERB I haodHer e sm3hewang female

coBBESRECLI Ve il ew.Ofc A fiQyel tgonnegter 104 halse. 1n  the

conprises a nmal e connector shown generally by arrow 12
diardoactenamboddmartt or tshovwpmyereread | yirnl wlgsowal4spring-

.The e .connector 12 has. le b 13 .and _the
bingedl o G BOLBF AT hEE oL al O bty T3 IiTgoRRector and
theonpemh0e 1lBoahser6ONMPEbBESIGcKAGP e | Mmdlke fa@idm gkmale
a receiver conduit shown generally by arrow 40, which
coareeh@sst hrigptheie n¥hencofhect M lsbdyengegpcihe member

en%ggggethe female engagement opening.

The disclosed connector 1s capable of connecting a
shaft to a mounting member in use. Advantageously the
disclosed connector dampens vibration that may be emitted

by the shaft in use.

Referring to Fig. 1 there is shown a perspective view
of a novel connector 10 that comprises a male connector
shown generally by arrow 12 and a female connector shown
generally by arrow 14. The male connector 12 has a male
body 13 and the female connector 14 has a female body 15.
The connector 10 also comprises a receiver in the form of
a receiver conduit shown generally by arrow 40, which
extends through the male connector body 13 and the female
connector body 15 for receiving a shaft in use as will be

described further below.
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connector body 15 for receiving a shaft in use as wl|

be described further below FromFig. 2 and Fig. 3, it
w@avshessseen that the nmal e body 15 has a top SPCT/&6E0BR00126

fromwhich projects a male engagenment elenent in the

forpmy-gh @qyet ai larf %%t iON (Enben eRNRdeS] Nthalovehdi hale
arns (16a, "16b) . e receiver conduit 22 extending

boagt\néerha$1ead¢m:t abirfaee B26£rombyhiehnprohedtewes male
t he recelver condui t 0) T
enﬁggege?%are% ce %%oqgu%yfg?ﬁbwp 1 ggggﬁﬁgﬁ g¥oi§0t10n
meﬁ@étn@ol‘h a&gdnbo‘d@vmliama&mé n( 1éwe, fakr)m of mynenm‘erzswer
(18a, whi ch extend froma top surface of

h
COBééytl%o%t%%%‘@h Regweep| dttor APTPCEH AT §;Laa 16b)
fo%?hs e eylipdRLse( §ath48P%c@{x?ele8€6hdMi3t\!l degh wi th

respective springs for biasing respectlve
bal | bearlngs (20a 20b) tomard t he fenale body 15 in

the irec arrow 21 o .. TIh

cyl FRGef§ (31 g&) br%/ I%dreeatjppsel%r#:l ps ‘f‘]iﬁa Egb)arrow 4l
anBihahcangeat %x@ﬁ@o%ia&:@dlddk theciepiisy andewbi €brm of

are sized allow the ball bearlngs (20a, 20b) to

cypiofese pgasely8by omhind wpend jiyon 1@at01198)1rSﬁFeaP§othe
maﬁl%Sgo’%d%gg)\ée &%%ﬁ%&gm th' n%lzag;%@ﬁrhelﬁyl(fé@@f Sto Fig.

; e spri bi ases the bal
3)heari mpe (2Qaindeb) i r(liBlaeldbDecarren eethar m\m@ﬂe.d | with

t hi s enbodi nent, cyllnd 18 1 bal I _(20a,, 20b
RISV P PSS SU Pard Pl onktth cPAFFy PavaT B e (Ve ball
bR 4RGEr abhandersnt «kald akhe a&eMéﬂER(&ﬁib@|Ungh& the

fromBarry Controls, a Hutchinson G oup Conpany of

diBeicghioon, SMaEBadins ey ALt &of SFades 3of Aﬁ@%?c&ylﬂﬁders
(féhel%E§C|Qﬁggude upper 1lips (19a,19b) that are at the
opposite end to the spring and which are sized allow the
ball bearings (20a, 20b) to project partly from the upper
lips (19a,19b) but also to be prevented from projecting
from the cylinders (18a, 18b) as the spring (34a,34b)
biases the ball bearings (20a,20b) in the direction- of

arrow 21.

In this embodiment, cylinder (18a,18Db), ball
(20a,20b) and spring (34a,34b) are commercially available
plunger arrangements available as VLIER™ plungers £rom
Barry Controls, a Hutchinson Group Company of Brighton,
Massachusetts, United States of America. In the disclosed
embodiment, the plunger has a DELRIN™ acetal resin body
available from Du Pont of Wilmington, Delaware, United
States of BAmerica. The ball is made of stainless steel

ball.
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enbodi nent, the plunger has a DELRIN(tm acetal resin

body available from Du Pont of WI m ngton, Del awnare,
wQniosaeBset at es of Anerica. The ball is nmade of PCT/SG2004/000126

stainless steel ball.The femal e body 15 has a front

surfrage shown gensod@;! Y5 by rald oy 43 £-oficS Wildfdl®  shown
described further bellow, the fenmale body 15 is
gepeveld¥d Wit haﬁr@di r4af raeei Vihg hbkesdesgnibgdp) further

at ex d er I f. the t I

beig ©ds s own élen béﬁgnggp o p%’]}o dgépegg?\g?ng E%\q}eis of

retdfaindOolare $$a@d B@bﬁesﬂﬁﬂiléﬁt&ndematwagmhethe upper
exposed ball bearings (20a, 20b) that are biased_b

parhe odprififgLqede by Ja%da?hélﬂ@%} REcKitfgl y2 ePlygBia- 3-

Th%rgéggf%ﬂﬂﬁyhéﬁeéo (&g f%ﬂﬁbe Q?gysaée@s1§909@sb80t1ve1y

. eerrlng nowto |gs -
recenwect the 12xpddede bdddcr bbedmgsfufm@r oFéQha)lI that are

