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WO 2005/108804 PCT/SG2004/000126 A connector assembly Technical
woclahI/nmqresent invention generally relates to a 5 connector,

for connegirng a shaft to a member and to a connector that isPlﬁfgeﬁgQAr%{mGnﬁ

the connector assembly. Bagkgriuieh iggg&%iﬁ;irable that a connector

be provided to 10 connect a shaft to member. It is’often desirable that the

connector be a detachable connector to facilitate transport and storage.

Known detachable connectors:©eRiRiise twa.grgageable components,

one c,gmgponent for mounting on a shaft and the other for mounting on a

15 devite. InBhEFHWN fortY SREG e ctoB SREEBMBbNerktdR tRSUNtIRG 2

conttbe shaft eemprisdyarfextesaalydbraadedaspigetavhich MayRewer and
tgcrgwceéj Linto an J|:‘ntgg1<_&lly threaded. sorcc?lge,t on a second component for

mounting on the device: 20°US PatefitHo 265655 87 MBQ6E6% apssembly .
unmanned aerial vehicle that includes an upper fuselage segment and a
lower fuselage segment. The urgnanned aerjal vehicle also includes a
guard assembly to which is moun?‘gé; 270t hat rotates within the rotor

guardléssembhf betwedrethes2d fiselzge segmenisdbistedsedend fma to

he.pter guard, .assemply upport the aerial vehicle when stationary on
“the ground. The uppﬁ%nﬁ%ﬁéﬁusé%gé%e&%‘éﬁ% AeTnikfrafy Spat the
CRIFIGET 5 the feftor gBard dsberibhb Tkhe ratongeancoassembly iFeludes gate

PO UDPEhBIMIGARER.ANC S RUIEATY IIQNELUKAING Vanes (03t o
extend radially from a generally cylindrical rotor guard hu foa gene?ﬁ@
comprise two engageable components, one component  for
mounting on a shaft and the other for mounting on a
device. In one known form of connector, the component for
mounting on the shaft comprises an externally Uthreaded
spigot which may be screwed into an internally threaded

socket on a second component for mounting on the device.

US patent no. 6,502,787 discloses an unmanned aerial
vehicle that includes an upper 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 between 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 vrotor guard hub to a generally

cylindrical rotor guard wall. The upper and lower turning
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cylindrical rotor guard wall. The upper and lower turning 1 WO
WOFEBY 158804 PCT/SG2004/000126 vanes are integrally forneen /sitmea@o0126
rotor guard hub and the rotor guard wall. A disadvantage with the
Vaiffiarfictl abtiabgehidiby 5 Gisciosid WwiBE02 787 ixthatthguatat gharsl ang

c1IRSSEmRIY- isnpermapently fixed to the upper and lower fuselage. The
unmanned aerial vehicle can not be easily disassembled and is therefore

somewhat bulky to. transport. Although the unmanned aerial vehicle is

highly usg dnniliagto ogergiions bere figyehide canpeitedyyly o,
a camera on it's lower fuselage for aerial surveillance, its bulk size ,

RGeS rEumibefsdtie tJ Fandortimaterd kea Heteto provitk aseanbiwr s
pessenhly 1gr 15idelachably eppnecing a shalldo adpepbes Whith e . The

overcomes or at least ameliorates one or more of the disadvantages

UIHEBEd ABOVEITHEEB IS hsheR@to BRbVIME a 2oRhetioftRasaAMEl e and

isitilisedrdagoeennesiaagsambiyiok getachally-gaapesting axshafbigd  the
member. Summaré of invention According to a first aspect of the

URIGERYSh, tRETe125 is Sitvidea cofinebbPohtonhEefitta shift tihlitary
opeeathboritie vherectaricompsiSingl & alg colRnestorkaviged-with a camera
Onmai% ,eggﬁ%%rgierntfgle egt and.a female cqnnector cqmﬁ?rising a female
engagement opening for aAgaghty theFharkenFigiftntadefomehts bulk
sikeraiakhe malecomfbriadenennectorbaingoeennectable to the member
in use,
There is a need to provide a connector assembly for
detachably 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 comnmecting a shaft to a

member, the connector comprising:

a male connector provided with a male engagement
element and a female connector compriging a female
engagement opening for engaging the wmale engagement
element therein, the male or fewmale connector being
connectable to the mewber in use,

a receiver provided on at least one of the male or

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

wazepssgsker shaft in use; and 2 WO 20051108804 PCT/SGZO%[B,Q%}%@ 1000126
a spring-biased lock mechanism provided on the male connector or the

femaley cansesiey-tox lasking 1*&@3'&@&%&@%'9;9989?8@&3 t8%e”t‘;‘?{te male

when the male engagement_ element engages the female engagemen

“SPEHITG. B ABCortilG thsdconaeipeetorhémvelmiokiterdlie male and
fenonitied acannectyassernblysomprising, a merpper. gshaft; 1&'?%?egement

eQLo(QHrllector mountable o the member, the connector comprising: a m
conneator PravRed Wit a Hifle kn geheRssReaIE R d Rsale connector
comprising a female 15 engagement opening for engaging the male

engagement ;element therein; a receiver provided on at least one of the
male of female connactdrs T RRBiviRPHREshak iflise; La@noton, there

ispripgehiaded lacicmechanism provigaeion thenppalgicannector or the
femaI%hcr%g ctor for locking the male and female connectors together
when the male” " €ngagement element engages the female engagement
openig.&dBAtcording to a third aspect of the invention, there

& comnector mountable to the member, the connector
comprising:

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

a2 spring-biased lock wmechanism 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 loﬁgitudinal
axis; a rotor guard assembly gurrounding 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:



is provided a connector system for an aerial vehicle of the type
comprising a fuselage defining a longitudinal axis; a rotor guard assembly
surrounding at least a 30 portion of the fuselage in a plane perpendicular

to the longitudinal axis; and a shaft connecting the rotor guard, assemb
g ?b 2Nt GNNee % i% Ly,

and ?heci%se %.aé:,qtﬁe Iggrlllr?ec or'system cor%pri%?ng?g a %ﬁgctgrSSe

t hemousatabledte dhe rotarguard assembly, the connector comprising: a male
connector provided with a male engagement element; a female connector

conpri g fehidié 8Rgagenterit @ g for'dhgagingthe mgkeyagement
=18ngagement element therein; a receiver extending through at least one of

the male or female connectors for receiving the shaft in use; and a

sprivg-Biaged.lockemetkarisn provided opithey malefcenagdctorardhgement

opiSmale comgetor forlacking the male apd female connectors together, .,
PWhen the male engaael%en element engages the fermare engagemen{ﬂ

thepening. According to a fourth aspect, there is provided a connector,
substantially as herein described with reference to the accompanying

dravings Accbrding’ts F it dspeet e RiproGiaed atbnhdctore male
orassembly, substantally asherein descrined with-referepce fo,these ;. ang

accompanying drawings. According to a sixth aspect, there is provided a
conriectéip systeniofor andhediaic/ehisiecoithe typer somprisidg affusdiegemale

CO%%@E@%%'%“l%ﬁ@“%g%gig connector for locking the male and
temale connectors together when the male engagement

element engages the female engagement opening.

