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| NVENTI ON 4[ 0001] The present invention generally relates to a nethod
and systemfor 5 delivering cargo fromthe air to the ground 6
7BACKGROUND TO THE | NVENTI ON 8[ 0002] Typi cal |y, when cargo or supplies
are dropped froman aerial vehicle, 9such as for humanitarian relief
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7 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.
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20 cargo is potentially aggravated with a gust of wi nd and adverse
envi ronmental 21conditions at the tine when the cargo is |aunched
fromthe aerial vehicle and during 22the airdrop. 23 2

1[ 0004] Mor eover, operations of Special Forces are sometinmes hanpered
by 2 the imted anobunt of cargo that a paratrooper can carry under
hi s par af oi [0004n ai r Modoappestraidngof 8ptdial Hoyces yasd sometimies ahmpetedthy
hazards of overl oading the paratroopers. 4 5[ 0005] Exi sting practices
of dr oppp ngeansidSaniduaiot begditkat USRFatr¥epdricaRlcarfplkadd ¥ parafed. hangh ng
(VTOL) Unmanned Aircraft Vehicle (UAV) to | and the sensors, or a 7
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materialg fromthe UAV. 9However, the existing practices are not cost
effective. 10 11[0006] Thus, there is need for a cost effective
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7  Global Positioning System (GPS) to guide a parachute carrying sensors to land the
8 sensors, or simply dropping sensors wrapped in spongy materials from the UAV.
9  However, the existing practices are not cost effective.
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 aecrial 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



15SUMVARY OF THE | NVENTI ON 16[ 0007] I n accordance with a first aspect,
a nethod for delivering cargo from 17 an aerial vehicle to a target
area conprising formng a system whichshas a nosecone, a 18 tailfin,
and an exterior nodul e having an upper and | ower hal ves and an
interior 19 nodul e containing the cargo. The exterior nodul e has an
exterior] abrastn ah@ Hilfihatdpe BRI @B theVEt@dY GloduldNarRiN@longadbs extfibron
| ayer between the interior nodule and the 2lexterior nodul e; and
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preferred enbodi nents, it will be apparent to those skilled in
8  the art that the present invention provides a significant advance in the technology of
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



8 the art that the present invention provides a significant advance
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after the detachment of the nosecone and tailfin of the systemat a
4 7  illustrative of the basic principles of the invention. The specific design features of the

8  system for delivering cargo from the air to the ground as disclosed herein, including,

9 by way of example, the specific dimensions of the cargo delivering system, will be
10 determined in part by the particular intended application and use environment. Certain
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  variations 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



lpredeterm ned altitude causing the exterior nodul e containing the
interior nodule 2 which carries the cargo to have free fall to the
ground and bounci ng when | anding. 3[0042]Fig 4 shows a
cross-sectional view of the exterior nodule after the 4cargo is
depl oyed. 510013]It should be understood that the appended draw ngs
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alternative and preferred features

10  Yarn, Vectran HS, softgoods materials, canvas or special polymers. The exterior
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



2land enbodi ments shall illustrate the general principles of the
invention with reference 22to a systemsuitable for delivering cargo
fromthe air to the ground. Qther 23enpodi ments suitable for other
applications shall be apparent to those skilled in the 24art given
the benefit of this disclosure. 25 5 1[0015] Turning now to the
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and al |l eviates shocks to be 13transmtted to an interior nodul e 106.
The shap& of the interior nodule is designed

9 [0017] The space between the interior module 106 and the housings can also
10  comprise a GPS antenna 131 and a GPS location transmitter 132, an acoustic sensor
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



14 and built and arranged to fit the cargo and an energy absorbi ng
structure inside the 15interior nodule, such that the centre of
gravity of the exterior nodule and thesinterior 16 nodul e
collectively is in the lower half of the two nodul es. The shock and
vi brations 17 due to inpacts caused by bouncing on the ground are
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interior nodul e 106 and the housings can contain cargo 110 or 4 an
el ect r o-bpt Whish ssestvent Mirlesgy sigaa Khrangh pradioreceiyert Hrh ingle gion mpdule
notor 111, an 5 unlatching servonotor 119 and a pan-tilt servonotor
141, |at%hi HY thetcthadissurcanstingdr 167 do tipr icsena 1 Dahashdeteredathat the spsetang
118, an interior nodule battery 127 and a
9 102 has reached a predetermined altitude above the target area 139 on the ground.
10 Once the wireless signal from the distance sensor is received, a signal is sent from the
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



7m croprocessor 112. 8 910017] The space between the interior nodule
106 and the housings can also 10 conprise a UPS antenna 131 and a UPS
| ocation transmtter 132, an acoustic gensor 11133 and an acoustic
sensor transmitter 134, a seism c sensor 135 and a seismc sensor 12
transmtter 136. The space between the interior nodule 106 and the
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and the Gwei b a srismingensgr i rand 2 3eidmiEGensey FAEMIEER3&Nnd pi ni on system
109 acts as a lifting device, the pinion of 24 which is driven by the
DC notor7 111 control led by the nmicroprocessor 112. The rack 25 and
pi ni on system 109 preferably has the cargo 110 which can be an

el ect r o-®pt j0020] The energy absorption layer 105 can be made up of a plurality of

9 inflatable balls, rubber or plastic grommets, air bags or sheets with shock absorbing
10  and impact resistance properties. Preferably, 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  beraised above the exterior module 103 after the tailfin 101 is ejected.