SRR LIRS P AT LA ] S ey

en?lagg Q@i&dlﬁldlé%édlﬂv\lmgt&ﬂheh@ tflegagyl ivudBr sLsr&s (48awn in
residing. Fig. 4 shows a front end 42 opposite
Fl@eaﬁ end 41. It can be seen that the male receiver
conduit extends fromthe front end 42 to the rear end
41. It can also be seen fromFig. 4 that the nmale
conRecEEcmrimg i sogulist aftipal | 2 symethe cablaboignrector 12

IO el St a5, hoN B SaSheg ol on LR Eing s

pa&feﬁ@uqfaratraalﬁqgr anps s fgbs)hém tespRslévebiinector 12
mating with femal e ranps (50a, 50b) of the fenal e body
withous withe beydegdiansed {182 Hebloel W FYgths §ﬁ€912§15 23

sh%hqg 'Qﬁgfg the cylinders are (18a,18b) residing. Fig. 4
shows a front end 42 opposite rear end 41. It can be seen
that the male receiver conduit extends from the front end
42 to the rear end 41. It can also be seen from Fig. 4
that the male connector 12 is substantially symmetrical
about a 1longitudinal axis as shown by dashed arrow line
29; The male body 13 also includes guide member in the
form of a male ramps (37a,37b) for respectively mating
with female ramps (50a,50b) of the female body 15 as will
be described further below. Fig. 5 shows a side view of
the male connector 12 with the cylinders (18a,18b) and
ball bearings (20a;20b) removed. Fig. 5 shows an outline
of the male ramp 37b. It can also be seen from Fig. 5 that
there is a stop in the form of a step 39b at the end of
the male ramp 37b that is provided to restrict any forward
movement of the female body 15 toward the male body 13 as
the balls (18a,18b) are received by the receiving holes
(30a,30b). A step 39a (not shown) is associated with the

other ramp 37a.

10



10

15

20

25

30

the mal e connector 12 with the cylinders (18a, 18b)

and ball bearings (20a, 20b) renpoved. Fig. 5 shows an
woeaosiess0of the nmale ranp 37b. It can al so be BEESGINNGN0126

Fig. 5 that there is a stop in the formof a step 39b

at the end of the male ranp 37b that is provided to

restrict any forward novenent of the fenale body 15

{owdRd Ehewial &1 badg 13505 the BHIELEEh, crBFlgRat has

maggggkgﬁgeb%fﬁ% _rfé:e&){i Pfe hf?l §8. goﬁh I’)@,b) adij &ecﬁ@pto and
a (not shown) is associated wt he ot her” ranp
digéarAys sébam itthdi gylindetrhe (isz) D8ed. ertticdi nmenhthaance

mai nt enance slots 26 on the nmal e body, 13 dj t
51360 4 PP BRI HHE IS | Hicre Ka8RICT68s. oy the male
bol® rﬂﬁg@f?gﬁ%ﬁt 20 Al edther sy hictder & t8ybender from

ej ecte e mal e body 13 by using an inplenment to
theedgelehebedy i ider Theém nhenhahenpedysigt. Zhe allows the

oS g5 o, 88 LEpueckne IER L) ofpoers (¢

mai nt enance slots (26) , a hole 33 is driven through

the body 13 fromone end to the other. Hole 33 caT be |

seed S FOEs§rust Yhe M BHIRNGE ST F r bAF Fi g2 §ole 33 is
arlifah 2HGOREAY & He TNABL IO NShSUEAACEo2¢nESother. Hole

provi ded bél ow the front surface 41. The concave-
33skapethensenni Ay Fdgfage 24 enabl es the connector 12 to

be nmounted to a correspondi ng convex shaped body

surface when the connector 10 is nounted thereto.

Prefrer abhy aaMédr dlei 088én dagpeni Bdgmateri ghatna concave-
shown) such as DP-400(tm viscoel astic danping
shapeer | BPUAVANY ab W §aGm F4st tamPreRniGhghesort :hgf front

su?afﬁpg%; har i ngge M AIO. sHARRHanTBYi DG BLeY¥AEED2U0 cnables
the connector 12 to be mounted to a corresponding convex
shaped body surface when the connector 10 1s mounted

thereto. Preferably a vibrational dampening material (not

shown) such as DP-400™ viscoelastic damping material
available from Jastram Technologies Ltd. of St
Catharines, Ontario, Canada, may be provided to dampen
vibration that may be imparted to the connector 10 when
connected to a shaft as will be explained further below.
The vibrational dampening material is cut to the size of
the surface 24 and stuck thereon. 1In the preferred
embodiment, the thickness of the +vibrational dampening
material is 2 mm. In use, the thickness of the vibrational
dampening material should be 1.5mm or more in order for it

to adeguately dampen vibrations.

Fig. 5A shows a front perspective view of the male
connector 12 with the solid dark lines showing the wvisible

features of the wale connector 12 and the lighter lines
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vibration that may be inparted to the connector 10

when connected to a shaft as will be explained further
whedosmossthe vi brational danmpening material is BPC/SGD04/000126

the size of the surface 24 and stuck thereon. In the

sh&kfﬁgr resk enodivrRnt , nblae {1 hé cknessain t Re ajdy aterepal the

anpening material is mm |In use, the thickness of
fr@h’e VP B¢ ORETe daWp%WH ngh mecEmiesitoghodiad sbe 36 . M shown

n or_.jt e e V tion
RS2 QRS 18,000 by A UPIEL L iRecror
12 C @bme alovin thagn tie tlhele Obbﬂndﬁtkﬂ itoesa shomtiohd heurface.