According to a fourth aspect, there is provided a
connector, substantially as  herein described  with

reference to the accompanying drawings.

According to a £fifth aspect, there 1s provided a
connector assembly, substantially as herein

described with reference to the accompanying drawings.

According to a sixth aspect, there is provided a
connector system 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 substantially as
herein described with reference tc the accompanying

drawings.



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

substantially as hergin deiacribed Wi§1 reference to the accompanying
1 o e:r%o&:.me t

. . S oS LS .
drawings. 4 Disclosura 0T embodiments The Tecever may be a receiver

conduit exteading through thermaalesconpeetokerrthe-temanle conneetording
The receiver conduit may extend between the male connector and the

Ehfematd cdritfeofoR [AdvaRTRBLSY, tAE recefer nMEt FRYHRRESE - The
rehtigly dampen wibration enitted by the SHAILIN USEANANAIEOUIN - o

the spring biased lock mechanism may at least partially dampen vibration
arehittécebytheshaft rosednone embodinienisthesspying-blagedrockiver

mechanism may. c rise a spring-biased ball bearing ,provided on on
PR TalE bt Aol B el ir S L reting holewpobidb onilg - Lo
pyotherofdhe mhaleier female connectors for receiving at least part of the

ball bearing therein. The ball bearing may be provided within a _cylinder

compIisiig & 7B ip atbife ERY 161 OretdifiRG the Bl bBR M ateEstnaY

atPariywithin the. cyline rd‘é?l%%}‘!in@%@%f@ﬂ‘%jﬁ%E‘i?é’éinﬁy?‘t apendyarr
4a WO 20051108804 PCT/SG20041000126 opposite to the retaining lip

irfor Biasing tA& balbbearing kowardehe retainling lips Fhe eylinder awag belock

eor%vided on the male connector or the female c%nnector and ilot meg/ .
mechanishm mndy CoRprise a spring-<plased ba bedring

provided on one of the male or female connectors and a
receiving hole provided on the cther 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 retalning lip at one end for
retaining the ball bearing at least partly within the

cylinder. The cylinder may comprise a spring at an end

Lz
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be provided directly below the cylinder for permitting s removal of the

wyl e kg1 the male connector or the female connector. Th?é?@é&%{)m(}ouﬁ
connector may comprise a guide for guiding the male engagement

oplsnt dowaydihie fermale; aRgagementsLQ opening, Jhe QUide. Ay e oy ing

comprise a primary ramp at a first angle for moving thé male engagement

CelgfTsht bPRarkhF 1dWaTes thédemalFeGabbntat openingea Beesided on

tINPETRY alsabedueyided hawing @seaendangle thalis less thansihe. may
first angle,and may, be disposed between the primary 15ramp and the
hf%m&ljéoé’r?g%% gyﬁtrc?ﬁgr?iﬁg. PRé Al BN &BR RS TorfpliseReTmitting

reaunting ssEfacshdor RQURiinGo axafrespendingmounting suFfgse fr  the
the member. The male connector mounting surface may be concave 20 :
ff%‘? (Saun?ﬁléqgcélggﬁvex mounting surface of the member. A dampening
material may be provided between the mounting surface of the male
conneﬁl%r anmthf m%unting %urface of the member for dampening .
vibrations impanad by the shaft wHEN cSHEdad theéte B 28T hE hag+ding
thrgagementelgapaharsy cohenses atpaiaafd projectifranas foelogkiignent
engagement.with the female engagement opening. The pair of projecting,
OEFn%‘?%n%‘y bek}ﬁ g‘é&'é&aﬁtﬂ’llyﬁ%ﬂ%ﬁf&ap_e.pf(}qﬁ? Ohe &RiBddiertt, irst
alegseparf of thenretiaiger bhtendsietweenghggeainsf prejestiagtarmspwardly

' Euthermors, in another embadiment, at @g&h&%&é of the [ecelvel MY may

extends above the female engagement opening.
also be provided having a second angle that is less than

the first angle and may be disposed between the primary

ramp and the female engagement opening.

The male connector may comprise a mounting surface
for wounting to a corresponding mounting surface of the
member. The male connector wmounting 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 wounting 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. Furtherwore,
in another embodiment, at least part of the receiver may

extends above the female engagement opening.

5
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WO 2005/108804 PCT/SG2004/000126 Brief Description Of Drawings
Wi &@eegsipanying drawings which are incorporated into andpgamstitdta/oce12¢
apart of the description of a disclosed 5 embodiment of a connector and
an attachment system that utilises the disclosed connector, illustrates a
disclosed embodigentan rves to.explajn the principles of the _
disclosed embodimer?t. % igt%ggf:tﬁ &rs o%%], #&véj‘e"\%é‘, Fhat the (_Jlr_a_wmgs
are dESRnBGISH PR PBEag of ttrillingatiorhdudy, anckndirasapiefiation ofnto
1Re ligitssof the- inventon, Fig,d shpws g perspective view of a connector
acom rising male and female %onngcﬁ\é/rs%n aﬁé%l?m:éﬁ%;l 150I§g.a2 sﬁ%ﬁv% osed
e‘ﬂ%’é)é ordf FRy. ERiwkichane avale mnne@tbaahuid.}he femadtem that
ueonneeor aecdegachers i 3ShoWSA Gloss %?SM&%%%SL%%P%”&%

