1 1 COWPUTERI ZED Al RDROPPED CARGO DELI VERY SYSTEM 2 3 FIELD OF THE

| NVENTI ON 4 [ 0001] The present invention generally relates to a nethod and
systemfor 5 delivering cargo fromthel air to the ground. 6 7 BACKGROUND
TO THE | NVENTI ON 8 [ 0002] Typically, when cargo or supplies are dropped from
an aerial vehicle 9 such as for humanitarian relief in remte |ocations in

case of 1 cal CAMBUTERIZED AIRDROBRED/ CARGOI BELIVERY %YSTEMsi on, it

is highly inportant to ensure that the cargo 11 does not |land on a wong
spot, that the cargo is intact; and in sone cases, that the 12 cargo has
| anded 1n a required posture. 13 14 [0003] In the case where the cargo is a

nedi cal ,devi ce or a video ca @Q‘?ﬁ@?ﬁ%ﬁlgjlﬁ‘%ﬁ{éﬁ-omi cs system for

surveil%ance pur poses or a li sset, 1T 1s particularly 16
difficult and cunbersonme to |and the carq sybstantially within a required
Grculaf 1900} or Pl AMBewEnt eﬁpytl%ae@%aghgﬁwss that metiod andesystem £ i n an
upright position when the 18 cargo has | anded on the ground. The accuracy
of | andb ngdeliveaing cargsifrgn ¢hepar waheigwund9 and in particul ar the requirenments
of a specific posture of the |landed position of a 20 cargo is potentially
aggravaged with a gust of wi nd and adverse environnental 21 conditions at
the time when the cargo is launched fromthe aerial vehicle and during 22

the airgrop. 23 2 BACKGROUND TO THE INVENTION
8 [0002] Typically, when cargo or supplies are dropped from an aerial vehicle,
9  such as for humanitarian relief in remote locations in case of calamities, or for a
10  military operation in a time of tension, it is highly important to ensure that the cargo
11 does not land on a wrong spot, that the cargo is intact; and in some cases, that the
12 cargo has landed in a required posture.
13
14 [0003] In the case where the cargo is a medical device or a video camera or an
15 electro-optics system for surveillance purposes or a life saving asset, it is particularly
16  difficult and cumbersome to land the cargo substantially within a required Circular
17 Error Probable (CEP) and to ensure that it is generally in an upright position when the
18  cargo has landed on the ground. The accuracy of landing a cargo using a parachute
19  and in particular the requirements of a specific posture of the landed position of a
20  cargo is potentially aggravated with a gust of wind and adverse environmental
21  conditions at the time when the cargo is launched from the aerial vehicle and during
22 the airdrop.

23



1 [0004] Moreover, operations of Special Forces are sonetinmes hanpered by 2
the limted anmount of cargo that a pareraérooper can carry under his parafoil.
An air 3 dropped cargo delivery systenfcan alleviate hazards of overl oadi ng
the paratroopers. 4 5 [0005] Existing practices of dropping sensors from
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exi sting practices are not cost effective. 10 11 l500(.)6] Thus, there is need
for a coést defppedtarge dalivesy nystém ean allevirip hagardspftovedeadingthe pamiospers.cur at el y
within the Crcular Error Probable (CEP) and a need to ensure that 13 the
cargo i g generally in an upright position when it has | anded on the ground.
14 15 SUMVARY OF THE I NVENTION 16 [0007] In accordance with a first aspect,
a met hod f liveri I ] ; i L area
compri st ng TAF ng o PR RIoER O droPpiR sBRoROhoMORE Gk Verical 98 21
exterior | e, havj.n r and, | owe . ve an i.nterior 19 nodul e
cont ai nP ng%ﬂﬁ%ndcg?fﬁfbﬁ‘gg Qﬂ@oﬁiﬁg‘malﬂle%ﬂfﬂaé \Eei'éeiﬁﬁugys & raélfirhtéﬁeélg?r(%norraesi st ant
20 protective cover, an energy absorption |ayer between the interior nodule
and t he7 2flebal dlosioningdbiystem A68Shéq auida a prsaghytreparyiang sersorshie fapd &g or
nodul e and the housings 22 containing the cargo and the operating systens

t 0 ensuBe tstabrs; e straplyod@ppingt sensd?8 vapgpedt inngpony g treateriale rfeom thetldAY. af t er
the air drop. The nethod further conprises 24 dropping the systemover a

target greaj ARGt MR SRR prASRBINR L& sBE@LIE- Magnet s, 25 activate
sol enoid plungers and triggering a |latching nmechani sm which separates the

10
11 [0006] Thus, there is need for a cost effective alternative for deploying these

12 sensors accurately within the Circular Error Probable (CEP) and a need to ensure that

13 the cargo is generally in an upright position when it has landed on the ground.

14
15 SUMMARY OF THE INVENTION
16  [0007] In accordance with a first aspect, a method for delivering cargo from

17  an aerial vehicle to a target area comprising forming a system which has a nosecone, a
18  tailfin, and an exterior module having an upper and lower halves and an interior
19 module containing the cargo. The exterior module has an exterior abrasion resistant
20  protective cover, an energy absorption layer between the interior module and the
21  exterior module; and between the inner wall of the interior module and the housings
22 containing the cargo and the operating systems to ensure that the cargo and its
23 operating systems remain intact after the air drop. The method further comprises
24  dropping the system over a target area and thereafter demagnetize electro-magnets,

25  activate solenoid plungers and triggering a latching mechanism which separates the



3 1 nosecone and tailfin respectively fromthe exterior nodul e; and
allowing the exterior 2 nodule to | and, and bounce and to settle generally
in an upright position; and 3 depl oyi rr’g t he cargo above a predeterm ned
hei ght fromthe ground to | ook over 4 obstacles after the exterior nodule

has setfled. 5 6 [00 From t he.f oregai I sGl osur d. |l.ow ng
mor e del ar P0IBT rsgoyery, Gpf B8 R ERRNRE MEfEink e MR "D
apparent to those skilled in 8 the art that the present invention provides
a si gni #i camduledicaiend pad theunece @At dP otfitlorenasalie in \ask HRAGERIAPBIIE i he ai r
to a target area on the ground. Particularly significant in 10 this regard
i s the pot deplogihgtthe cargoeabavena girédstatmiredr hgiglyvirdinntheagroved teflbdcovere 11
alternative for deploying cargos and, in particular sensors accurately

Wi t hi n ghe obdtacléd e ki extrice mdIduddizhlsettle€EP) and a need to ensure that the
cargo is generally in an 13 upright position after it has |anded on the

ground. : The cargo can be sensors for 14 surveillance purposes and the cargo
can by itself forma node in a multi-nodes 15 wireless sensor networKk.

Addi ti opal ures and agdvant ages of. vari ous preferred. 16 enbodi.nents wl |
e bet t6r B o1 oou TRy e gRLoRE SeiaTirecabats | BUPSing AT dSERIEY  bel ow
18 19 BRI EF DESCRIPTION OF THE DRAWNGS 20 [0009] Fig. | shows a .
cr oss- séct idesraiption efyvafioushereforist cxmbodinein dt milhbe gppenget topthosg skilled iei ng
depl oyed. 22 [0010] Fig 2 shows a cross-sectional view of the system of
Fig.1 i8 atlciradiaethe prdsent aventidd pfddes]a frprgficans hdwinca i tieseclhmdddyooial vi ew
of the exterior nodul e bouncing on

9  delivering cargo from the air to a target area on the ground. Particularly significant in

10  this regard is the potential the invention affords for providing a cost effective

11  alternative for deploying cargos and, in particular sensors accurately within the

12 Circular Error Probable (CEP) and a need to ensure that the cargo is generally in an

13 upright position after it has landed on the ground. The cargo can be sensors for

14  surveillance purposes and the cargo can by itself form a node in a multi-nodes

15  wireless sensor network. Additional features and advantages of various preferred

16  embodiments will be better understood in view of the detailed description provided

17  below.

18

19 BRIEF DESCRIPTION OF THE DRAWINGS

20  [0009] Fig. 1 shows a cross-sectional view of the preferred embodiment of the

21  system being deployed.