vi sible features of the mal e connector 12 and the

Fig; gRfePlEPnESONSW TG T HESF SHIFREE ot Retpfies wheppective
su}éfﬁﬁ\@d chbem 15 f (ons  PASSPBEL¥ENY AW A @l?é‘n§959£tlonal

e 36 is shown extending through the |ower body 13
dampenbeg neheerbahets oprd@idest ImuRg ng the nal e
connector to a nmounting surface. Fig. 5A al so shows
that the surface 24 includes respective surface edge

| i pre€daingddb)n bedmepsuldi cliint e gui bs At teeek is shown a
danpening material is provided in use. Referring in
freaiat vagWarh tim gnabe | CorRREEes Rown I 1GNP BRERf from

hatsmanjh tCOBHQC"c%hn%:%tor' th A be éﬁ%@nﬁéo@x%ng tk@e front

e connector hole 36 extends fromthe front
susﬁafzacemza othbereear ssunfleaee 41 to alllow tile mebe body

body 13 to b ted to ti m
137 Hoh B BOUBE et Bpd R Bod PR ORI AT HE EFE: r arfbs SEonE

vikR7f 3h ¥R S03s8pYb) Rekertndgmaow teanpHs (374, 37b)
to 12 , the femal e connector 14 will now be descri bed

arpnaf@pt #BPWHetai | . Referring in particular to Fig. 7
and Fig. 8 , the female

Referring now to Figs. 7 to 12, the female
connector 14 will now be described in further detail.
Referring in particular to Fig. 7 and Fig.8, the female
body 15 has an attachment collar 38 that extends from the
rear surface 45 of the female connector 14. The
attachment collar 38 is made of steel. A hole (refer to
Fig. 7) extends through the attachment collar 38 so that a
flexible connector such as a rope can be looped through
the hole of the attachment collar 38. The rope is mounted
to the mounting member (not shown) to retain the female

connector 14 while detached from the male connector 12.

Referring to Fig. 8 and Fig. 9, it can be seen that
the rear surface 45 of the female body 15 also includes a
lower front surface 45b that is adjacent to the rear end
of a female engagement opening in the form of female
opening 46 that extends through the female body 15 (refer

to Fig. 9). From Fig. 9, it can be seen that side walls
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body 15 has an attachnment collar 38 that extends from

the rear surface 45 of the fenmal e connector 14. The
wa@edaoaaossent col lar 38 is made of steel. A hol ePCT/86H04/000126

to Fig. 7 ) extends through the attachnment collar 38

(488,188} aofl exhbl ereppmect gpgguchsassarrepfacannbe female
| ooped througg the hole of the attachnment collar 38.

opghengofd | ANdp GIEE sPenchelpoghePrkg FrRnbée (FretshidwnRrms
inth e or-.14 ' hed ;

(1586 EhTe teb kb oy 0 FORERE PEat W g atTer o gbiae

wallbt cedhpidleen tdwteddie rdeamwsindlace 4mdof thepectively

fenmal e body 15 aJ so includes a | ower front s%gfagg %ggale

terpapare a8 & &aftitho FReReRY ERICHF o ¥l

refRY3EEMEN QRN NY 2igh the f%&%NQHeBC”HE609QGnHﬂQa46£ema1e
that extends through the fermal e body 15 (refer to Fig.

openjing #6ormrFl gfogm the cappes skehftiedt theée receiver 40.
of .the fenal e body .1

wal |.s(46a, b 5 Syrrq he
AP RT B 0 B KA ES P T e o TH that? g hee female
redevebai boadust (16arod@bihé oradd e 4ocking fit

t herebt ween. The side walls (46a, 46b) extend

downwardly and respectively termnate at a point shown

by %gew@iﬁaé@oﬁm afti&mBle E8Caiier LONduat r28.1 904,
provi ded above the fenal e opening 46 and formthe
thepper ihal fhoint he rgebdeermeftherAccior dibiy y forire wdl eguide

receiver .opening 22 and t femal.e recejver_ conduift .2
sk B e I BBy 253 OVt (1 AP o TR B Dy 4 4sd on
thel glowlrangrbhg. dehAfatder e2drs) sheiwn fmenplligde ywpbens nfor
the form of guide surfaces shown by arrows é48a, 48b)

JUWiRILBH artdepr iR oRUFRRCEoWR fIBnt R f adeVelsh) ofrms
(l%%.ggtkgi) lbog%{xﬁéédf Ofngui fifen d h%ﬂerrﬁrﬂg surd ac(%h%%ln‘)f vkRfeen
dashed lines 46a and 46b in Fig. 11). The guide surfaces
(48a,48b) include female ramps (50a, 50b) disposed between
the guide surfaces (48a,48b) and front surfaces (52a,52b).
The female ramps (50a, 50b) are at an angle of about 45°.
The female ramps (50a,50b) are at the same angle as the
male ramps (37a,37b) for respectively guiding the dovetail
armg (16a,16b) toward the opening 46 (which is shown

between the dash 1line of Fig. 11) as the female ramps

(50a,50b) slide along the male ramps (37a,37b).