20 mechanism of the connector of Fig. 1 in a plane perpendicular 5the
Ul BRI BRdasAEdNRE A-Roof Figlei wig thehawslawpiliesy obthe the

dealesesaeckab b kignb shows aside vipwiof thﬁﬁﬁ@'fs@é?%?torﬁﬁféver,
with t |

SA shows a front perspective view of the male connector e so
CRARK linELShowHifHERASble 3b%canfies WRrdmaldesnnettorandate  of

i lightet diaes oshowing the derturgsnobwisiple skig: Hishqws afrontyiew 9l vo
o %h%mealg ggggggtgrrl; 6 WO 2005/108804 PCT/SG2004/000126

Fig., 1 shows a perspective view of a connector

comprising male and female connectors in attachment;

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 o©of the connector of Fig, 1 in a plane

‘perpendicular to the arrow shown by dashed line 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 wisible
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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Fig. 7 shows a top view of the female connector; Fig. 8 shows a side view
wbthedgamase connector; 5 Fig. 9 shows a rear view of the fem lgr
connector; Fig. 10 shows a front view of the female connector, /SGfg%momzs

shows a4 ear parspestive y@gv ofithe female 10, connector M{E@@O olid

dark lines showing the visible features of the fem ale connector and the
lighter lines showing the features not visible; Fig. 11 shows a bottom view

of thedemale CORRRGIOE 19 &ig-A2shows aHearRErSPECyE yiewafthe

female connector; and Fig. 13 shows an attachment assembly for an
aerial 20 vehicle that incorporates three of the connectors of Fig. 1. Fig.

14 shews ore efiibedhreershaftswafdhe serighyehigle of Figh 13- Slaganed

between the male and female 25 connector of Fig.1 while the male
connector is mounted to the rotor guard assembly. 7 WO 20051108804

PCT/$62002/008H26sDetaites:ResariptiopfOtRisclasad embadinent khe

disclosed embodiment discloses a novel connector for connecting a shatft
to a mounting member. The novel connector comprising a male

connegtiar-providledindtiaca &méaangm;ﬁ@emﬂe@e&tl@d dfemHe female
cgmeg{g&comlﬁln?;h%femailang(?gﬁeg gt,openln ore aging the

male engagement elément therein $68ed efitiGhgisible
Irriarserestdr iseenntetble to dumneeinting mﬁmbejhm useghiber 1lines

stneRionefdhe disqlosed gmbogimephalso

Fig. 11 shows a bottom view of the female connector;

Fig. 12 shows a rear perspective view of the Ffemale

connector; and

Fig. 13 shows an attachment asgsembly 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.l while the male connector is mounted to

the rotor guard assembly.
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10 comprises a receiver extending through the male and female
VEBRARYEI8PEbr receiving the shaft in use. In the disclosed emhetiveeBioa/ooa126
the connector includes a spring- biased lock mechanism provided on the

male corPRbfskridl Besfuriaieiconnetidrferiboking thelmdemsnd:-female

15 conpectorsdagsthes when ¢ engagernant member e 9?.?3&2&:@

female engagement opening. The drsclose onnector s c%%a%e
feBhneelitystdmsit 16 a MBRtind-memberdnnsé nadvartagenusiyrte 20vel
cdislosed connedippdamprys briennal e amitied. by Jig shaft

in_use. Referring to Fig. 1 there is shown a perspective view™ of a hovel
TEdheRRFAIPINER Eorfigesiaik el connbBetsr 125 simwiegeneralphprising

sarandz end ademaleqaneectes genegally b&%@gyﬁ% Thepale 1o
ctor

connector 12 has a male body 13 and the female conrie has a

CRIRAETTYY 151 TR tondaBRi0 alsdRorbiphsed betemetin enbdstiment ,

thk areqeivescpndeit showns genaialebyiiow 49, which 30.extends romper
,throu%h the rgale connector body 13 and the female connector body 15

Hor fRE8iving Ash&TTTPESE 88 withe thescribtipfefbepi@iipont  also

20057188804 PECIEEEROR4 L0AMRE FsomIti ANt K. 3a1£a0h8 female
seen tr@éége mgle body 15 has a top surface 32 from which projects a

“Rale engagement elemBRT N tHeFornt BF dovt&if brojetfion Hi€mbefnt  the

ddomprisied devetaitimesiGa, 16k). Acmeletacsiver eonduii?? 2 spring-

b%ltggginggg ween the d{)é/%tail arms C%&a,le) forms the lower half of the
receiver conduit (20). The mald body T hadh re8PsUlRte shoRRgsEer and

theowiemale connector for locking the male and female
connectors  together when the male engagement member

engages the female engagement opening.

The disclosed connector is capable of connecting a
shaft to a mounting member in use. Advantageously the

digclogsed 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 condult 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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and includes a spring biased lock mechanism in the form of 10 cylinders
WiBadshpsshich extend from a top surface of the male body 13 oW, a0,
through to a platform 17 (refer to Fig. 3). The cylinders (18a,18b) are 4000126

each prayideshwith orespectiyg springs @34a34b) for biasing cy _
ball bearings (\ZélOa,ZOb) towardéthe%?am%l:e lf)%i?/ %n the 15%?%%%\?8 male
b, &i6w 21 bPRig 23 TiRceyliRders T@Ba 18b) fitludeaisstrdips male

efiPagkaliribat anealhe OBROSIIEand fothe Sp#Ng apgaich argsized . 5 o
allqw the ball bearings (20a, 20b) to project partly from the upper lip$
MERCFO L B SIS0 S be BTG b TR Brofoding 80 homPhBeymdwseiver

ciBanish) ag thexapsingiB4a, Iwbiases e hadkeasings @0a200) Y 16b)
fthe dir%btignlof arro ézléln this embodiment, cylinder (18a,Isb), ball 25
LW ﬁ-} and’ %’&‘anq S\ e TrmRLVSEHI aRdable Hédger
arrangements available as VLIER' plungers from Barry Controls, a
Hutchy son G&Oéjpr%mp%%y fBrir%hton, Massachusetts, United States of
America. In the disclosed 2mBadinterdtCtie SIURGEFRasSR DIEL RIK" atERH 41
arediniipodyi8e availahte-from Bu £oad of Yilmingtaina PRtaware, Yakedorm of