22 [0010] Fig 2 shows a cross-sectional view of the system of Fig.1 in a detached
23 state.
24 [0011] Fig 3 shows a cross-sectional view of the exterior module bouncing on

25  the ground after the detachment of the nosecone and tailfin of the system at a



25 the ground after the detachnent of the nosecone and tailfin of the system
at a 4 1 predetermned altitude causing the exterior nodule containing the
interior nodule 2 which carries the cargo to have free fall to the ground
and bounci ng when | anding. 3 [0012] Fig 4 shows a cross-sectional view of
the exteri J . 4.ca 1S l.o G| . | d be
under st god B{eﬁgl?g# gd %&gg{iﬁ Eac%?sé[}gawcené)gg%éremgg@e n%’@gd%%lg itﬁg ﬁl@”i’%“@? gliée,
presenting a somewhat sinplified representatiqn var.i ou eferred
Peaturcd  phiohgiesans caEbio W@%@ssf?'itoptﬁﬁ ﬂ&“ﬁﬁé&%f’“‘i%’ég PROBREAGE: The
specific design features of the 8 systemfor delivering cargo fromthe air
to the yrold2hs di sCigpdetoweratross-pastipuali vighy ofathpexigaior ghodsegperethet he

speci fic dimensions of the cargo delivering system wll be 10 determ ned
i n part4bycifgeipdspldyed) ar intended application and use environment. Certain
11 features of the illustrated enbodi nents have been enl arged or enphasized

relative t eosl%ﬁﬁot hefShbAldR! ihdefsR0ddRatGhe BfpeHACEER b Anof RecBRRlyCU! ar,

thin featu y be 13 thickened, for exanple, for clarity of
illustration, | references to direction and ..14 position,. unlgss otherw se
| ndi cat b O ssple PresSiRE prmR Ptk (et PR kB RS 18

DETAI LED DESCRI PTI ON. OF CERTAI N PREFERRED EMBODI MENTS 17 [00141 It will be
appar ent t Jlushatiee ofithe basic pringiples af the inyeationsThe yeehisdesigndesiurgs of thy

know edge or experience in this area of technol ogy, that nmany uses and

desi gn 8 19 sysim dibr delivedng cargs Sidmh éhef air todibk igramidrey dislaped herin, tihduding, t o t he
ground are disclosed 20 herein. The follow ng detail ed di scussion of

vari ousgal bonia! biv&aiitle, RREEIIRI AR HE Bf tHelcARS dSHRG BB, 1A e

illustrate the general principles of the invention with reference 22 to a

cvboal Aant SRpR8inSFL B RR R Ml ATk AG B ) s SRAPERMAL RS, 7

skilled in_the
11 features of the illustrated embodiments have been enlarged or emphasized relative to

12 others to help provide clear understanding. In particular, thin features may be
13 thickened, for example, for clarity of illustration. All references to direction and
14 position, unless otherwise indicated, refer to the orientation illustrated in the drawings.
15

16 DETAILED DESCRIPTION OF CERTAIN PREFERRED EMBODIMENTS
17 [0014] It will be apparent to those skilled in the art, that is, to those who have
18  knowledge or experience in this area of technology, that many uses and design
19  wvariations are possible for delivering cargo from the air to the ground are disclosed
20 herein. The following detailed discussion of various alternative and preferred features
21  and embodiments shall illustrate the general principles of the invention with reference
22 to a system suitable for delivering cargo from the air to the ground. Other
23 embodiments suitable for other applications shall be apparent to those skilled in the
24  art given the benefit of this disclosure.

25



24 art given the benefit of this disclosure. 25 5 1 [0015] Turning now to
the draw ngs, Fig. 1 shows a cross sectjon of the 2 system 100 after

| aunching fromthe cargo delivery bay 108 of the aerial vehicle. The 3
system 100 conprises of a tailfin 101, a nosecone 102 and an exterior nodul e

103. 4, Th econe I aghe he.lo | f . eXx j.or

nodul e !L03ﬁ{(ﬂ?’ ugh gﬁgﬁré%?lpg} %%g%e??wgéf’ gﬁ% ig’g#?‘t}?raoﬂlgss %%’gm?a{’ﬁeﬁen 101 is
at the upper half of the extefior. 6 nodule 103 shqwn i.n Fig. The
syst em 400 Sy g0 aéfﬂ lawﬁnngf ﬁmath%%rg@%ﬁfwﬂgw 788 9P ﬁwe&lelsv cl%#hger i al
vehicle. The exterior nodule 103 has a zipped exterior 8 cover 104. The
exteri od coystam 108 comprises of zitplindl Hag neseronad 0dfanfl| anxéxpéreoranadule 18br asi on

resistant material such as nylon, neoprene, plastic, kevlar fabric, 200

deni er 410TKamdsecVBE102hs kifachedttd GaodbverhhErdfahs exesioy amdale Biethr@lgh
pol ymers. The exterior 11 nodule 103 which can be an egg shape honeyconb

structuge \M&w@.ﬂgﬁfgfa&eq@s %ﬁdéﬁgc- fis. Thre iin 101 SRR ﬁgﬁéeg%ﬁﬁq)f%e bauigi ng on

t he ground, and eviates s s to be 13 transmt to an interior
nmodul e 106. Th e of thedd.nterlor dul.e.i s desi,gned 4 and built and
arrangeé tqudPE f@:g%éﬁ(b‘?ﬂn é‘?ufl 1%[nle'e R E]Xr;?%slﬁpbﬁaﬂgbesfieﬂﬂ‘ﬁir O Phe 15
interior nodule, such that the centre of gravity of the exterior npdul e and
the intéri 6eliversbamddd ef epaewaltvehisls, The experionmadylgel0hbasta gippechexteriey

nodul es. The shock and vibrations 17 due to inpacts caused by bouncing on

t he gro8indcaves s dhabsaerbededvyr 464 enertgya zifpeddmgr mhdonpl afyBexibleSandl aced
between the exterior and interior nodules; and the energy 19 absorption

structuge LpG b JeddtinafitelidlSutnas hyWa! heopteneDBlaitit &eVar fAMIULED dlflerand the
20 housi ngs of the cargo 110. The ehergy absorption structure is secured to

SPOL;:Q?Q W?Z'llm, gg‘ctﬁfn ﬁg? sj)ﬂéoeordis Orﬁatgﬁgy,l gan%gsﬁ ow s&a@ciglcf)&%e?sndn{eugggrrior
11 module 103 which can be an egg shape honeycomb structure which attenuates shocks
12 due to impacts caused by bouncing on the ground, and alleviates shocks to be
13 transmitted to an interior module 106. The shape of the interior module is designed
14  and built and arranged to fit the cargo and an energy absorbing structure inside the
15 interior module, such that the centre of gravity of the exterior module and the interior
16 module collectively is in the lower half of the two modules. The shock and vibrations
17  due to impacts caused by bouncing on the ground are also absorbed by an energy
18  absorption layer 105 placed between the exterior and interior modules; and the energy
19  absorption structure located between the inner wall of the interior module 106 and the
20  housings of the cargo 110. The energy absorption structure is secured to an inner wall
21  of the interior module 106 with screws and rubber grommets.

22
23 [0016] The exterior module 103 generally has an egg-shaped cross-section

24  and the bottom of the exterior module 103 is lined with heavy material such as lead to

25  lower the center of gravity of the exterior module 103 to assist it to be generally in an



23 [0016] The exterior nodul e 103 generally has an egg-shaped cross-section
24 and the bottom of the exterior nnduh$ 103 is lined with heavy nateri al
such as lead to 25 |lower the center of” gravity of the exterior nodule 103
to assist it to be generally in an 6 1 upright position after it has

106 i o hosPRRanGmSUerrTer thBCSLFE §h W sernt Bl 2o SRl PrtEhBbEs ™5 ©

The space between the interior npdule 106 and the housi ngs can contain cargo
110 or 24 Hyerdrarqdude Hif is pesibignsdoyyithinghe exterigrimodide [0hamhowpdpdhs High and a
DC notor 111, an 5 unlatching servonotor 119 and a pan-tilt servonotor 141,
| at chi nyy niFbé specs betwrecs the Btaromprddates] 4§ dnditbhhdusihgadn gonpini qargol h1) oran
interior nodule battery 127 and a 7 mcroprocessor 112. 8 9 10017] The

space bget wegBleth&obhiéLeyisin MPSIU Rick @fd dittod BBtdMOUSH RES addO mdtde 11 L Gnconpri se
a GPS antenna 131 and a GPS location transmtter 132, an acoustic sensor 11

133 ands anuﬁﬁ&ﬂ&%&s@ﬁ%ﬁb@%{ ! f{%{ﬁﬂﬁ%&ﬁ-ﬁ.ﬁ sér3omofor Qi Sm&iﬁﬁéa{angsﬁﬁ“@m a

sei sm c sensor e space betiveen e Interior nodule
106 and_t he housin o | so, 13 co | Se an ener bsor bi n tructure
such asOf | EXTBIES CAIHER Hanpibict Sripbib e oo modufe Btey ¢ 27 e inner
wal | of the interior nodule 106 with screws and rubber 15 grommets to
attenuale wiigroptocessomhk®. absorb energy due to inpact caused by bouncing. 16
The energy absorbing structure can have a honeyconb shape. The tailfin 101,

the 178exterior nodule 103 and the nosecone 102 collectively streanline the
system 100 and 18 inprove the aerodynam cs of the free fall of the system

100 to gnh q]_the aqadispace behRed thk 3NEHAHOMBAE e 11068 YRS hbikEnds! dapWlRr error
probabl e. The circular error probable is 20 generally affecteed by the shape

? Eg xﬁgﬂwg‘?‘%ﬁi"’e&) g’)}’tss,?agnr‘%%nrngel 3f1ae{n|d abagg’loéa%%n\@/riarﬂgm{t%?qﬂ,ze{l‘n At ge%%ri on, and
11 133 and an acoustic sensor transmitter 134, a seismic sensor 135 and a seismic sensor
12 transmitter 136. The space between the interior module 106 and the housings can also
13 comprise an energy absorbing structure such as flexible carbon composite supports
14 107 attached to the inner wall of the interior module 106 with screws and rubber
15  grommets to attenuate vibration and absorb energy due to impact caused by bouncing.
16  The energy absorbing structure can have a honeycomb shape. The tailfin 101, the
17  exterior module 103 and the nosecone 102 collectively streamline the system 100 and
18 improve the aerodynamics of the free fall of the system 100 to enhance the accuracy
19 of landing and to reduce the circular error probable. The circular error probable is
20  generally affected by the shape and aerodynamics of the free fall body, the wind load
21  and direction, and the weight of the system.