In use, the male connector 12 is mounted to a
mounting member. A shaft (not shown) may be placed within
the receiver conduit 22 of the male body 13. To connect
the shaft to the mounting member using the connector 10,
the female connector 14 1is positioned so that the female
body 15 front surface 43 1is oppositely opposed to the
front surface 42 of the male body 13. The female body 15
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(16a, 16b) toward the femal e opening 46 (shown between
dashed lines 46a and 46b in Fig. 11) . The guide

W aosaessss (48a, 48b) include femal e ranps (50aPCBE8GI004/000126
di sposed between the gui de surfaces (48a, 48b) and

isf e UEERSERS (822 mBZB) b fl@'mé@ LaRRS £50ahe50bYront

are at an angle of about 45. The femal e ranps (50a,
suBDhye and atf tiee shaBainghedys Yhecaatackanpd th3fdie front

re tivel u th oV I 1
Suﬁ%ﬁ%et%ﬁbr tﬁé opg%%ngmﬁgy qjg% g%gf S%%?%S%nQﬂ% the
dodashili nernef FKiga, 11)ewss falae f@.mfﬂﬂ@irmypst](léOaran@@b) (50a,

slide along the nmale ranps (37a, 37h In_use
50kh| énEenkeet @pemmss SoudFed o %ew%ﬁqtf?%y nje%bé? “Eyrther

mo90af ttotm%i S houp ) nABY b;g%cgvyaggd Wit i potBeast eceiM® (16a,

condui e mal e 13. To connect the shaft
16bd tikaroaphitagtmenben Ureh'engStLﬁe conhnett 46310, 4¢lhe of the

fermal e con 0 tioped so th he f :
OPEBEHI1S G T o §§é§5+?%%je 3&‘3 |SE Sop %Ig?fel ¥ opp%sgd %ﬁlﬁlet 28
isf E@BRLaS WS @@ t42 tofid il hohydd 3alorddethenabe badyace
15i s noved toward the nal e body 13 so that as the

off ridre  ShPfhcelEE ofi St HerPekRee BEERITS EBRt MRS wreReiver
congﬁ Erggt surface 42 of the nmale body 13, the rear
dUrtacé“of the dovetail arns (16a, 16b) are gui ded by
the ranps (50a, 50b) into the opening 46. A s the

fenale body 15 |s furt her ved t d
ThRe td’é\/eftl ‘H%éatﬁ%agg 8%) %efdegbaﬁteaclfo%tgg ﬁlakes
coﬁ'cQ%tV‘@Jl't% 468 H’e@.tl Abed MEnPPE 204, 46b) Addpbhoadbllycation
e femal e receiver conduit 28 is sized so that it is

Ofatﬂtefﬂldllsantdefﬁair@ﬁg (v chopi s uERaBe At ieEkaf 15 t ARPL1ed
by %ap V,I dﬁge V‘f}lgé ”fEQSe'T%%ll%@e'ﬁﬁ/ertﬁé’”gﬁﬂngé (34a,34b)

is overcome and the ball bearings (20a,20b) are pressed
downwardly in the opposite direction to arrow 21. Upon
further movement of the female body 15 toward the male
body 13, the receiver holes (30a,30b) respectively receive
the ball bearings (20a, 20b) which are then forced back in
the direction of arrow 21 by springs (34a,34b). The ball
bearings (20a, 20b) within the receiver holes (30a,30b)
lock the female body 15 to the male body (as shown in Fig.
3 and Fig. 1). Accordingly, the shaft is clamped between
the male connector 12 and the female connector 14 as it

regides in receiver conduit 40.

When the shaft 56 is to be disconnected, a force is
applied to the female body 15 to move it away £rom the
male body 13, which causes the bias force applied by the
springs (34a,34b) to be overcome and the ball bearings
(20a,20b) to be pressed downwardly in the opposite

direction to arrow 21. The ball bearings (20a,20b) are
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The top front surface 43 of the femal e body 15 nakes
contact with the ball bearings (20a, 20b) . Upon
wappbilesstd on of sufficient force (which in thiBCT/SG2004/000126
enbodi nent is applied by hand), the bias force applied
réyovrdd Epohngededdar Ied S(HYLT SOUP, andl el .t}(aerrgﬁlel body 15
bearings (20a, 20b) are pressed downwardly in the
neBPDsPHE Gifr dAGKIAT ErgIIRMEIL: Wwhoh thet el enteiyert3 and

I t d_the male body 13, the ,
tl?(gecteiig\?gfrtgggl :% 3%5,}%0%\8’; e§ ﬁaect:?%?@ecfe%‘éf’% tﬁ“r?e opening
4®al |l bearings (20a, 20b) which are then forced back in

the direction of arrow 21 by springs (34a, 34b) . The
bal | bearings (20a, 20b) within the receiver hol es

(30andvdmadesksihe tapakeRody, 1o 49,4 hgz rr%:n%l Q:?'%y female
(as shown in Fig.” 3 and Fig. 1(3 . Accordi ngly, e
CEPRFILB &fanpad Hsetamanvacheamadl disengegedr ih2 aeditt hithree

%mi connector 14 as it resides in receiver conduit
s4 i en the shaft 56 is to be di sconnect _ed, a force
is applied to the female body 15 to nove it away from

t he | e body 13, which causes the bias force applied
by tﬁe sﬁqq%sc’:(%‘%a,lom‘ﬂ?yt Pde Wds cdmemandethé bai¢h as

heRigsS 0289 s38R) 4.0 RELR e ly & the
aopposlﬁltgea%i rQZCtGiaon to arﬁl)vvhgfslr.ﬁ %hlg%y;}ﬁr%eardrﬂ%%smale and
fqole  2obnestersnoVErl, I4)onmmagc ebe erf dinlies ted0aby 3Mectric

The f I dy .15 out. of | ocking engagenent
dlvﬁhalﬂgg ﬁrrlﬁlfb“gué%&? ggél@i?d HECdovet B P9 a RO LS, UibRy an
elarerienoveit ddimddie apaming 46. MAdvandaggausly. dhQceric

mal e.connector 12 and the femal e connector 14°can be '
dISRFEe antiraliBagaged | ERbouwithr eecwleioms process  is

disclosed in Us Patent No. 5,756,956, which is

incorporated herein in its entirety.

One or more connectors 10 can be used in a novel
attachment system for an aerial vehicle of the type
comprising a fuselage defining a longitudinal axis. The

aerial vehicle also comprising a rotor guard assembly

- surrounding at least a portion of the fuselage in a plane

perpendicular to the longitudinal axis. A shaft is also
provided to connect the rotor guard assembly and the

fuselage.