S Seb04 Pt/ Ho0 05 AR rertafl pBcy 0% nA¥'R Gy of the
U@kﬁac@%m@ge&@aﬂyw 480As will be Beseribed fyithee betbawFig.
e i bl g o SRR i
eGP EnEVRig. 8P rings  (34a,34b) for biasing respective ball
bearings (20a,20b) toward the female body 15 in the
direction shown by arrow 21 of Fig. 3. The cylinders
(18a,18b) include upper lips (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 thig embodiment, cylinder {18a,18b), ball
(20a,20b} and spring (34a,34b) are commercially a{vai}.able
plunger arrangements available as VLIER™ plungers from
Barry Controls, a Hutchinson Group Company of Brighton,
Massachusetts, United States of Rmerica. In the disclosed
embodiment, the plunger has a DELRIN™ acetal resin body
available from Du Pont of Wilmington, Delaware, United

States of America. The ball is made of stainless steel
ball.
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The receiving holes (30a, 30b) are sized to respectively receive the

VWX BeetEait bearings (20a, 20b) that are biased by the springg{3¢aaieo12s
and thereby lockingly engage the male body 13 to the female body 15 as
showRlv¢ 10f<iga3eReforrity ridv totkgs. 47, thermate copreetard 2 Willowm

ibed in fur tail, Referring in_particylar to_Fig. 4, there is
ggﬁgﬁ%&]gﬁ ma{% co%kneéé%gr 1 %5 wit Sout“irﬁ%i:yli oeers‘%f%ﬁ%g? nd fiRther
bedaquit 23tErowimgadrerebhdyylindersarer(#SaikBh) resiting. Big.dair of
shews-afront,snd 42 pppositesrear end 41. It can be seen_that the male
i receiver céoonduit eften%i)s@frémestﬁ??ror%tqlean% Ei%oe ﬁ?e r%%l?: grlfgﬁztl.%lg] an PPer
Pakh befsdehefrdifitages bodvatlhe mmlestonmector 1Rig substantiallyig. 3.

TaKMekion aheuta onoitudipg), axisias shaun bydashed arondine. 29, .,

The male body 13 also includes guide member in the form of 4 male 4
T R4HpY £37487b) $FPREPR ctivE: athmpwitgfemdieampsBoa, 50bkaf  are
bihastemalepodyt; il e i rther hel i shows. a

side view o}f’) the lrfa?f%g%r%i)r ggﬁtﬁﬁ@éyliﬁé@rs%ﬁ% ) an%3 S}éﬁngly
CBEEHRgS BBaBOLT réiftVed FidS dHivstamadtindoshihd alsrahown  in
F34b. § can also be seen from Fig. 5 that there is a stop in the form of a

step 39b at the end of 30 the male ramp 37b that is provided to restrict

any forward moyement of the female body 15 toward the male body 13 as

the ballsfdBaitfb) areweasived-bythe receivinghales,43Qa, 300 ASteR- 15
w33g (n%t Sho)fl\im%sﬁ sociated with the_ other ramp 37{;1. 10 WO . .
5535168804 BT 04766015 rther detail Referring in
particular to Fig. 4, there is shown the male connector 12
without the cylinders (18a,18b) and with conduit 23
showing where 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 comnector 12 is substantially symmetrical
about a longitudinal 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 wmating
with female rawps (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,18L) 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 thé male body 13 as
the balls (18a,18b) are received by the receiving holes

(30a,30b). A step 3%a (not shown) is associated with the
other ramp 37a.

16
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As shown in Fig. 5, the disclosed embodiment has maintenance slots 26

Vo 2bies/imeasedoody 13, adjacent to and directly below the cylinggf§/s:a004/000126
(18a,18b). The maintenance 5 slot 26 allows the cylinder 18 to be ejected
from the male body 13 by using an implement to wedge the cylinder from
the ma Ie bog%la The maintenance slot 26 allows the VLIER'M plungers
to be replac Wit isfhuly 90 TO conktifct MeShiprathncbRi pgita has

mh@@?ﬁimdﬂv?lmgeuglﬁtherboﬁgiéBﬂeoIf@ omléepdgg r;]he}gtj'@éelﬁele»%s and
en.inFi t can.a seen from that a concave
dgyaépe‘e”dﬁﬁewo%%ng%sur é\ice 2%1 Elpré%aed b&%&ﬁtﬂ%ﬁbnt Jiifacdainfraance
sderica¥e-shhbedsméunstingySurfaber24 enatle Héhe §enReElOr 30 BRe male
nted teg cqr g;Gonvex shaped body surface when the
gcl)ir%nector 1 |38r%1%%%0n§‘1thér%)to BFatErab @a"ﬁé io JerfifgT from
thrateR@Y(@ot Podhowrd) -sudthas Dﬁ-ﬂﬂﬁéhamelaﬂmtﬂampln@maw@al the

vﬂﬁﬁ@bl%ﬁr&ﬁ%ﬁra{g Techpologies Ltd. O%St Cathayin itOntarlo

Canada, may be provided to damp en vibration ha?may anarted to
the connector 10 when connected to a shaft as will be explained further

belowrgs dheqvibiational,dampenipg,matey dé gth(th 5128, @ke 33 is

surface 24 and stuck thereon. In the preferre odlmenf the thicknes2

ABARRR iAot RS fRgYmafrifF_D whe Iendetthetthicknbbeof thiole

3vibeationsé dasapeningmaterigl should be 1.5mm or more in order for it
30 to adequately dampen vibrations. Fig. 5A shows a front perspective

view of the male connector 12 with the solid dark lines showing the visible
features ofdha maleseonpectasdedang i lightes NS thar a  concave-

shaped mounting surface 24 is provided below the front
surface 41. The concave-shaped mounting surface 24 enables
the connector 12 to be mounted to a corresponding c<onvex
shaped body surface when the connector 10 is wounted

thereto. Preferably a wvibrational dampening material (not

shown) such ag 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 eize of
the surface 24 and stuck thereon. In the preferred
embodiment, the thickness of the wvibrational 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 adequately dampen vibrations.