22
23 [0018] The rack and pinion system 109 acts as a lifting device, the pinion of

24 which is driven by the DC motor 111 controlled by the microprocessor 112. The rack

25  and pinion system 109 preferably has the cargo 110 which can be an electro-optics



22 23 [0018] The rack and pinion system 109 acts as a lifting device, the

pi nion of 24 which is driven by the notor 111 controlled by the

m croprocessor 112. The rack 25 and pi'nion system 109 preferably has the

cargo 110 which can be an electro-optics 7 1 system 115 nounted on the

pan-tilf s ' 1A ' t e. f the rack

as showlltq i ?};sie?rg‘fﬁgh%éed% glg 6&6{1{5%62“%:1%% a?%nglgcrha itﬁgl lssyaittagl%. @ ntg 3 rack

and pinjon system 109 |Ijfts.the cargo 110 above the exter.ior nodule 103 to

ook’ & ovend ghiGe sk shpvain B Tof e s A0 G FPLED Rar e BRSYSRBS e 5 (1)

triggering a triggering nmechani smwhich separates the nosecone and tailfin

6 from 1 herasktaad poviomsstane 109 hiéts the epgeq | Hyabave i exipiietonpdyle d§3 4o look

m croprocessor 112 7 which receives a wireless signal through a radio

recei ved laveriobstatles afidreli afitherfodloiving &nlidonk heetméthe di st ance sensor 137 in

the nosecone 102 has detected that the nosecone 9 102 has reached a

predet e m ned ati? bed gﬁgagﬁg%érﬂ% th&dhafsmANKigh 1Ara8s HBGoKBHEEnd tahi@inOnce the
[

wireless signal fro Stance sensor is recelved, a signal Is sent from

the 11 ni%rﬁﬁ£oce§sor 1&% tg‘th uqlatchhgg servongtor %%Qrcqgn%qq%ng
unl at chf ng TQALRe pXeHprmpiils. Jhe figecring njgcpaniyh CompySe2 MIGIOPTEERSQN i dg t hat
novenment of the exterior nodule 103 has ceased.. The 14 m.croprocessor 112

had det éct ddnahieeRiyes awitslese sienahwrigh @ mdineeceiveiof i Insthgdniegpp mogyle
accel eration and vibrations due to the bouncing of the exterior nodule 103

after i§ hado thhé theadisoccosensdrel 3jr muthd noFdvene 1 62 haodetpeted shat ylst sosedd® can
have a wireless transmtter, a 17 digital conpass, and a m crophone, and is

pl aced on 40P had rdabRed@PprédetdrmBRIdvVATRIIE abovS thbdhrgshiafd 139 bnthe ppup®uUNt ed on
top of the rack and pinion system 109. The pan-tilt 19 servonotor 141 is
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11 microprocessor 112 to the unlatching servomotor 119 commanding unlatching and
12 ejection of the tailfin 101; and

13 (ii) measuring that movement of the exterior module 103 has ceased. The
14  microprocessor 112 had detected through an accelerometer 113 that there is no more
15  acceleration and vibrations due to the bouncing of the exterior module 103 after it had
16  landed on the ground. The electro-optics system 115 can have a wireless transmitter, a
17  digital compass, and a microphone, and is placed on top of the pan-tilt servomotor
18 141 which in turn is mounted on top of the rack and pinion system 109. The pan-tilt

19  servomotor 141 is used for panning and/or tilting the electro-optics system 115

20  through a wireless remote control receiver 116 with a remote controller at the base

21  station.
22
23 [0019] The electro-optics system 115 can also be equipped with an image

24 intensifier and/or a thermal intensifier and hence the power required to produce and

25  transmit the video signal wirelessly can be substantial. Therefore, the microprocessor



21 station. 22 23 [0019] The electro-optics system 115 can al so be equi pped
with an image 24 intensifier and/or a thermal intensifier and hence the
power required to produce and 25 transhit the video si gnal wirelessly can
be substantial. Therefore, the mcroprocessor 8 1 112, which controls anong

ahen nol 1 oG Pl AaoRs ey B o d0bi {1 idnabr iR, S

sei smc sensor 135. The interior nodule 106 al so has a | atch 117 and a
conpr esai ofleepmegde iwhgn mpssignalds reeeivied SFonpsensres sugh 28 Asoediepiensy 133@gss
antenna 131 and a GPS 5 location transmtter 132, an acoustic sensor 133
and an hcossgmic ssestsdB St Thasreridranodude 1361 alsa heendatile 182nndn cbfpressidna
seism c sensor transmtter 136. 7 8 10020] The energy absorption |ayer 105

can be mdﬁprugbpfs.arml iafedlor t¥odile 106 ichh lcainphbe a kEPS antehbbhel a8 HGastic
gronmets, air ags or sheets with shock absorbing 10 and inpact resistance

proper L4 esy Brsf 66 Al Yer 152 SNELANADSALPLSO0A AKELodOR LA tohopdther

surrounds erlor excep e opening on top o

nodul e 12 103 and the in nmpdul e 106 where t shaft 120 of tailfin
101 pas@es 343 s§pun SRaser f%‘@%@‘%ﬁws%wmlw lgge to inpacts caused by
the bouncing of the external nodule 14 103 after it has | anded on the
ground.7The exterior cover 104 can be a nylon, canvas, 15 polyner or kevlar
zi pped bag. A shaft 120 of the tailfin 101 can be latched with a 16

| at chi ng nmge02epi sm hats edetgy ddserptiohelay@ar 1060dad e ififde Ap adna iphuratityndfed on
the 17 unlatching servonotor 119. Wen the | atching nechanismis activated

by the @}a”hnfﬂa&bﬁ%mse@utgﬁr BPSla%h“é g {orith&tg), aﬁfebyggrmts@lee@lﬁtﬁ ShdeR! Bk &Birghe

tailfin 101 as command e mcroprocessor 112 when the distance

sensory 37arll 1r}18a{act kTS gn%geprg'ge%tles tPrgi{aragly, the energy absorption layer 105 totally

11 surrounds the interior module 106 except the opening on top of the exterior module
12 103 and the interior module 106 where the shaft 120 of tailfin 101 passes, to attenuate
13 shocks and vibration due to impacts caused by the bouncing of the external module
14 103 after it has landed on the ground. The exterior cover 104 can be a nylon, canvas,
15  polymer or kevlar zipped bag. A shaft 120 of the tailfin 101 can be latched with a
16  latching mechanism housed in the interior module 106. A cam is mounted on the
17  unlatching servomotor 119. When the latching mechanism is activated by the cam
18 mounted on the unlatching servomotor 119 to unlatch the tailfin 101 as commanded
19 by the microprocessor 112 when the distance sensor 137 in the nosecone 102 detected
20  that the system 100 has a free fall to a predetermined altitude from the ground, a
21  helical compression spring 122 ejects the tailfin 101. The shaft 120 of the tailfin 101
22  extends through a tube 121 located between an opening at the top of the exterior
23 module 103 and an opening at the top of the interior module 106 as shown in figure 1.
24 The tube 121 creates an opening for the cargo 110 or the electro-optics system 115 to

25  be raised above the exterior module 103 after the tailfin 101 is ejected.



20 that the system 100 has a free fall to a predetermned altitude fromthe
ground, a 21 helical conpression spri 122 ejects the tailfin 101. The
shaft 120 of the tailfin 101 22 extends through a tube 121 | ocated between
an opening at the top of the exterior 23 nodule 103 and an opening at the
top of fhe interior nodule 106 as shown in figure 1. 24 The tube 121
creates an opening for the cargo 110 or the electro-optics system 115 to 25

be raised t he terior nmodule 103 after ilfin 1Q1 i jected. 9
o 00275 TRBRE s ccondhe GsEionp seompriset o s b J33an B degekndfoi5a s
Preferably, the left half 123 has a plurality of electrogggnet$ 125 and the
ri ght hal f Preferably, thedefthalfbld3t lan oplurdlisy ek elseiromagnstiul &5 amBtheaighidrlf i r ons

that when the 5 electromagnets 125 are energi zed, secure the left half 123
and thedri gt andl thelBdktond dfoget beteriandnaiuld HO3 skusesdft neoms ethat eviidhethieosecone
102 to the bottomof the exterior 7 nodule 103. The el ectromagnets 125 are

ener gi zed Pc@bREdelC ¥5 ?fzé‘é‘@ﬁe{%irzé’c‘i? &cuR MONERNE P2 LRl Mnd 42heanlroLl ed by a

nosecone m Croprocessor e nosecone 9 m croprocessor 128 can al so be
progranped. to.create cQ nd at a predeterm 10 titude ahove the
Parger Gr eloebudt AR 8 PedRiy e Hsnds BeERLEREaP do e plidthoat s P08V e

el ectro-magnets 125 to separate the left half 123 and the right half 124 and

to ejecl mwdukel0%i The ¢lectromagngds ndSeaisnencrgized by alggirigalgpewer f98kdone

m croprocessor 128 are 13 both housed in the nosecone 102. 14 15 [00221
When engr gnasdond batteey ddOrcomtrgied by I2Boseoortechmidreprocdsadrt 1282 3ter moseddhe
magnetically secured to soft iron plates attached to the right half 124.