An embodiment of a novel attachment system is
disclosed with reference to Fig. 13, which discloses an
unmanned aerial vehicle 58. The aerial vehicle 58 is
similar to the aerial vehicle disclosed in US Patent No.
6,502,787 and a full description of the unmanned aerial
vehicle type and its modes of operation is disclosed in

this patent. For the purposes of illustration the aerial
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The connector 10 may be made from netal such as

al um num al l oy 6061 or alum num alloy 7074. The nal e
wapeasfiessed e connectors (12,14) may be fabri catedr/bg2004/000126

el ectric discharge machining (EDM wre cutting

vehockss 58si g 8Rofhedlt | 814 sahar@mcd 'r%MaArfuselage 62
exenplary el ectric_discharge nmachi ne and

defitp 12 ﬁfo]c%'ﬁlq%djd?as]cl ozed IMFIISFRattert Np. dashed lines
a d7§@’e~%§q’fl‘@'&' Cﬁy' Saff’b%?r Ba! at'leﬂje h%re%I:LQll n ?I}g:le%]_? n52§ also

enti rety One or"nore connéétors 10 can be
corguel ses t achmehbrsysiand f assambagr i ab wehic! euetotifgs the

f I defjning a |ongitudi na
B e B, T " ARl RHREGHIGS | Fy Lhen, bpgiiardinal

anaféeﬂ"@b!‘egéh[:@&in%ngééhé@aitln@spoa(ﬁd oﬂdgfxtgffed by |arrow
fusel age in a plane perpendicular to t ongi tudinal

®@xis. A shaft is also provided to connect the rotor
guard assenbly and the fuselage . An enbodi ment of a
novel attachnment systemis disclosed with reference to

Fi g. Uﬂ.BJ,ke/\hthh diegth0semdR 1N MBI sel | 8h Yehitd®nt No.
The aer vehicle 58 is simlar to the aerial
6\/%% el % i E Fo?@ﬁlﬁﬁ Yshpstent> ot s 6d5©Qe¥€¥taﬁ@ &hat the

fhsdlaglesesi phi o eof; fhe uRTRnngch !(13 Mell]_ l erott)(jpfe guard
and its nodes of operation I's disc ose
aiﬁﬂ@hﬁY’ Bar- t%@8pd1®@§egeof62lhuﬁtcenneuté@etxo the rotor

§%?§é§% ﬁ%é??ﬁ:ﬁ Shqﬁgﬁ§$t§égﬁg agﬁﬁ :é%hegéﬁ ted The

tm;eajammfﬂs ne% sandsiojest) f i adebycannewt64. d6e @gsi dlotor
vehjcle 58 al so conprises a rotor guard assenbly 60
9%%& ABFEBRY s SOnPY uEePRREE B2 | fORNBREABS (10a,10b,10c),

edtal PERAAGUIA LP-thed ongid udifalctors as described with

reference to Figs. 1-13 above. The connectors

(10a,10b,10c) are equally spaced at 120° around the
circumference of the rotor guard assembly 60. The ends of
the shafts (68a,68b,68c) are disposed within the receiver
conduit 40 and clamped between the male connector 12 and
female connector 14.

As each male connector 12 and female connector 14 can
be engaged and disengaged in about three seconds, it will
be appreciated that the rotor guard assembly 60 can be
disassembled from the fuselage 58 by disengaging the three
connectors (10a,10b,10c) in about 5 seconds. Likewise, the
rotor guard assembly 60 can be assembled to the fuselage
58 by engaging the three connectors (10a,10b,10c¢) in about
5 seconds. The attachment system shown in Fig. 14
therefore allows the unmanned aerial wvehicle 58 to be
assembled and disassembled in a relatively short period of

time and with minimal effort. This is a particular
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axi s represented by dashed |ines and identified by

arrow 66. Unlike the aerial vehicle disclosed in US
w@ai08no8shNp. 6, 502, 787, the aerial vehicle 58 iBCT/SG2004/000126

different in that the fuselage 62 is not integrally

aéagéggg%w e Lot Qf YA agéfrﬂgiy V%qlicﬂhe%%@g;i@g%o be

onnected to the rotor gua assenbly
ttdmesostad t s FOE8axxB@id e 68the. Uthetieceeashadl s vied8ale 58

68b, 68 to_th t mblv 60
ngY Peonihee EuEBnhEaE oLl M 1r8h G o gfer Suard
a¥bi el -Ar & heasans: CeRReEHOr snas desebbbpatiéh such as a

reference to Figs. 1-13 above. The connectors (10a, |
badpadioc)inarieheqdasppsephded atouro Jhdsndiehé@ particular

' h 0, .
GAHBEIRER g "SRRt SR ST 605 THE e
by el Vedre onshtednrdl aindrslwenpeich heteavegridoze nal e

connector 12 and femal e connector 14 . A s each male
connector 12 and fermal e connector 14 can be engaged

and ﬂéf@?ﬁf&?dtbn ralout 4 hriegeseco8dsnovh W lhoRe detailed
appreci ated That thé rotor guard assenbly 60 can be

viesassenthed shedin t G&c f ddeltages 58 Leypeids epgeigeeiy tthe male
three connectors (10a,, 10b, 1 n% i.n ut on
CEFREWSE, heth Bt Bt dCRBaeRbPY 60 Lar be ESonarRator
108, t heifl usellrgendBe byoangagong 1heid hneantedneet aitse rotor
(10a, 10b, 10c) in about 5 seconds. The attachnent
g4GEEeRFIPBMY i$°Fi g. 14 therefore allows the unnanned
aerial vehicle 58 to be assenbl ed and di sassenbled in

a relatively short period of tinme and with m ni nal

ef f oAtlvafibagedssty pahei cwnaeatvast agdatidr tife) provide a
sgggggnggnggék%gnv%gkp%%m?%ﬂé%géj{%%a,GOb,GOc) and because
the shafts (60a,60b,60c) extends through the male and
female bodiegs of the connectors (10a,10b,10¢), vibration
occurring in the longitudinal direction of the shaft
(60a,60b,60c) axes is at least partially dampened. Some
lateral vibration of the shaft (60a,60b,60c) axes may be
imparted however advantageously, at least part of the
vibration may be dampened by the springs (34a,34b), which
may at least partly absorb the vibration. Additional
vibration may also be limited by a dampener material

provided adjacent to the surface 24 as described above.