Fig. S5A shows a front perspective view of the male
connector 12 with the solid dark lines showing the visible

features of the male connector 12 and the lighter lines
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11 WO 2005/108804 PCT/SG2004/000126 showing the features not
WIS/ WBRN viewed from the front perspective view. A connestandtisnd0o0126

is shown extending through the lower body 13 of the male connector 12
sHomneantinhehe valeroonmectartto arbsdsiting stiface <biEige8A @ls6n  +he

S 24 includes respective , surface edge lips (24a,24b)
f%%?ﬁee?%lﬁgi?ﬁ%%gyﬁa&%%‘f'darar?pe(ﬁpﬁ)q%nrﬁg{:e?ﬁl iiﬁﬁo@ideﬁsin e, Shown
eFrsfafHimyin Panisusy iRy, botsere kodhowrsa ol frdrt vievi of thermaleor
1goppector 121t can be seen {r | the connector hole 36

extends from the front séur%%:%82£c tgoﬂ%%%r%%s?ﬁ?acg AP HARCS -
Fipdy~23 ¥ B nfdipied tdhandirtingunémber RruseAlindets viewsobiheive

SR B398 &9P) efithe male Lamps) (3TR.84RL 15,358 &l50,5ho W\Qil__l)nerational

Referring now to Figs. 7 to 12, the female connector 14 will now
dYEReRbEY T fifickdbtdiP RERSFiAgGh partkesr to Fig. 7 and Fig.8, the

female 20-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 stédt ERTOIE FeféPtoPRigE 7y ekegndd thr8ideh thé atthbmenticollahegn a

£:sorthatd fiexibie eornasioresushasa £epe aan be lppped thraugh 25 the
hole of th%attachment collar 38. The rope is mounted to the mounting

FidemBer(RBt shollh) PFERISRTHE rdifaf dshnekrndsyHisetddrdront

sdiiadee malewmonapetorba Refairng-© Fg. 8ndhiged. iteaN ke $8ehogy
45 of the female body 15 also includes a lower

hat 30 the rear surfac
1%(?%?381?%031 2&85%%? i:t SjdoeRPidtheHdargrer in use. A front
view of the steps (39a,39b) of the mnale ramps (37a,37b)

are also shown.

Referring mnow 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 wounted
to the wmounting mewber (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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of a female engagement opening in the form of female opening 46 that

wtesgsieRsough the female body 15 (refer to Fig. 9). From FigP(,gT/g&fHaztmoena
be seen that side walls 12 WO 2005/108804 PCT/SG2004/000126

(@6a 461))of thet fernale boplyrdd surrewas theifemaleQRRRIAY 46100 fopate
Lorre on%}jn shage to the dovetail arms (16a,16b) to allow a locking fit
2%@,46]0‘5‘ eteABYowAwdrbRy afgvetail arws

erebtween, The side WaliSP
reSpedtvely 5 termihbtevata pbinilshoyn byarrews(84awadh). A female iae
WEselver c%g%it 2_§5§ provid%d agove &he femaflﬁé?pening 46 and form the
upper half of the receiver iti) %cordlnaw,“fﬁé: e re@aider op&RRE PRI vely
tayninatemald recapreirdondbiv@s fimm thereesives46., 1GRBIEMNAY fepale

A iR-particylar.te Fig. 10.and Fig. 10A,_there is shown a guide member
in the form of guide lsurfaczsssnsh(%\%n b?ié?r‘(’)lwcs? ga, At {Fhich-de female

ORISR 6F thrndweidiont Suréacesal) ohfehfaletiodyHs farckfeguiding 4 .
ce f veta) (16a,16b) toward the female
Fopining 4t Chow Bolieen Goohen oG 465 Shichof fn P11 ornEenale

opening 46 (shown between lines %6

r§%ife Cefaced B, 43b) fmand & femutecraimes (303, Sob) disposed
between the guide surfaces (48a,48b) and front surfaces (52a,52b). 20
The female ramps (50a, 50b) are at an angle of about 45. The female

rampS R SR hr@ Fthé s aRis iiglelarthé andlégamps (37ai3H)dor 104,
ttaspectively guliding the,doyelpl.arms 4164, 16h),toward the gpﬁnir})qf%gui de

S%Véhfjch is shown between the dash line of Fig. 11) as the female ramps

S65B05) SR aldhg T ke redifs PR 3mich are provided on

the lower front surface (43b) of female body 15 for
guiding the front surface 42 of the dovetail arms
(16a,16b) toward the fenale opening 46 (shown between
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 regpectively guiding the dovetail
armg (1l6a,16b) toward the opening 46 (which is shown
between the dash line of Fig. 11) as the female ramps

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

In use, the male connector 12 is mouﬁted 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 is positioned so that the female
body 15 f£front surface 43 is oppositely opposed to the
front surface 42 of the male body 12. The female body 15

13
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In use, the male connector 12 is mounted to a mounting member. A shaft
WRAHRF#N may be placed within 30 the receiver conduit 22 ef:thiearmlecoo126
body 13. To connect the shaft to the mounting member using the
igoifecest 100wae fenidie conmketobbliis pb3iticsred sbahat die fehmlefront

fropt swf 434 Si ppased, o the .frong ace 42
A AR e e L S S S
suiEge 282 isthovedoWaskethbathie Bdy 1o tharas thsffene of the
asvdage #3 ahife fermalg body: % cantacts withdhe fﬁg‘t Shefaced2 of the,

male body 13, the rear surface of the dovetail arms (16a, 16b) are guided

589 )thé FimpS 150 L8288BFiInkS theshehiy 46:es thetfefiald Body 16usther

métther yppeaditowerds thaTeale,bedy 13, thedpyetalatms: (162,48b) (164,

make contact with the side walls 46a, 46b of the opening 46. Additionally,
1ok fe Al re SAVERCENAWESB itligedsssimarweid bble46alide’dbngohe the

ofemsudaced0 ofdae shathshats previded withinthe galeyeeeiveinguit 28
conduit 22. The top front surface 43 of the female body 15 makes contact

1R tHEDafi DebhRGs Poatf0RPUpohApphdain 1644 shhridiBorerriace
ofwhigiein #is embetimentiis applieg Byhand) dhebiasderceappliedde i ver

(t:’f}ledlslg%n s (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 20 body 13, the