Simlardy, m@procdstof Y ErZAsh bd PR gRInBRtd RGREMAE L TomdPand it hiRedeRRm@dedt he | ef t
hal f 123 are nagnetically 18 secured to the soft iron plates attached to

e Dot T 5o e RO e L ) oA tigheia® s
11  the electro-magnets 125 to separate the left half 123 and the right half 124 and to eject
12 the tailfin 101. The nosecone battery 140 and the nosecone microprocessor 128 are
13 both housed in the nosecone 102.

14

15 [0022] When energized, the electromagnets 125 on the left half 123 are
16  magnetically secured to soft iron plates attached to the right half 124. Similarly, when
17 energized, the electromagnets 125 on the top of the left half 123 are magnetically
18  secured to the soft iron plates attached to the bottom of the exterior module 103. The
19 left half 123 preferably has solenoid plungers 126 which can be spring loaded. When
20  the system 100 is dropped to a predetermined altitude measured by the distance sensor
21 137 housed in the nosecone 102, the nosecone microprocessor 128 turns off the power
22 to the electromagnets 125, demagnetizing the electromagnets 125, and at the same

23 time activates all the solenoid plungers 126.

24



20 the system 100 is dropped to a predetermined altitude neasured by the

di stance sensor 21 137 housed in the nosecone 102, the nosecone

m croprocessor 128 turns off the pomer1022 to the el ectromagnets 125,
demagneti zi ng t he electronagnets 125, and at the sane 23 tinme activates al

t he sol eno unger 0 1 [00231 The |.enoj | unger. 2

separ at b thg’ZBLft haﬁlei Sn(f‘éé?hntg llzgéﬁﬁarﬁﬁhlf lség %Olzqﬁé)‘? géﬁé‘a&i me,

el ectromagnets hol ding the nosecone 102 and the exterior 3 nodule 103

toget he al?4.dérthgmame siae, thel dedtiognaghets delding e noserene 1993nd theexieriar 4 free
fall to the ground. At the sane tine, the nosecone m croprocessor 128 sends
a 5 wij el apduki g3adogetheomghdemagactizedtallomdmg theeextdrdf modulbd OBasdmeea 102 to
the 6 m'croprocessor 112 through a radio receiver 114 to eject the tailfin

101. The | bt tipld the orddndl. mtethersafabxmk@sh@ngde%@mrgﬁ@é&@orl3278 snatal | ed at
its tip. The dlstance sensor 137 8 can be ultrasonic, radar, |aser or

infrare The ste r 0 r rab p

del i ver€ bévy Ségﬁrgt)l tiﬁ{ %8%mﬁ%¥ Jts%ﬁhﬁtteq \“/f\/lg@eﬁegﬁs/e n%sec%ﬁ% ?(ﬁ? ﬁ]h'é 10 the
nosecone receiver 129 jn _the nosecone 102 to ei.ther: S cone

m cr opr@ce%@PprPQESsﬁrr Iibthrqueh aradiagereiveinh léHo Eigst the téﬂé’éﬁﬁir tb?t g%

nosecone m croprocessor 128, 13 when the system 100 is dropped fromthe bay
108. Di 3t ah2® pedersoly hb37a distyncn:ostensm 1374nstellpd atats tihrhet digtamhgsi sghsordf37t he

rel ease of the system 100 fromthe aerial vehicle is 15 known. In this

case, wpencihBe Siab&iie, i@0ar fasel OPREEredr Phe %f@erﬁ)ﬂ%h@éf?'dﬁbll‘%rlypﬁb%’rabl% 108,
the delivery bay transnitter 138 sends a radio signal to a tiner or the

P I A R i e R R e e i
fall. A@ aggreset tine, gﬁ%le t half 1 and 19 the right half 124 of the

noseco NOSFFOBE ISCE AT Agosseorh e mihe e, the
11 (i) the nosecone microprocessor 128 or
12 (ii) a timer, which can be a component of the nosecone microprocessor 128,

13 when the system 100 is dropped from the bay 108. Distance sensor 137 may not be
14  required when the height of the release of the system 100 from the aerial vehicle is
15  known. In this case, when the system 100 is dropped from the system delivery bay
16 108, the delivery bay transmitter 138 sends a radio signal to a timer or the timer in the
17 nosecone microprocessor 128 through the nosecone receiver 129 in the nosecone 102
18  to initiate the measurement of time of free fall. At a preset time, the left half 123 and
19  the right half 124 of the nosecone 102 can be separated and at the same time, the
20  nosecone 102 is separated from the exterior module 103 allowing the exterior module
21 103 to have a free fall to the ground.

22

23 [0024] With reference to Fig. 1, when the system delivery bay 108 opens and
24 the system 100 is deployed, the delivery bay transmitter 138 sends a signal to the

25  nosecone microprocessor 128 in the nosecone 102 through the receiver 129 in the



20 nosecone 102 is separated fromthe exterior nodule 103 allow ng the
exterior nodule 21 103 to have a free Lall to the ground. 22 23 [00241
Wth reference to Fig. 1, when the sysﬁ m del i very bay 108 opens and 24 the
system 100 i s deployed, the delivery bay transmtter 138 sends a signal to

the 25 nosecone [H-Cr.Qprocasso. int 0 10 ro .1he receiver
129 in %heananT ﬂ%@ggﬁﬁg&ﬁﬁ%, 8%%%%# fﬁ§§¥9§%§§§@§%8§%%%ﬁlo¢@?§§9‘% start
measuring the distance 2 between the tip. of the ngsecone 102 and the

gr ound. 2 WhBstwesre the dpepf dhes passeane 403 angelbg grﬁgndwo‘é’isan@e TRIOSeh fastanee gr ound
is sensed by the distance sensor 137, a 4 signal is relayed to the

m cr oprdcebeweed IR hosetdre 107 end the godod és $9Bed by thhaistabiesen$ort ¥3dnsmi tt er
130 in the nosecone 102. M croprocessor 112 then triggers in real tine 6

the ej egti gigndlfis trél@yddadol th MnitRbrdtessoptiaL iif gherintevr odUll€d0eoNid tie rediot he
unl atching 7 servonotor 119 to activate the latch 117 to eject the tailfin

101. 8 59 hgl?sg@&erv\'{édﬁmr&lf&{og fie 192 Findlicrdprodasst ﬂggehls@%g%g%lrg idf fégﬁﬁin% sensed

by the " 10 ance sensor after the system1 opped tfromthe
cargo deliver a o ignal is sent to the nosecpne m.croprocessor
o6 cai nif deetibsdcBhdailin FoF Y iRiping 2 F 80 A EEABATG! Lo bUFB O nagner s
125. The nosecone mi croprocessor 128 also 13 sends a signal to activate the
sol enoi 8 pharneraeter 1 Pbta astivats thelatrhdd d4e gieet thptailfie ¥0lhal f 14 123 and the
right half 124 from one another and fromthe exterior nodule 103. The 15

sol enoi 8l plungers 126 are al so used to overcone the residual magnetic pul
of the 16 electromagnets 125 after the nosecone battery 140 has stopped

ener gi zg ng ;]adzgq 17 el TORRABEHS FigD2aRhehOa PRRR! AltBudd'® k&sbd Bl fhel23 and
the right half 124 to create a 18 clear space for the exterior nodule 103

to haV?O a Elrs%%cé ge!nlsort P37 aﬁ?er%g glyr%ge'm ?O'(? i &’rof)lg]e% from the cargo delivery bay 108,

11  asignal is sent to the nosecone microprocessor 128 causing the nosecone battery 140
12 to stop powering the electromagnets 125. The nosecone microprocessor 128 also
13 sends a signal to activate the solenoid plungers 126 to push and separate the left half
14 123 and the right half 124 from one another and from the exterior module 103. The
15  solenoid plungers 126 are also used to overcome the residual magnetic pull of the
16  electromagnets 125 after the nosecone battery 140 has stopped energizing the
17  electromagnets 125 and to separate the left half 123 and the right half 124 to create a
18  clear space for the exterior module 103 to have a free fall to the ground. Due to the
19  egg shape configuration of the exterior module 103 and the speed that the exterior
20  module 103 is free falling, the lift and the aerodynamics of the airdropped system is
21  changed once the nosecone 102 is separated from the exterior module 103.