) The conduit 40 of the connectors (10a,10b,10c)
reduces linear and rotational movement in the axial
direction of the respective shafts (68a,68b,68c).
Furthermore, because the connectors (10a,10b,10c) are
gspaced evenly around the rotor guard assembly 60, they
also limit any linear and rotational movement imparted by

the axes of shafts (68a,68b,68c).
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transported. For exanple, the unmanned aerial vehicle
58 may be sized such that the fuselage 62 and the
wo eaosnoggar d assenbly 60 can be fitted i nto a PCT/SG2004/000126
receptacl e such as a backpack in the disassenbl ed
form This is a particular advantage when the unmanned
aerial vehicle is being used by mlitary personne
iﬂvo]ttyeduihl opelsdi obs. Repeeciagetio Ehgt ldolelser ears be
sovvnam)re detail ed view of the haft 8c_that is
PRYGHFEH t F@SnafenesRhetfor ;ILQaaﬁgbfjeﬁg\% to allow

e GAELOr (ﬂ.lﬁ*ESOftct hexeenRectQm 18Be WRidel die l’fﬁk@ugh to

connector 12 is nounted to the rotor guard assenbly
t160. rtmvargusgsbusliaret.-he connectors (10a, 10b, 10c)

provi de a secure connection for the shafts (60a, 60b,

60c) and because the shafts (60a, 60b, 60c) extends

t hr ough itsheinpbetantd fesmieteodihatoftiidie conneetber S10 as
(10a, 10b,  10c) vi bration OCCUI‘I‘IH% in the
de gpighleerdi WhFh aﬁ':#%%%m%% bP FRESshart (es"é’&veedl&uleﬂod%e used

£8X 8nhéc€t p‘a@% RY tdialdy Aammensd: prsaiBs! 8t8ed! than the
ratl on of the shaft (60a, 60Db, Oc) axes nmay be

umméédahnmweweadvéﬁt &Pemaisdwn dn Fégst SBar tFaf e¥rmple,

vi bration be da ned by the 1.ngs ay 34h),

Olhi Bh MR Cat Bifeea%?n n%;? TY° a%gorct? |%{e k\)f?blrlé%é 5° nect a
whAdsl tdlonad Wdr atHeon rgk1albeo be | bni tedabyalbldanpengr air
materi al provided adjacent to the surface 24 as

velebeke bl HbOVESITHROTGHAYL 4D B i@ tdoRfect or s
(10a, 10b, 10c) reduces |inear and rotational novenent
in the axial direction of the respective shafts (68a,
68b, TA8cytheFur¢tisvdionentdbecatke thaleonpedyors3 (lday not
10b, .10

include C12he goncave shaped lower surface 24 but may be

flat. Additionally, in other embodiments, the guides 48

may not be provided. Furthermore, in other embodiments,

the female body 15 may be mounted to a mounting member

while the male body 13 is moved toward the female body 15

for connection.

Additionally, in other embodiments the receiver
conduit 40 may not be provided between the male and female
connectors (12,14) but may extend through the bodies of
only the male connector (12) or the female connector (14).
Still, in a further embodiment, the cylinders (18a,118b)
and associated Dball Dbearings (20a,20b) and springs
(34a,34b) may be provided on the female body 15 while the

receiver holes (30a,30b) may be provided on the male body.

Accordingly, it will be apparent that various other
modifications and adaptations of the invention will be

apparent to the person skilled in the art after reading
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spaced evenly around the rotor guard assenbly 60, they

also limt any linear and rotational novenent inparted
whyooshessakes of shafts (68a, 68b, 68c) .|t w | PCEHEEDOWR00126

appreci ated that holes can be provided through the

co tor. 0, I r s £

R e e i e
arfd aseopét dfs thpor:ﬂmzmntu@nnoaﬂdthai ibe icomneedor th9t all
- as described with reference to, Fi 1-13 oV uld
S BT LRIt D TG S oL i T B¢ Seope

ofORS 4 dde unnmned aerial vehicle 58 shown in
Fig. 5 For exanple, one or nore the connectors 10

coul d be used to connect a wing shaft to the fusel age
of a detachable wing air vehicle or in other

non-avi ati-on applications. In other enbodi nents, the
mal e body 13 may not include the concave shaped | ower
surface 24 but may be flat. Additionally, in other
enbodi nents, the guides 48 nay not be provided.
Furthernore, in other enbodi nents, the fenal e body 15
may be nounted to a nounting nenber while the nmale
body 13 is noved toward the femal e body 15 for
connection. Additionally, in other enbodi nents the
recei ver conduit 40 may not be provi ded between the
mal e and fenal e connectors (12, 14) but may extend

t hrough the bodies of only the mal e connector (12) or
the femal e connector (14) . Still, in a further

enbodi nent, the cylinders (18a, 118b) and associ at ed
bal | bearings (20a, 20b) and springs (34a, 34b) nmay be
provided on the fermal e body 15 while the
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receiver holes (30a, 30b) may be provided on the male
body. Accordingly, it wll be apparent that various