R0 B oo e LU 003 ).
c(@um8Lb)wThb bblie ball bearings {20a,20b). Upon application
of sufficient force (which in this embodiment is applied
by hand), the bias force applied by the springs (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

resides 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 from 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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bearings (20a, 20b) within the receiver holes (30a,30b) lock the female

wapghnsdfegeothe male body (as shown in Fig. 25 3 and Fig. 1). Aeptding¥oeao126
the shaft is clamped between the male connector 12 and the female

wonoreetbr f4a@s itceesides:in raeqiver conglyit-AQ, Whep the gh%gI'SEG is %)%Y -
rPoe\r%iSCO” ecteg, force is 30 applied to the f_emale body 1 0 move'l
away from the ma%(é’ dy 9 SRR CESIes W Bias Hercaappliéd by the  and

pringe(84@34b) 40-ine ovarsemesand thedal-peatngs (309,2 fgo B8 ening
essed downwardly in the opposite direction to arrow 21. The ba
bearings (20a,20b) are 14 WO 2005/108804 PCT/SG2004/000126

removed from receiver holes (30a,30b). The female body 1'_:'; moves out of
lockin t with the male baody 13 and the dovetail arms
(168\,1%(%{);]%1%3g %gr%g{?ley fromthe o 3?\'1%9 FEBEEG P tdgeotBy, thhendlemale
LRSI 2Tghdahe fémalengaueiiond c@nd®889208did hbout three
Slisepgaged in about three seconds. 10 The connector 10 may be made

from metal such as aluminum alloy 6061 or alumi_num alloy 7074. The
male and female connectors (12,14) may be fabricated by electric

disch m i @gt(' EDM ir tti rocess using an electric
dischg:gg mggﬁﬁe. An exe%nﬁ;cl)Ia(-{:r]'n;c;t Ie?:?rf{l aﬁ%%cha‘? 8Mabikghnguch  as

EBM-RHE catihgprcsss iedisebsedimtuSPatent No.72, 756:856, ihieh ang
fismlITerpemied heraiy in t@fﬂ{i&‘?tyw%iﬁ oL Oggag%q%%%gg 1g§aré*fgctric
dL:{Ssec g‘r%govggchining (EDM) wire cutting process using an
electric discharge machine, An exemplary electric
discharge machine and EDM wire cutting process is
disclosged 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 vehic le of the type
comprising a fuselage def ining a longitudinal axis. The

aerial wvehicle also comprising a rotor guard asgembly

. 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 wvehicle 58. The aerial vehicle 58 ig
similar to the aerial vehicle disclosed in Usg 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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20 attachment system for an aerial vehicle of the type comprising a

Wiagetagesdefining a longitudinal axis. The aerial vehicle also Ml Aoo126
rotor guard assembly surrounding at least a portion of the fuselage in a

e Lgeridhdibelastote langitedigal axis. Ashsftis alsp 25 pf%\ggg%% o

LS e roter rd assempbly and the fuselage. An e_mbodimento .
novel g%gch%ne%?% stg%ﬁéngﬁsclgggfwiﬁeﬁéﬁ%é%é Figy13laiied lines

&disclok@anint Bbaghmavnexi-aerial eehiclers® Theapsial vebicle 58 isse also

imiar e geri icle disclosed in U atent No. 6,502,787 and a
%ﬁ%ﬁ%gﬁﬁiog of%g%@nmggﬁeﬁg aefiar Ve ﬂ;Ye type ahidats nfddesdmds  the

TRGAREE is Hhsclozed inb#g patpetrbendiepleposasof tiustraipRheidinal

rial 08804 /S 04/000126 vghicle 58 is shown in
a%%ﬁgﬁfgﬁ’%fﬁ%@? fu%%l)aégi %geégfﬁ%%ef lof é’iﬁjdﬁ%ﬁ”&??sﬁr%%ﬁjeséﬁte&rmw

Sﬁydashed lines and identified by arrow 64. The aerial vehicle 58 also '
comprises a rotor guard assembly 60 that surrounds the 5 fuselage 62 in

' i itudi i dashed lines
a plane perpendicular to the longitudinal axis represented by |
anpd idél?'ﬁ'iﬁ bFé?roﬁ/eGG?@Jnlm@ithélaeridbwmdeeﬁschs:edrm UStent No.

eRaEn] Moz, 10:6:602287 sthe-agrial yehiclg 58 s diff -%@g%éhaé%ﬁlat the
fuse ge 62 js not integrally molded with the rotor guard "assem ;
fjllﬁg %%?ag%%fi% c%ﬂﬁeét@&?@ﬁ?elﬂdfoﬁﬂgési@daseetﬁblyt@@ bydvee guard

astftd5Ba, 68b,68u)e Theudueapbafts; (682,680, 080) arg connectedto
rotor 15 guard assembly 60 by respective connectors (I0a,10b,6¢),
gﬁg%g assgmgiy 60 Dy three shaftsg (68a,68b,68c) . The
three shafts (68a,68b,68c) are comnected to the rotor
guard assembly 60 by respective connectors (10a,10b,10c),
each of which are the same connectors asg described with

reference to Figs. 1-13 above. The connectors
(10a,10b,10c) are equally spaced at 120° around the
circumference of thé 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.

i
!

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 disgengaging 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 abouk
5 seconds. The attachment system shown in Fig. 14
therefore allows the unmanned aerial vehicle 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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each of which are the same connectors as described with reference to
Wageogagabove. The connectors (10a,l0b,10c) are equally SRAGEEBb4/000126
1200 around the circumference of the rotor guard assembly 60. The ends

£i20rbegRhafim 682 680, 68ekalRisposed within ths,teseiver conduit 49\
and clamped between the male connector 12 and female connector 14.

ASBEEPREAE corfideorI2utemblesconfenned casisbe srjdgdd 58

il disengageatl isahout thiee sgeondss il Pesappresiated thatthe. o.g
rotor rd assem%iGO can be disassembled from the fuselage 58 by

s ngtfle thifde BShnd&dibiefoaiBEoch in EppePptastkondsuch as a

Bakewpisekthd rrotohguald esseet 60 capdigassemiiledite the fusglage. 1.,
30 58 by engaging the three connectors (I0a,lob,loc) in about 5 seconds.
HRERAT

A Rt st shBRRARRSS 18 HhtrdfortchidiEthd Binkahngd used

lagriai Yehistey59 ¢ benassembled Brekdisassapablediip:asrelatively short
period of time and with minimal effort. This is a particular 16 WO
2005/108804 PCT/SG2004/000126 advantage when the unmanned

aerial relficker3&is todeFtignsppated therexamplestbarinmansed agdaki1ed

icl be,sized such that the fuselage 62 and the rotor guard
Y o oD o B Pe5 a bbiatt SO IESs BRigERt nife mate

esassehtiiledfarnamhis fsmabeticolanradvantagel wherothe uamarigthector
ial iGlg i in d: ili ersgnnel involved in operations.