22

23 [0026] Simultaneously, and also with reference to Fig. 2, the microprocessor
24 112 in the interior module 106 sends a signal to the unlatching servo-motor 119 which

25 operates a cam to release a latch 117, which in turn causes the tailfin 101 to be



19 egg shape configuration of the exterior nodule 103 and the speed that the
exterior 20 nodule 103 is free faIIing the lift and the aerodynam cs of
the airdropped systemis 21 changed o e the nosecone 102 is separated from
the exterior nodule 103. 22 23 [00261 Sinultaneously, and also with
refereneto Fi m.cro 4 11 rior modul e 106
Sends af oi oA gaht A ST ARIAE DSBS s bwtlaf IR HBEA IR, om0
release _a latch_ 117, which in turn causes the tailfin 101 to be 12 1

separ ated fMEE {He "@&leﬂeéﬁs thedalian 183 awnhiremethesesterianmedale 1Re Hel i cal

conpression 2 spring 122 which ejects the tailfin 101 away fromthe
ext eri o3 noderbprot@lor Thwild alsp actyate thesanseledonieten 113 @l bagimta ngatuee thiee
accel eroneter 113 to begin to neasure the 4 acceleration of the exterior

nmodul e 403 addeRrandsl thé @xeriok itodll€ 03 ThoRhigeS] Iy st i el&ctrbléptibalsteanl y be
rai sed above the exterior nodule 103 when there is no nore 6 acceleration

or vibrati '1825 @ﬁ&l?%fni;ﬂ Bplérafsgéi’ a%ﬁ%a'ﬂ‘?er QUEli6E ni'ojdﬁboué'é, Qﬁ&e’n”gxe}és 8%*1{% gXxterior

7 nmodul e have and there 1s no nore nci ng Wth

Lar get b caterlsotionss Bty Selfe] b s terdyamelad T indi aﬁ@gif%aéib%%’ﬁtér?%es.lgned

energy 11 absorblng erX|bIe carbon conposite structures 107 held by screws
and r ubber modplegi03haee landedianchiberstis ne morebeunciigehes bet ween the inner wal |

of interior nodule 106 13 and the housings containing: the cargo 110 or the
el ectrogoptics system 115, the 14 unlatching servonotor 119 and the
pan-tilt servonotor 141, the l|latching nmechanism 15 which conprises the

llatch 147 squd7ppri ngvslmref&rlaﬁcer@%gamf@f He QR et o8 hffiullfo3 frbefalld & e not or

111, the mcroprocessor 112, the interior nodule battery 127, the radio 17

recei VeE 1 Al 56 53 Snb ST o BABA er 185 S She 4ARiaRPIRERR A BErGnET O

due to

11  absorbing flexible carbon composite structures 107 held by screws and rubber
12 grommets and the structure stretches between the inner wall of interior module 106
13 and the housings containing: the cargo 110 or the electro-optics system 115, the
14  unlatching servomotor 119 and the pan-tilt servomotor 141, the latching mechanism
15  which comprises the latch 117 and spring 118, the rack and pinion system 109, the
16 DC motor 111, the microprocessor 112, the interior module battery 127, the radio
17  receiver 114 and wireless remote control receiver 116, absorbs the energy due to
18  impacts. The exterior module 103 is allowed to bounce freely on the ground until it is
19  stationary and settles generally in an upright posture. The energy absorbing layer
20  between the exterior module 103 and the interior module 106 and the specially
21  designed energy absorbing flexible carbon composite structure 107 and the screws
22 and rubber grommets which holds the structure 107 advantageously maintains the
23 integrity of the cargo 110 such that the cargo 110 is fully functional once the exterior
24  module 103 settles. The exterior module 103 is preferably egg shaped and can be

25  provided with ballast which is securely fixed at the lower half of the interior module



18 inpacts. The exterior nodule 103 is allowed to bounce freely on the
ground until it is 19 stationary and ggttles generally in an upright
posture. The energy absorbing |layer 20-between the exterior nodule 103 and
the interior nodule 106 and the specially 21 designed energy absorbing

flexibleg c .conmposite structure 107 and. th Crews . and r ubber

or omret & WP HiGRTan RS ketRS e e or S EuE R g p B AR 5
integrity of the cargo 110 such that the cargo 110 js fully functional once
the exteri ittlespon thsipunds dgheaviyiqbiact sugheascasaddbag orisadican alsg besepreler abl y
egg shaped and can be 25 provided with ballast which is securely fixed at
the | owkr htdchedfto tthe intetier inoduleotlfl o lkdver 1thd @entreTlof gravdiyaot dygeousliqr keeps
the exterior nodule 103 in an upright posture after it 2 settles on the
ground. 4 A aRauv) 1@8) ect such as a sandbag or | ead can al so be securely 3
attached to the interior nodule 106 to |ower the centre of gravity of the
exteriog 4 nodule 103. 5 6 [0028] Wth reference to Fig. 4, the

accel eroneter 113 in the interior nodule 7 106 will indicate to the

m croproce .. 112 that the external dul e, 103 an he, 8 jnteriar, nodul e
To6. o ebst I0B8har y, - kb FlGBR Dgstrb foreigtoneGR AL A tieglsiof odhlery o
the DC notor 111 to drive the rack and pinion system 109 to deliver the
cargo 110 186 willriadigatet teethe upisrapracesstiel 12athgo the1exteranl medaleyvl Weand theer a or
an optical equipnment. 11 In another preferred enbodi nent, the cargo can be

humani t &r i anersorppbddids 1 06recti stationady? afdéviicreprocessdr d12 otlheenddebignadrtablags et c.
The rack and pinion system 109 is able to 13 deploy the optical equi pnent

to a hegghtSPCtfstor 11€ tOREVE Fhe ROKIRTRMioR 3P5téRAOIRY HelivdrdhORaidCl @S- The
wireless transmtter in the electro-optics system 115 would then 15

L30T o SRR A TRASBSLP R 0 B B b oL

't ensilf ! e(Ijn \ellilc()jtﬁgr preferred embodiment, the cargo can be humanitarian supplies, medical
12 device, food or other deliverables etc. The rack and pinion system 109 is able to
13 deploy the optical equipment to a height so that the optical equipment can look over
14  obstacles. The wireless transmitter in the electro-optics system 115 would then
15  transmit the data captured by the optical equipment wirelessly to the remote base
16  station. The data includes but not limited to the image and thermal intensified video
17  and audio signals of the target, the longitude and latitude of the exterior module 103,
18  the identification of the node that is transmitting the data, the direction of the target,
19  the acoustics and seismic signals. The wireless remote control receiver 116 would
20  receive control signals from the remote base station and thus an operator in the remote
21  base station advantageously will be able to control the pan-tilt servomotor 141 of the
22 optical equipment remotely.
23

24 [0029] As previously mentioned in paragraph [0019], the microprocessor 112

25  is normally in a sleep mode. In cases when the acoustics sensor 133 and/or seismic



17 and audio signals of the target, the |longitude and | atitude of the
exterior nodule 103, 18 the identific%i on of the node that is transmtting
the data, the direction of the target, '19 the acoustics and seisnc
signals. The wireless renote control receiver 116 would 20 receive control

signal s fr 1.0 LNt te 21
base st <13.t i g@%ﬁ\&%ﬁ%&%ﬁ@éﬁvﬁ F{ng&éﬁg{bg “ﬁ‘gﬁzeof]@r%ﬁ?{tﬁ%‘%&aﬁ?ﬁeﬁ%gﬁeomot or
141 of the. 22 optical equi nt,.renotely, 23,24 [0029] As previously
ment i onbd  ith HSaRRGE BASC BG) decidhs i HiFshe SagEdim Suthgie iy RBYYSY in a
sl eep node. In cases when the acoustics sensor 133 and/or seismc 14 1
sensor 135sysweili2ostaygalld0 &.gen videe camewrdrgrmienehhone)lmasendingtaawvirelassry, or
the operator 2 in the renote base station decides to view the environnent
with thg ekigailr @ @ ingiSropBoceysdi e1n2] ltherothe amigpiddessoe. tl2. wall viedeioe carer a or
a m crophone) by sending a wireless 4 signal to the m croprocessor 112,

then the mjge t%@séﬂgeuéitgscyel'a{te Elﬁeca.béﬁ%gﬂgsgygt?%leﬁfﬂpfhea@&r%#?ryﬂlet 0

operate the el ectro-opti stem 115. r itn the 6 renote base
station_wrel essl

nd renotely operat the pan-tilt .servonotor. 141 to 7
Che i ret FORC B oG, aatnt Mareless R0 apRoRTy brffa®l e mantill e BRSOk Pon
transmtter 8 132 which is placed inside the interior nodule 106 wll
provi de7t héha dirgetign&f dheisignal ohlyg BB§eangmna 1 and ghe 6 Solocatien wanseritesy nodul e
103. The digital conmpass inside the 10 electro-optics system 115 provides
t he azi 8ut 032 dhici2s pReEDInAde threintercwuinddide I9anwilkpravidea thentatitidesartid3 bei ng
dropped in an area, 13 each external nodule 103 could be a node in

nul ti - ngde |Migital€ 6 tHedsfTon 6t the lekterior AbdiIRNB, THaldRgital ebMphRAUNSLE theot
limted to the followng: the identification of an 15 individual node, the
latituqg angonghilidSell 119 5oV heldfind@g! Muth of the direction of
11
12 [0030] As there could be many external modules 103 being dropped in an area,
13 each external module 103 could be a node in multi-node wireless sensor network..
14 Hence, data including but not limited to the following: the identification of an
15  individual node, the latitude and longitude of the node, the azimuth of the direction of
16  view of the electro optics system 115, and the audio-video of the object generating the
17  acoustic and/or seismic signals or the surroundings are transmitted wirelessly to the
18  operator in the remote base station.
19
20  [0031] In an alternative embodiment, when the altitude of the aerial vehicle is
21 known before the aerial vehicle drops the system 100, system 100 does not need to
22 have a distance sensor 137 as part of the triggering mechanism but instead uses a
23 timer. In this embodiment, the optimum altitude for the disengagement of the tailfin