w@edenossodi fi cati ons and adaptati ons of the i NRENSGENG000126

will be apparent to the person skilled in the art
after readi ngthe foregocngifisscl osure w t hout
departing fromthe spirit and scope of the invention
1. ZhdCPRRESt PRt EFedcRPRECEING sacshaddi f Feafi omemlagid, the

conﬁgégggtggﬂﬁrgggﬁgwﬁthin the scope of the appended
claims.Clains 1 7 A connector for connecting a shaft

t oaa meEhdercoriter tconnecbotdednpwishngs @&at® eengagement
conpector. provided with a mal e engagenent, el enent and

eleRepk pPEY: o fne i oIS HT F f enalRE BHtRGendnt female

eng@genens f ebean@adi thit herlf ngagetent, ek eMmeAbagement
therein, the male or fenmal'e connector being _
elepgRhecthpreino t hBenemBee i ATusEemaleecepurecheovi bedng

confBcBhpl 285 PRE IR%IP}SQF Rl g;or female connectors for

receiving the shaft i'n uSe; ahd a spring-biased | ock

meeharicemverovhctedi dsd t be Bl adsmmfe@ﬁ@lr o@r dre thgral er
“ connector for |locking the male and femal e connectors
femp Gt AR AheR® t i6* P Es BrigH et Sttt iRjaged t he

f ega's%_r&ﬁ%a%gﬁ%gﬁ ORSE NecBanidhn CERBOSHAE &h Clidl MRd1e

in claim wherein the receiver s a receiver
conppadert «xt ehei feEneirougbnndet eal £wonheckbngortitehemale

f w A t laimed in claim
ancl, VRS L OORTHL D ond et BB P S R 3R e
elemahe engages othanfiehdite f@ipdgemgainetddiingd . A

connector as clainmed in any one of the preceding
2. A connector as claimed in «c¢laim 1, wherein the
receiver is a receiver conduit extending through the male

connector or the female connector.

3. A connector as claimed in claim 2, wherein the
receiver conduit extends between the male connector and

the female connector.

4. A connector as claimed in any one of the preceding
claims, wherein the spring-biased lock mechanism
comprises a spring-biased ball bearing provided on one of
the male or female connectors and a receiving hole
provided on the other of the male or female connectors

for receiving at least part of the ball bearing therein.

5. A connector as claimed in claim 4, wherein the ball
bearing is provided within a c¢ylinder comprising a
retaining lip at one end for retaining the ball bearing

at least partly within the cylinder.
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cl ai ms, wherein the spring-biased | ock nmechani sm
conprises a spring-biased ball bearing provided on one

wo@booshesspml e or femal e connectors and a recei vPOSGZ0€000126

provided on the other of the male or fermal e connectors
for receiving at |east part of the ball bearing
therein. 5. A connector as clainmed in claim4 ,
6. wﬁerépﬁnﬁﬁéoﬁalﬁsbeéﬁﬁhgeﬁs prRovicdedmwi Bhi nwherplinndéhe
S ai_n 0 end, f retaini iy
Cylgﬁaggal¢6$E£&%€% &t %é%é%g gﬁﬁl§§mn (i 8Pﬁe8%§F| ertge
retaiAingnnetporfeas bliasimg IWh&l&%ﬂﬂB be&hﬁﬁglrtdWErd the
cyli,nder ,conprises a spring at an end opposite to the
rEtPgPéPﬂii@pllp for biasing the ball bearing toward the
retaining lip. 7 . A connector as clainmed in claim5
or claim6 , wherein the cylinder is provided on the
7. Aeleongmwiast ors orlabeed efnl @l@émnéctcur alafim 6| owhegein

eneP LRt Lichelow the Eull Mg |01 BELELLL 100 o

femtatne fcejmh@:mmna@aora 8lotA mnp@@waeas &l @ddEed, | Below
any one_of the preceding clains, wherein the fenale
thee FHRSAMT c 6P | RYM tgiiHe ther @b HIdRF t ke rkg e removed

froRNYALERBAL EBEHEBEoIrO&‘?rE’hé hferfn@f@l & nt

opening . 9 . A connector as alnmed in c a|n18 :
wherein the femal e connector conprises a fenale ranp

ui din tge mal e epngagenent el enent up
8- ¢ eCPEﬁﬁF Ogndﬁﬁeﬁg% geﬁfhganyldnni m%nn E?oprggeélng
clathai, Meghére h AitRD feMdlBs eidbrinRe:tRl ec6@PRESES’ a guide
conprises a male ranp to allow the fenale ranE
for guiding the male engagement element toward the female

engagement opening.

9. A connector as claimed in claim 8, wherein the female
connector comprises a female ramp guiding the male
engagement element upwardly towards the female engagement

opening.

10. A connector as claimed in claim 9, wherein the male
connector comprises a male ramp to allow the female ramp

of the female connector to slide thereon in use.

11. A connector as claimed in claim 10, wherein the male
ramp includes a stop for preventing further movement of
the male connector and the female connector towards each

other.