j?R(%%Iérr\ifr%mt%gFizllt_fl@i(?aldf, %ﬁge?e% is%%%%v%ﬂ%%%refgetéﬁedn q 3_18\%0 theSHaf Totor

PrRUAabREGERPEdHtween the male connector 12 and female

connector (14) of the connector

Advantageously the connectors‘(loa,lcb,loc) provide a
secure conneétion for the shafts (60a,60b,60c) and because
the shafts (60a,60b,60c) extends through the male and
female bodies of the connectors {10a,10b,10c), vibration
occurring in the longitudinal direction of the shaft
(60a,60b;600) axes is at least partially dampened. Some
lateral wvibration 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
spaced evenly around the rotor guard asgsembly 60, they
also limit any linear and rotational movement imparted by

the axes of shafts (68a,68b,68c).
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lob, while the male connector 12 is mounted to the rotor guard assembly
V0 2465/ M88htageously the connectors (10a,10b,loc) provide apSESWR04/000126
connection for the shafts (60a,60b,60c) and because the shafts
(60a,60b,60c) extends through the male and female bodies of the
conne%%)rs QOgllob,l c), vibration occurring in the longitudinal direction of

the shaft 207(603,60h602) a88s iSRHEES HRslly ddifbendtPXRsine can  be
Hatevaldabtatioh:oh it shafid60aGMhaas) Bxes Maybeoin)patad hewever 1oy
& é’g{}?%?%g .arteleas£8art of the _vibration may be dampened by the
SPRNGS (344, 34h) - Which “may at188st pER abib B Gibagifon through  to
HAuditorad 25anbratiopimay 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 axi&t 36 direbtipnwfane respectivetshafthé88a,68b,68)nkathesmona as

decayse the %Wc]t_%@él, JQb,10c).are _spaced.evenly around the rotor
guard assembly 60, they agg: mi%%ngﬁl ar ?nog oté??c%%? nfovehierte used
Gfp&Red eytthehaEsof thaftd- {68, 680\680) Nty Wi 2085/40B804 than the

{mERR2P040001 26 Lyl 3ls0 be a ﬁoég’?fgted that ho"?sca” _example,

e
provided through the connectors (10a, cjutlo allsli electrical wirgs 16
SFerfirdiP Rk ftiBelagemmetighis Sife estoldudrd platedlt isimpontaatt a

dangte Mal the copneetor 1035 desgdbed ithefejenceifafigs. 113, 4
above could be used to connect sha%trs to other mounting bodlies oih%r g e
VYERAfHe or in other non-aviation applications.

In other embodiments, the male body 12 may not
include the concave 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 ball Dbearings (20a,20b) and springs
(34a,34b) way be provided on the female body 15 while the

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

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

18



10 unmanned aerial vehicle 58 shown in Fig. 58. For example, one or
waorestisssomnectors 10 could be used to connect a wing Shafﬁ&fé@%woo{ms
fuselage of a detachable wing air vehicle or in other non-aviation

tappligati 454n i m %} not_include, _ .
the congg\% shag} e%iﬁ:gf%%%@agéﬁ gﬁo%%%na@ eg%%%&gdg%?%r%@h% spirit
 BtHertrMRSUinHEntL e GUiyeBRBOmayR6t bé providednEentednotdidh  all
“ibar emdzadineats othe female daday be mauated. oynting

ember 20 while the male%[g)ic?dyﬁ%gl% move%}ﬂt'%ward the%?gtrg{ﬁe%o%%éﬁscc’pe

(Trgrt‘ SRR AditohaMSin other embodiments the receiver conduit 40
may not be provided between the male and female 25 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 ball bearings (20a,20b) and springs (34a,34b)
may be provided on the female body 15 while the 30 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 18 WO
2005/108804 PCT/SG2004/000126 the foregoing disclosure without

departing from the spirit and scope of the invention and it is intended that

all such modifications and adaptations come within the scope of the
appended claims. 5 19
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WO 2005/108804 PCT/SG2004/000126 Claims .1. A connector for
WEHHHEAHR 4 shaft to a member, the connector comprising: areaigG2004/060126

connector provided with a male engagement 5 element and a female
connector comprising a female &Agdgement opening for engaging the

1. malecengageragnt @gmq._rg&pgr&q’, the @ale or female connector being
connectable to the member in USe, & eceivesrhﬁré%id § ot af'te i Tve dite

COURERIAE FOTPTIRARTonnectors for receiving the shaft in use; and a
spring-hiased leek.meshapism,prRyidedion the male connector or the

o1 female connector for locking r'[I%e male and emérl]e %onﬁ%gt%rs%g@lﬁgwent
WiEh thetiSle ehgadERRAE eldinaResiges toofemalengagementale

engpeaitthitlS 2 eeaReCtor & clgfmhfggi@ imt]hé/vh rein the receiver is

el gmrgggive{ conduyit extending through the Ir%’jllle conneqcu[%?%r the fenrggent
connector, 20 3R conhbEtor 4% FainfeR in ka2, wivereirethisorecabesimg

compoaduilektends hetwessdhemalg gognector and the female connector.
4. A_caonnector as claimed in any one of the preceding 25 claims, wherein

the Spring-biased IGkPEGRhiSh Bhptieash sprrg-biisédbalibaaring:

femmbridedroreoneot tifemate o female eonnegiprsang.a fegeiving hole

progd%%lg. the.other of t le or female connectors for receiving at

least part éh e%ﬁﬁ%%érit%or%%ré‘?ﬁ%ﬁ‘%?ﬁ“boﬁﬁéﬁféﬂﬁé clatineehin cleife
conpgiiarsin e Bdlle female connector for locking the male
and female connectors together when the male engagement:

element engages the female engagement opening.