24 101 and nosecone 102 from the exterior module 103 is predetermined as an altitude at

25 a given time after deployment of system 100. Therefore, when the system delivery



16 view of the electro optics system 115, and the audi o-video of the object
generating the 17 acoustic and/or seispgic signals or the surroundings are
transmtted wirelessly to the 18 operééor in the renpte base station. 19

20 [00311 In an alternative enbodi ment, when the altitude of the aerial
vehicle is, 2 nown before the. aerial, vehicle drops the syst 100, system
100 doeb nBeY FRPRHS and 4 Fotemal GG iod Sl Ui Guvog o M 3p et
triggering nmechani smbut instead uses a 23 tinmer. In this enbodi nent, the
opt i nun? al @stgnaldofths radipregsivenlj4pnddhe nesecqnedeeedyqrili2g, ingtipting the@ensecone
102 fromthe exterior nodule 103 is predeternmined as an altitude at 25 a

gi ven t3 ne tlefrheropdeqeissoy e A tand thestyrm ereim tidHoseTdrermicorpeocostrerl 28 sarstymingm
delivery 15 1 bay 108 opens and the system 100 i s depl oyed, the delivery
bay trapsmahd fHcrdhdéhtmENAS tinder aTRS ailBlerih® nideBakiddli Will BE @éthRkedl Wiefihet he
nosecone receiver 129, initiating the tinmer in 3 the m croprocessor 112 and
the tiner i se 1 croprocessor 128 start timng, 4 and
increngﬁtihgx%€§n¥@égﬁggﬁﬁgh§Tiggering mechanismw || be activated when tine
5 increpents to a preset value. 6 7 [0032] Fromthe foregoing disclosure
and det&i | ed description of certain 8 preferred enbodinments, it wll be
apparent that various nodifications, additions and 9 other alternative
enbodi nént $0082¢ possFpire thet fesegoinge pizactaswy And rdetailed t daseriptiamp of anstfainl 0
spirit of the invention. The enbodi ments di scussed were chosen and descri bed
to 11 ®roypidardd@nbediinents| lsyitlebed gpatent tHae varidwchpdiisatidnst hdditiensedridi on and
its practical 12 application to thereby enable one of ordinary skill in the
art to gse ' [ i ' [ : ' '

Todi 1 cat i 8%%@%%?‘8%%@3“??? dS%PtI%i ‘gluﬁfaaaré Hgﬁsmeﬁ’?gﬁeg‘o%té%ﬁ?ég‘%ﬁé Al such

modi i 78 ti g&?it %?Cjthé/ ?rrlxle%%ibr?nfhea%r%b\(’)\nditmrgn% irs]gusgé:(f) Rf%reozhcgsgr? and described to

11 provide the best illustration of the principles of the invention and its practical
12 application to thereby enable one of ordinary skill in the art to use the invention in
13 various embodiments and with various modifications as are suited to the particular use
14  contemplated. All such modifications and variations are within the scope of the
15 invention as determined by the appended claims when interpreted in accordance with

16 the breadth to which they are fairly, legally, and equitably entitled.



15 invention as determ ned by the appended cl ainms when interpreted in
accordance with 16 the breadth to which they are fairly, legally, and
equitably entitled. 16 1 CLAIMS 2 1. ¥ nethod for deliveri ng cargo from an
aerial vehicle to a target area 3 conprising, in conbination the steps of:
4 encasji ng Lg«i rgo in a system wherein the systemhas a circular error 5
probablle vh H@I oyed; 6 dropping the system 7 allowing the systemto

| and, to bounce and to settle in an upright position, 8 wherein the

circul & ekror $rowstiode et delivering seasge  feom, athjagrighachiglegéa aatasget aied 9

depl oying the cargo above a predeterm ned hei ght after the system has
settledd ddnprisig, irfcombihatibif the s@es ofreri ng cargo froman aerial vehicle to a
target area 12 conprising, in conbination the steps of 13 formng a system

whi ch cpnpri SeSerRadlNS WRONGrgA irt al bystdin, MeRif @d SystdRIMsCa AuRRVERY an
upper half and a lower half, the exterior nodule conprising an exterior 15

cover, @an | i | ont ai ni ng cargo, and an energy absorption |ayer
bet Weensa 1@%@%{)&%2\1}%@&8?%1?%%%' e and the interior nodule; and the interior
nodul e havi ng an ener 17 absorbing structure to protect the cargo; 18
droppi fy the sySBPINGIRG Systeftir get area; 19 triggering a triggeri ng mechani sm
whi ch separates the nosecone and tailfin 20 fromthe exterior nodule; 21

al l owi i t he exaltawiog thodystantto lhrdhdo doedndeoarsketa sedtle mn an uppightyhosipasi ti on;
and 22 deploying the cargo above a predeterm ned height after the exterior
nmodul e 8 wherein the circular error probable of the system is within the target area; and

9 deploying the cargo above a predetermined height after the system has settled.
10
11 2. A method for delivering cargo from an aerial vehicle to a target area

12 comprising, in combination the steps of:

13 forming a system which comprises a nosecone, a tailfin, an exterior module
14  having an upper half and a lower half, the exterior module comprising an exterior
15  cover, an interior module containing cargo, and an energy absorption layer between
16  the exterior module and the interior module; and the interior module having an energy
17  absorbing structure to protect the cargo;

18 dropping the system over a target area;

19 triggering a triggering mechanism which separates the nosecone and tailfin
20  from the exterior module;

21 allowing the exterior module to land and to settle in an upright position; and
22 deploying the cargo above a predetermined height after the exterior module
23 has settled.

24



23 has settled. 24 17 1 3. The nethod of claim2 wherein the exterior
nodul e has a center of gravity at |l ower half. 3 4 4. The nethod of
claims 2 or 3 wherein the energy absorE ion | ayer between the 5 exterior
nodul e and the interior nodule totally surrounds the interior nodul e except
6 for an openi S Th ny one
of cl alalm; ngh%/\ﬁ'gtrhgd ol}%ﬁ]%m?ng}rhg%l&a scffr’&e 1|o(r)£n dgllegf}as geb %gavqﬁeqeit erior
nodul e and the i i or nmodul e conprises one of |nflatable balls, 10 air
bags, rubble %Wer& Esti c grommets, sheets with shock absorbing and inpact 11
resi stance properties , and any conbinations of the materials. 12 13 6. The
met hod f any one of clainms 2 to 5 wherein the exterior cover of the 14
exterior nodule is a zipped bag that conprises one of nylon, neoprene,

pl astic4 kavl ar ThelmeftdldrofelaideQ ateniviéreiiatic ehagl hBsorpiton B9t Igdwekn theanvas,
speci al polyners and any 16 conbinations thereof. 17 18 7. The net hod of

any ones of eﬁéﬁérr}ﬁogul{: Qn@ BRI rx}ﬂcgﬁleef&rtaﬂ"}" sfro (?Mh@ 1H@§otaﬁod&1% eri'(g tshaped

cross section. The net any one of clalns rein the
noseco f the exterior nodule and the ta|If|n is
" the Gpplr thapfiteg ?O[fﬁeshgﬁ LR pifaul'e.

7

8 5. The method of any one of claims 2 to 4 wherein the energy absorption layer

9  between the exterior module and the interior module comprises one of inflatable balls,
10  air bags, rubber or plastic grommets, sheets with shock absorbing and impact
11  resistance properties , and any combinations of the materials.

12

13 6. The method of any one of claims 2 to 5 wherein the exterior cover of the
14  exterior module is a zipped bag that comprises one of nylon, neoprene, plastic, kevlar
15  fabric, 200 denier Yarn, Vectran HS, softgoods, canvas, special polymers and any
16  combinations thereof.

17

18 7. The method of any one of claims 2 to 6 wherein the exterior module has an
19  egg-shaped cross section.

20

21 8. The method of any one of claims 2 to 7 wherein the nosecone is at the lower
22 half of the exterior module and the tailfin is at the upper half of the exterior module.
23

24 9. The method of any one of claims 2 to 8 wherein the nosecone comprises a

25  microprocessor and the interior module comprises a microprocessor.