12. A connector as claimed in any one of the preceding

claims, wherein the male connector comprises a mounting
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of the fenale connector to slide thereon in use. 11. A
connector as clainmed in claim10, wherein the male

WO 2009/1088¢4 udes a stop for preventing further nPUES@IIN4/000126
of the nmle connector and the femal e connector towards

surt&ﬂ&@ ebher, CONReehel-c8 oﬁh%ggqnddh&% 088 Pce

precedlng c i ms, wherein connector
of thapresksr a nnuntlngsurface for mounting to a
correspondi ng nounting surface of the nenber . 13. A
connector as clainmed in claim112, wherein the male

13 . CANRERhRCRURLd NgLstidaceni 8160nCars fdlermiunting hale
a convex nounting surface of the nenber. 14. A
conpeRFeEt BOUAS 18l TIEIIE clai MorEase cFeF nnYntiAgr dith 2

con@egwgﬁt%%ﬁf%@é &8 O &between the mounting

surface o e connector and the nounting surface
of the nmenber for danpening vibrations inparted by the
shaft when connectgg#ther nnector, a

} . A
4. CIi OFIECaty B OF LI prdhelRA§Tel Lo mE™ whdFemn 13-

wheféfnﬁaae SNGRAITRNT R TBR CARPr 38 idepal beBlieen the
projecting arnms for |ocking engagenment with the fenale

mou@hgagerﬁemf agwendhgthee mad & operee ©F Ol s a8Mai el pgunging
sur}é\h gr el % pﬁf %b%%aﬁo% eﬁéinﬂgﬁﬁg’s x?qu:a{ﬂ}lo%s 1mparted

Sta ove shape connec
by ﬁhélﬁﬁdftnwﬂénOtoﬁﬁémﬁedithaMh&kEJn at | east part of
the receiver extends between the pair of projecting
arnms. 18. A connector as clainmed in any one of the

15. PrecedhRg-cbAal B Mhenld ah leRstomar brofridiepreceding
recei ver extends

claims, wherein the male engagement element comprises a

pair of projecting arms for locking engagement with the

female engagement opening.

16. A connector as claimed in 15, wherein the pair of

projecting arms are in a substantially dovetail shape.

17. A connector as claimed in 15 or claim 16, wherein at
least part of the receiver extends between the pair of

projecting arms.

18. A connector as claimed in any one of the preceding
claims, wherein at least part of the receiver extends

above the female engagement opening.

19. An connector assembly comprising:
a member;
a shaft;
a connector mountable to the member, the connector

comprising:
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above the femal e engagenent opening. 19. An connector
assenbly conprising: a nenber; a shaft ; a connector

worwstiedshe to the nmenber, the connector conpriBCTIBGZ004/000126

mal e connector provided with a nmal e engagenent

el ement a a henal e CONMEEEOF CUPRUFAL afidiml ea  male
engagenent opening for engagi ng the nmal e engagenent
el EREADCIRBEePheM@ F ecei ver provi ded on at | east one

of the mal ecgp,,femal soﬁﬁgesggorsggﬁgg;sggévi ng the rate

shaft in use; and a spring-Dbiase hani'sm

pr engdgdmentt lpenelng comeehgagangt hd engle engagement
for IockLn the, mal e and fenmal e connectors together
whEMSPRE ngpgrgﬁﬁégenent el enent engages the femal e

engagemgnt-c@ReReRd prod@de CRNNACT o SYSLEM EOT LB male
aerial vehicle of the type conprising a fusel age

dePEnifpgadel eognegtonal U sseceiving tharshatsemh| yse;
suprqunding at |east a portion of the fuselage in a
pl ane perpendi cular to the |ongitudinal axis; and a

shaft canmgatingg bibeeriot Dsclgunedhagssmblgrcaidddieon the
fuse age, t he connect or syst em conprising: a connect or

moURL bl CHEIHRE roF oF Puah e at3eBPPECERE doithedPBking
COPREI shalte @il eem@MBECtOinPEOYided Wdiha Mhen the

male engagement element engages the female

engagement opening.

20. A connector gystem for an aerial vehicle of the type
comprising a fuselage defining a longitudinal axis; a
rotor guard assembly surrounding at least a portion of
the fuselage in a plane perpendicular to the longitudinal
axis; and a shaft connecting the rotor guard assembly and
the fuselage; the connector system comprising:

a connector mountable to the rotor guard assembly,
the connector comprising:

a male connector provided with a male
engagement element;

av female connector comprising a female
engagement opening for engaging the male engagement
element therein;

a receiver extending through at least one of
the male or female connectors for receiving the
shaft in use; and
a spring-biased lock mechanism provided on the male

connector or the female connector for Ilocking the male
and female connectors together when the male engagement

element engages the female engagement opening.
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engagenent el enment; a fermal e connector conprising a
femal e engagenent opening for engagi ng the mal e

wepgagessent el ement therein,- a receiver extenPlCTi§G2004/000126

t hrough at | east one of the male or fenmal e connectors
for receiving the shaft in use; and a spring-biased
| ock mechani sm provi ded on the mal e connector or the
21.f datengeppect system |atkicAgimked nih ecandmf ekl ewherein
connect or et her when the nmale gagenent ment
e R S Pt &2 eniehion: Tsthg SSp o ShBncrror
guasiist=eBean 16l afsedcbAnebatl AglGhmher eharthre® the rotor
connectors are_equal ly spaced around the rotor guard
guaﬁgs@ﬁﬁﬁvbiﬁra%%n%%%tf?ﬁFf%ﬁ%e shafts to the rotor
guard assenbly and the fusel age. 22. A connector,
substantially as herein described with reference to
22.t e cocoepanyi nguithsawinhdgslly23as Aerennectescradssibivgih
fsubstan iagh as herein.deg&ribed with reference to
TeLFhe"SEcohp %i%aC%W%ﬁ&¥&ES. SATINGE connect or  syst em
for an aerial vehicle of the type conprising a
fusel age defining a longitudinal axis; a rotor guard
23. asfenbpyl@éia*ﬁ@ﬁndia\f@eéftb%{}’east sybpbAREBALLY tHRes  herein

e L B B Fr et P Ty
and ihe_fuselage; the connector system substantially
24.5 %%@Qe'é_t%%s Ly Ped, WD 8T eLenss Lo, ACSP Py LIg,
comprising a fuselage defining a longitudinal axis; a
rotor guard assembly surrounding at least a portion of
the fuselage in a plane perpendicular to the longitudinal
axig; and a shaft connecting the rotor guard assembly and
the fuselage; the connector system substantially as

herein described with reference to the accompanying

drawings.
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