2. A connector as claimed in claim 1, wherein the
receiver is a receiver conduit extending through the male

connector or the female connector.,

3. A conmnector 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 mechaniam
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 comnector asg claimed in claim 4, wherein the ball
bearing is provided within a cylinder comprising a
retaining lip at one end for retaining the ball bearing

at least partly within the cylinder.
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bearing is provided within a cylinder comprising a retaining lip at one end

wiongetamsig the ball bearing at least partly within the cyllndernglélggao 4/000126
20051108804 PCT/SG2004/000126 6. A connector as claimed in claim 5
wherein the cylinder comprises a spring at an end opposite to the

Eglnlngl}%for biasing the ball bearing toward the 5 retaining lip. 7. A

* conne&loras Tiamed I cldiPs BREainhs, wiEdM tho cylifdlerdsin  the

cypiodded emtherhatescoanestariaidhes female ‘&E&E‘e‘a@b@%‘iées")&? the
1£)rOV|ded di ctly bfelow %& Q the cylinder for permitting the cylinder to be

teremoved fro HPthe fale AL iR fitdale Rstitteltst. &award  the

rettehnéctwr hslaimed in any one of the preceding claims, wherein the
female connector comprises a guide 15 for guiding the male engagement
element toward the female engagement opening. 9. A connector as

7. chairmethireclaim 8awherbin theifemalerlconnectobeopRHSES & ferp@lerein

£hdaMR,guiding the male ZOe gement eIe ment upwardly towards the
fenni%e engagerﬁeg]nt %]roeﬁﬁlg K conngct clAMEEREEimY the

fewiHateireioal@TORMBEIOR ccsrhpmsesm npaiexrampﬂto alowdhe female ow

théa 14%.8ktPe female.conneciorio s %e ther use 11. A connector
claimed in claim 1(()%3 %?rﬂreln thd male ran¥p INc Ees% stdpforemeved
fr%@ﬁlﬁ@ﬂjﬁh@?ﬁm@h@htw theem fleredrmeotonantt-the, female
connector towards each 30 other. 12. A connector as claimed in any one

of the preceding
connector as claimed in any one of the preceding

claims, wherein the female connector comprises a guide

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 commector 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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claims, wherein the male connector comprises a mounting 21 WO

WEOEHIG8YI4 PCT/SG2004/000126 surface for mounting to aPCT/SG2004/006126

corresponding mounting surface of the member. 13. A connector as
surdlaipsediinclaimid; vierdip the malerSqamnadioy maoating syrface-ace
of (Eq{ga‘}{gnflg%glpunting to a convex mounting surface of the member. 14. A

connector as claimed in claim 12 or claim 13, wherein a dampening

material is provided between the 10 mounting surface of the male

13 .Copnecipnapd dhe moungng surface of the mempber for damg%”‘@ﬁe le

vibrations imparted by the shaft when connecte me‘Pe*%%Ff PA connédior
corgpeglafite IR HMIGE GIié pRsceding CIBiciaims, fbrereivthemale to a

corRRIAGEMENIL Blement-¢auprises anpaikofprgiecting arms for locking

engagement with the female engagement opening. 16. A connector as
claimed in 15, wherein the pair of 20 projecting arms are in a substantially

14 doyetad shapecdt ALonnecioraiclajmeddn 15,0 glaim 16, whergin af 5
least part of the receiver extends between the pair of projecting arms. 25
whepeif e ABMRERidih e dIR Y igHe ofithe ReewdiRgdclahmswrRsreiihe

nowaiieag) Pk of e reegivaextendss akoyetbe demalg £0JegeMeRhint ing
opening. 30 19. An connector assembly comprising- a member; a shaft; a

SU RSt mEtftaBIE Ty e Membe RSBk cistPrations  imparted
by the shaft when connected thereto.

15. A connector as claimed in any one of the preceding
c¢laims, 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 comnector 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

comprisging:
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comprising: 22 WO 2005/108804 PCT/SG2004/000126 a male connector

wovidedossth a male engagement element; a female CONNECtY 5 :2004/000126
comprising a female engagement opening for engaging the male

engagement 5 atermhent thﬁﬁi&&@ﬂ@ﬁeiveﬁgg}yi%(&on ategst one of maele
maleeor f‘_jergalen onnlectors for receiving the shaft in use; and a
springyfg{ageén Tock rechgRisi provided on the 10 male connector or the
female conmectoftardaeking dbereatesand female copnggiors togethar -1 .

whe gagement element engages the female engagement
oper?iér%g.e al%%lgn?c&% r?élcjtggsy%%?n frradial Fificledt theaPgagement

comgristhgratfusblageigefining a longitudinal axis; a rotor guard assembly

surroundingaagggéti@ggrtion of. Qeedfusela e in a plane perpendicular to

the longitudinal axis; and & shaft conne&irgthd §36T giafl &scfhsy male
and 20 thewadelagerthedormectbo sy stem=darRESIRGA GORIACION yse;
mountagle to the rotor guard assembly, the connector comprising: a male
connector provided with a male engagement element; 25 a female

connector GdniRBiRgaémedsl eAgage mentiopahing forengaag B the
malaengagemant elsmeBLineiel 3aegalver exignding fhrough aleast
one o

the male and female connectors together when the

male engagement element engages the female

engagement opening.

20. A connector system for an aerial vehicle of the type
comprigsing 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 compriging:

a conpector mountable to the rotor guard agsembly,
the connector comprising:

a male connector provided with a male
engagement element;

a female connector comprising a female
engagement opening for engaging the male engagemernt
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 locking the male
and female comnnectors together when the male engagement

element engages the female engagement opening.
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the male or female connectors for receiving the 30 shaft in use; and a
VO AAYAPE8% lock mechanism provided on the male connecteCorsib:o4/060126
female connector for locking the male and female connectors together
when the male engagement element engages the female engagement

219pq@iqgog§é@90g00§{,]sg?é§p4 LECT[SG20041000126 21. A connector
system as claimed in ¢laim 16, whe‘r%%l‘f?ﬁée EShnEdRardequiiiiprein

thyBgce F MRS 016 Yuardrasddmblysion cernectingithiee idhaftsto t or

guiherroiassanst,asserblyaniLie fiselags. 22 Acopnector, substantially
as herein described with reference to the accompanying drawings. N

JURBAnEEEREELeMBIA stibstafdamiagaerein described with reference to
the accompanying drawings. 24. A connector system for an aerial vehicle
of the type comprising a fuselage defining a longitudinal axis; a rotor

22 yudtd SSBBRBR GUrrotitBFrRté adky porsonts i stiage ibadlaweé th

reperpansicular tonbedengiiydingt aYisaang a.shaft connecting the rotor
guard assembly and the fuselage; the connector system substantially as

herein described with reference to the accompanying drawings. 24
23. A connector assembly, substantially as herein

described with reference to the accompanying drawings.

24. A connector system for an aerial wvehicle of the Lype
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 substantially as

herein described with reference to the accompanying

drawings.
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