23 24 9. The nethod of any one of clains 2 to 8 wherein the nosecone
conprises a 25 mcroprocessor and the jnterior nodule conprises a

m croprocessor. 18 1 2 10. The et hodl%f claim9 wherein the nosecone
further conprises a distance 3 sensor, and the distance sensor acts as part
of the triggering nechanism and the 4 nosecone and tailfin are separable
fromthe exterior nodule when the di stance sensor 5 senses that the system
is at a predetermned altitude fromthe target area, a signal is. 6 sent to
the ni & optbceshis methodnet plae Sonbdersit the ppseemesirdey samprisessadistanset he 7
m croprocessor in the interior nodule. 8 9 11. The nethod of any one of

cl ai ns 2 twen$orf and hier distampe issnsog aatst asvpart off thddriggefingovedmnsmgreghdathe i mer i n
the interior nodule, wherein the nosecone and tailfin are 11 separable from

the exterifsedondah@ taitfiare Repdrabie fivin BHeldk@iriot MRl WREH S dEsteetsahddr 12
value after the systemis deployed. 13 14 12. The nethod of any one of

claims 2 tondl tm.etﬁgis?sééigg? taf?ﬂ%&%{erﬁﬂ‘;&eﬁ atllji}ﬁdé%]?r'bgle{he tlél%ﬁf_"“ﬁr%g; a &@ﬁe@%‘t erior

nodul e "bounces pri or g Inthe uprig posit The
nmet hod of any ong of. clainms 2 to 12 wherein the interior npdule 1

Compr 1 dos S 40Q6% GHISTATNESR T ohESERE. bt XRBESY SEPUnBabt dP OF br at i on
of the 19 interior nodule and exterior nodule, and the cargo conprises

el ect r oL opmiceeproeassoras the infegioy mydblecamera with or without an i mage and
thermal intensifier and a m crophone, and 21 the electro-optics is

depl oyabl e after the accel eroneter neasures one of no

9 11.  The method of any one of claims 2 to 8 further comprising a timer on the
10 nosecone and a timer in the interior module, wherein the nosecone and tailfin are
11  separable from the exterior module when the time of either timer reaches a certain
12 value after the system is deployed.

13

14 12.  The method of any one of claims 2 to 11 wherein upon contact with the target
15  area, the exterior module bounces prior to settling in the upright position.

16

17 13.  The method of any one of claims 2 to 12 wherein the interior module
18  comprises an accelerometer which measures the acceleration and/or vibration of the
19  interior module and exterior module, and the cargo comprises electro-optics such as a
20  video camera with or without an image and thermal intensifier and a microphone, and
21  the electro-optics is deployable after the accelerometer measures one of no
22 acceleration and vibration, and both no acceleration and vibration of the interior
23 module and exterior module.

24



22 acceleration and vibration, and both no acceleration and vibration of the
interior 23 nodule and exterior mnodul 24 19 1 14. The method of claim 13
wherein both the panning and tilting oigthe el ectro- 2 optics can be

controlled wirelessly froma renote base station. 3 4 15. The nmet hod of any

one of ¢l al 2+10 1 i.n pnt.erigr.nmodul . .$6S gn.acoustic
sensor, o L& sy he mhal el | SR Rt linRe ang SR pEQR @REDTP
sei sm c_signals around the cargo d the final |ocation of the cargo after

t he 7%nt%Rt}%ﬁa%éﬂmr@r%g“ﬂ@éqfsla?fnméae%t@&aﬁerféat%und. 8 9 16. The nethod
of any one of clainms 2 to 15 wherein the energy absorption 10 structure
conpri sks a carbon conposite honeyconb structure and the interior nodule 11
conprises the cargo and an operating system 12 the energy absorption

structufe 15 seThé eflethed T arnynene Wil ¢laigds Lhe 1atwhdrein theSim@&ehi modleh screws
and rubber grommets; and 14 the energy absorption structure is |ocated

bet weens t heg L Nk i Fals 17 17.
The. nethod SpAES allAcousit spir, MisRhihenshy oA GEY B bAfnE MdRmuiRs 1
conprises a camattached to_an | at chi ng sekvQ-not.or a latgh, -and the
CarTti b 1 Setdmsrias Sehns Al he Rises aBf SR BT G ER sf A PoreS el 8 "ner o n
the m croprocessor 20 sends a signal to the unlatching servo-notor to
activat® t Héeriamadyle s dbsendiopped entephe groundind the tailfin separates from

the exterior nodule with the assi stance of the helical
8

9 16. The method of any one of claims 2 to 15 wherein the energy absorption
10  structure comprises a carbon composite honeycomb structure and the interior module
11  comprises the cargo and an operating system;

12 the energy absorption structure is secured to an inner wall of the interior
13 module with screws and rubber grommets; and

14 the energy absorption structure is located between the inner wall of the interior
15  module and the cargo.

16

17 17.  The method of any one of claims 9 to 16 wherein the interior module
18 comprises a cam attached to an unlatching servo-motor and a latch, and the tailfin
19  comprises a helical compression spring around the shaft, wherein the microprocessor
20  sends a signal to the unlatching servo-motor to activate the cam to release the latch,
21  and the tailfin separates from the exterior module with the assistance of the helical
22 compression spring which biases the tailfin away from the exterior module.

23

24 18.  The method of any one of claims 2 to 17 wherein the nosecone comprises a

25 right half and a left half, the left half comprising a plurality of electromagnets; and



22 conpression spring which biases the tailfin away fromthe exterior
nodul e. 23 24 18. The nethod of any og& of clains 2 to 17 wherein the
nosecone conprises a 25 right half anti"a left half, the left half
conprising a plurality of electromagnets; and 20 1 the right half and

bott omof the exterior dul e sl n oft jrons, and 2 .-when th

el ect rolmagnet S @%é‘%ﬁ@?ﬁ?ﬁ“@d‘?“ﬁﬁ@g@:?’gﬁﬁ rg%jgg%lngﬁajpégﬂg ?Orﬂolr{ “Scé‘é‘ger ate to
3 secure thﬁ r{hghieehalf and the left half together and at the sane tine,
secur e 4 heWhen HigSlschRBagRsts fe cagieierothe fsglipRagnets gndisft eps GePSAEE Bf cl ai m
18 wherein the nosecone conprises a Plurality of spring 7 |oaded solenoid
pl ungerys, seawrcetha nighdrhadlc and dhe deft dplft togetber ambiat! the sargertsnesi seburg the command
fromthe mcroprocessor in the nosecone, results in the solenoid plungers 9
mechaniqal hosegnzho g dxli@ior ngdtuldral f away fromthe left half. 10 11 20. The
met hod of any one of clainms 2 to 19 wherein the interior nodule 12

conpri ses one of an added wei ght and an arrangenent of the cargo so as to

| ower the 13 centre of gravity of the exterior nodule to the lower half. 14

15 21. Th th f |.ai 20 i h dded ight i | .ead,
bt Lo P metS™ o7 Rrou B T B Sheelh b RoREPRS e b A udRG, st an

aerial vehicle to a target area 19 conprising, in conbination: 20 a
noseconk, Waded palenpid pungarse weherdin upap@giieation of the solenoid plungers with a

8 command from the microprocessor in the nosecone, results in the solenoid plungers
9  mechanically pushing the right half away from the left half.
10
11  20. The method of any one of claims 2 to 19 wherein the interior module
12 comprises one of an added weight and an arrangement of the cargo so as to lower the
13 centre of gravity of the exterior module to the lower half.
14
15 21.  The method of claim 20 wherein the added weight is one of lead, battery and
16  sand.
17
18 22, A system for delivering cargo from an aerial vehicle to a target area
19  comprising, in combination:
20 a nosecone, a tailfin and an exterior module;
21 the exterior module having an interior module containing cargo ar}d an energy
22 absorbing structure to protect the cargo;
23 an energy absorption layer positioned between the exterior module and the
24  interior module;

25



21 the exterior nodule having an interior nodule containing cargo and an
energy 22 absorbing structure to protﬁﬁt the cargo; 23 an energy absorption
| ayer positioned between the exterior dule and the 24 interior nodule; 25
21 1 a triggering mechani smwhich separates the nosecone and tailfin from
the 2 exterior dul.e; and 3 wherein the exterior nodul s_an upper half
and a tover hal ? Piesptemeobeniset BFieh2pisnGs o e BBY HiTiodfp Mant s « ne
cargo i s depl oyed above a predeterm ned height after the exterior nodule 6
has set | egkterior modyde; anfhe system of claim 22 wherein the exterior nodul e has
a center of gravity at 9 the lower half. 10 11 24. The systemof clains 22
or 23 viherei n twbereinghgyxtatisompdile had ayeppebbalfverha loverthal, axttasr i or nodul e
and the interior nodule totally surrounds the interior nodule 13 except for

an openy ngedt@iorabsiRhtpréfkectiditcdvet,lahdn. 14 15 25. The system of any one of
clainms 22 to 24 wherein the energy absorption |layer 16 between the exterior

dul d the j ' ' : I 17 ai
bags, rubber  or "BPAEP i AREHARHEOFR plER g RLigh AR et dunte T2 16
resist%PcemgggRﬁaties, and any conbi nations of the materials. 19

7
8 23.  The system of claim 22 wherein the exterior module has a center of gravity at
9  the lower half.
10
11  24.  The system of claims 22 or 23 wherein the energy absorption layer between
12 the exterior module and the interior module totally surrounds the interior module
13 except for an opening for a shaft of the tailfin.
14
15 25.  The system of any one of claims 22 to 24 wherein the energy absorption layer
16  between the exterior module and the interior module comprises one of inflatable balls,
17  air bags, rubber or plastic grommets, sheets with shock absorbing and impact
18  resistance properties, and any combinations of the materials.
19
20 26.  The system of any one of claims 22 to 25 wherein the exterior cover of the
21  exterior module is a zipped bag that comprises one of nylon, neoprene, plastic, kevlar
22 fabric, 200 denier Yarn, Vectran HS, softgoods, canvas, special polymers and any
23 combinations thereof.

24



20 26. The system of any one of clains 22 to 25 wherein the exterior cover
of the 21 exterior nodule is a zipped,bag that conprises one of nylon,
neoprene, plastic, kevlar 22 fabric, O denier Yarn, Vectran HS,
sof t goods, canvas, special polymers and any 23 conbinations thereof. 24 22

1 27, The st 0 I . to 2 iLn t.he tenior _nodul e
has an I 2 %g-s fp@’é@ﬁl 8@21%5(2% &ch]}%ug% 272421“’2%.W ré\i*ﬂgtbgte )étﬁilg m§§l§l%ohﬁga%f cl ai ns
22 to 27 wherein the nosecone is at the lower 5 half of the exterior nodule
and t he t af9ershapsdergss SepeOpper hal f of the exterior module. 6 7 29. The
system of any one of clains 22 to 28 wherein the nosecone conprises a 8

m croprlocessor and the interior nodul e conprises a mcroprocessor. 9 10 30.
The system of claim 29 wherein the nosecone further conprises a distance 11

sensor 4 ang.t heTkH SisRACEf &BNGRIofldims 23 t§aT whefeil IR dosé@@elid AFhaRORANT SM
and the 12 nosecone and tailfin are separable fromthe exterior nodul e when

the di 35‘ a”ﬁa?féﬁﬁéé’{teri&%néaﬂéﬁﬁd tHeakilfd afﬁlét@g};ﬂ 14 tRe BLEAGE Abayged
IS to t

altitude fromthe target area, a signa sent € m Croprocessor in
t he nogfcone and a wireless signal is sent to the 15 m croprocessor in the
interi nmodule. 16 17 31. The system of any one of clains 22 to 30 further
conprising a tinmer on the 18 nosecone and a tinmer in the interior nodul e,
wher ei 7 t he9-nosEosisteanef eny pne af slaims 22 te; 2 arhgrdin the peseeene MR nodul e
when the tinme of either tiner reaches a certain

8  microprocessor and the interior module comprises a microprocessor.

9

10 30. The system of claim 29 wherein the nosecone further comprises a distance
11  sensor, and the distance sensor acts as part of the triggering mechanism, and the
12 nosecone and tailfin are separable from the exterior module when the distance sensor
13 senses that the system is at a predetermined altitude from the target area, a signal is
14 sent to the microprocessor in the nosecone and a wireless signal is sent to the
15  microprocessor in the interior module.

16

17 31.  The system of any one of claims 22 to 30 further comprising a timer on the
18 nosecone and a timer in the interior module, wherein the nosecone and tailfin are
19  separable from the exterior module when the time of either timer reaches a certain
20  value after the system is deployed.
21
22 32,  The system of any one of claims 22 to 31 wherein upon contact with the target
23 area, the exterior module bounces prior to settling generally in the upright position.

24



20 value after the systemis deployed. 21 22 32. The system of any one of
clains 22 to 31 wherein upon contact m%%h the target 23 area, the exterior
nodul e bounces prior to settling generaly in the upright position. 24 23 1
33. The system of any one of clainms 22 to 32 wherein the interior nodule 2

coP LSeS 80, SR SRR LD, P 0oL AR Rr s el o o

el ectro-optics such as a 4 video canera with_ or w thout an image and

t her nal2 i reoEHXSises @R apselerpmgter Ybidnacasiies acrelgsatian ard/ph vabratiens of gthe

depl oyabl e after the accel eroneter neasures one of no 6 acceleration and
vi br at i3on, intenidr hodhlerand axteioe natduten amh the \catgoatongmises eletteo-dptiasrsuch asad 7
exterior nmodules. 8 9 34. The system of claim 33 wherein both the panning

and tilgingd&f cdnft@a Vi@UrvathohPa® RhigeSandaRerBRl HRSHsIR)Y lafd a\hicRIpRSHd, ¥nd r om a

renmote base station. 11 12 35. The system of any one of clains 22 to 34

wherein t @i g@@h%-gﬁt(ijée{?%”& leo%rtﬁhl%oﬁﬁ&j e &Qilgx%%?éri CrAEIRO" one? oFChG™M ©

sensor “and a erm e acoustic signal's, selsmc signals
O Ao B b b5 P M BeRL et B Sl 10
clains 22 to 35 wherein the energy 18 absorption structure conprises a
car bon Tcongéeidarenddatesyconb structure and the 19 interior nodul e conprises
the cargo and an operating system
8
9 34,  The system of claim 33 wherein both the panning and tilting of the electro-

10  optics can be controlled wirelessly from a remote base station.

11

12 35. The system of any one of claims 22 to 34 wherein the interior module

13 comprises an acoustic sensor, a seismic sensor and a GPS to determine the acoustic

14  signals, seismic signals around the cargo and the final location of the cargo after the

15  interior module has been dropped onto the ground.

16

17 36. The system of any one of claims 22 to 35 wherein the energy

18  absorption structure comprises a carbon composite honeycomb structure and the

19  interior module comprises the cargo and an operating system;

20 the energy absorption structure is secured to an inner wall of the

21  interior module with screws and rubber grommets; and

22 the energy absorption structure is located between the inner wall of the

23  interior module and the cargo.

24



20 the energy absorption structure is secured to an inner wall of the 21
interior nodule with screws and rubber Lgromrets; and 22 the energy
absorption structure is |ocated betvvee% the inner wall of the 23 interior
nodul e and the cargo. 24 24 1 37. The system of any one of clains 30 to 36

wherein t i nt-gri d o i a eg .t hi ng
servo- got 23?7 'andﬁ% ?%stté(;[ﬁéyaﬁ%y t% Hg c%’ﬁ;ﬂaﬁrl?si 3%@(3%35@%&]{1%@2 gleh@lt?{ééﬁgé%}r%%r essi on
spring . around the shaft, rein the m croprocessor sends sigpal to the
Pl Bt o nFBErbES Ageey atasheLEs gh e sV gvoiar aaka bt e afBR gt he
tailfin separates fromthe exterior nodule with the assistance of the

hel i cal3 ecommrsees Skl spipregsiohisplingarqued therrbaftawvheren Heayicrapsracssos
exterior nmodule. 7 8 38. The system of any one of clainms 22 to 37 wherein

t he noslecorads asiphalsestha unitchighterbahiotand agtil &€ thehednh to réleaske ahd ldeh, f
conprising a plurality of electromagnets; the 10 right half and bottom of

the extserigy tﬁ@?ﬁlﬁ-’n tdsSTro O feliteriof AoduRNWithNBE alsi®anct breh& hERQMRINEt S

are energi zed, e electromagnets and soft 1rons cooperate to secure 12 the
right I f and the left half. .together.and at t sane ti secure the
nosecol 1bresiRenBnk st g elBlinh MaBhol e EROLWIRNT °C11L 7 1 55
wherein the nosecone conprises a plurality of spring 16 |oaded sol enoid

pl unger’s, wherein upon activation of the solenoid plungers with a 17
command fromthe m croprocessor in the nosecone, results in the solenoid

pl unger&s 38 netlwasysteal by apuehd nfjclalmes 22 ghB7 Indiefeimwlaeyndseconet domprisés ahal f. 19

9 right half and a left half, the left half comprising a plurality of electromagnets; the
10 right half and bottom of the exterior module comprising soft irons, and when the
11  electromagnets are energized, the electromagnets and soft irons cooperate to secure
12 the right half and the left half together and at the same time, secure the nosecone to
13 the exterior module.

14

15 39.  The system of claim 38 wherein the nosecone comprises a plurality of spring
16 loaded solenoid plungers, wherein upon activation of the solenoid plungers with a
17 command from the microprocessor in the nosecone, results in the solenoid plungers
18  mechanically pushing the right half away from the left half.

19

20 40. The system of any one of claims 22 to 39 wherein the interior module
21  comprises one of an added weight and an arrangement of the cargo so as to lower the
22 centre of gravity of the exterior module to the lower half.

23

24 41.  The system of claim 40 wherein the added weight is one of lead, battery and

25  sand.



20 40. The system of any one of clains 22 to 39 wherein the interior nodule
21 conprises one of an added wei ght and an arrangenent of the cargo so as to
| ower the 22 centre of gravity of the’exterior nodule to the |ower half. 23
24 41. The system of claim40 wherein the added weight is one of |ead,
battery and 25 sand. 25 1 2 42. The systemof any one of clains 22 to 41
wherei il the external nodule 3 dropped is a node of a nulti-node wreless
sensor network when a plurality of 4 external nodules are dropped in an
area. 3 6%43. Thresyyemerh oty ohaich daimghe? &p rft lawvhicerimtthe jexternadnmedule he node,
a latitude and 7 longitude of the node, an azinuth of the direction of view
of the 3l edbpmedopt & amdaraf a 8ntiltiamsiei wireldssvsersbe sstwork owhdre ar gloraliey dise
station. 9 10 11 12 13 14 15 16 17 18

4  external modules are dropped in an area.

5
6 43.  The system of claim 42 wherein an identification of the node, a latitude and
7  longitude of the node, an azimuth of the direction of view of the electro-optics are

8 transmitted wirelessly to the remote base station.
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