7 1lsystem 115 nounted on the pan-tilt servonotor 141 which in turn is
attached to one 2 end of the rack as showmn in Fig. 1. The cargo 110
can contain operating systens. The 3ragk and pinion system 109 lifts
the cargo 110 above the exterior nodule 103 to | ook 4over obstacles
after all of the followi ng conditions are nmet: 5(i) triggering a
triggering nechani sm whi ch separates the nosecone and tailfin 6 from
the exterior nodule. The triggering nmechani smconprises a
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receiver 114 in the interior nodul e 8106 that the di stance sensor 137
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predeterm ned altitude above the target area 139 on the ground.
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due to the bouncing of the exterior nodule 103 after it had 16 | anded
on the gfoumaduiee0d) dbe redectrpmpgnstssy3t @ engsgigedh bh aglectricahposreedipm a
transmtter, a 17digital conpass, and a m crophone, and is placed on
top of the papconk [batterer MOn@hoolldiSiyvia nakdcote microproeesscs 128 uhbe dossoneop
of the rack and pinion system 109. The pan-tilt 19servonotor 141 is
used f or9 pamidréi@oddssdt 028 tdnl dlioig: prbgraphed s cremphicommaysd hiepréddiermined
10 altitude above the target area 139 measured by the distance sensor 134 to demagnetize
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



20t hrough a wirel ess renote control receiver 116 with a renote
controller at the base 21station. 22 23[0019] The el ectro-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
25transmit the video signal wirelessly can be substantial. Therefore,
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8 can be ultrasonic, radar, laser or infrared. The system delivery bay 108 is preferably
9  equipped with a delivery bay transmitter 138 which sends a wireless signal, through
10  the nosecone receiver 129 in the nosecone 102 to either:-
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



13 shocks and vibration due to inpacts caused by the bouncing of the
external nodule 14103 after it has |anded on the ground. The exterior
cover 104 can be a nylon, canvas, 15poljyner or kevlar zipped bag. A
shaft 120 of the tailfin 101 can be |atched with a 16 | atching
mechani sm housed in the interior nodule 106. A camis nounted on the
17 unl atchi mgecae 1020doatmahlithe W distdnbee sdnadrClB7ng stchefsusing itte distance
activated by the cam 18 nounted on the unl atching servonotor 119 to

unl at ch 1 hepdi@édnf ih8 tHDdf W GETRRAEEE ARPYhe! BBuAD. CWRBK QH@?&@& didigndehen
the di stance sensor 137 in the nosecone 102 detected 20 that the

system 190 t@éfei tiqf §Bsdcahd 100 BeeHolRr isBadd ¥ }vtthé Weeinte g@s&hﬁn a

ground, a 2lhelica conpression spring 122 ejects the tail

The shaf V\g 8905 fefiGed @ h]ce'chfIOS# gst% f(1t2 Qﬁﬁeh@& Wbt gﬁe %%ﬂe racPBB

| ocat ed enan openi ng erlor

d f th t h
o ope 2 e 38 49 ShoblE.0E LA 20 BT e
103 a7 t ek W6 ST PhEgRING 6] BE (BRI & cam AT GueH oh PPt SRBIhE
conprises a left half 123 and a right half 124. 3Preferably, the left

hal f 1237 hassreenpiterridPite getizpte shedatch & hatgredacsthe 281fmd@1t he right hal f
4124 and the bottom of the exterior nodule 103 has soft irons that
when t he8 5el ectronmagnets 125 are energi zed, secure the left half 123
and the right half 124
9 [0025] With reference to Fig. 2, when a preset altitude is sensed by the
10  distance sensor 137 after the system 100 is dropped 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



6 together and at the same tine secure the nosecone 102 to the bottom
of the exterior 7 nodule 103. The el ectromagnets 125 are energi zed by
el ectrical power froma 8 nosecone batjhery 140 controlled by a
nosecone m croprocessor 128. The nosecone 9 mcroprocessor 128 can

al so be progranmed to create a command at a predeterm ned 10al titude

above the t@pgetd domathd SQerdrasidulzdl BYwithile BisBiaate 6f the heltal doddbréssion
demagneti ze 11lthe el ectro-magnets 125 to separate the left half 123

and the 7i gfptinfabd Widdh afeistiRe @it 1012awdiefibal 1htidkieldl motilR N@segene

battery 140 and the nosecone m croprocessor 128 are 13both housed in

t he ”Oseﬁor‘;‘ﬁlcﬂadﬁfoceésﬂsr bl %?%W&Na{éﬂﬁé Al ERbmdi& 19"[@%5%19 ’I@%Qéu?e the>

on the left h 123 are l6magnetically secured to soft iron plates
ttach to h

ol et romngrisrarbutl efhde é%ﬁlgﬂ s el 19, S SRE FeBh S S8 icss 5??
18 to .t ft t tt hed to. t bot .

oxct or 1 or> ot SRS Prane PEIE 1Rl $RE5 TaBlect Bhpeh TS ST B Pere
pl ungers 126 whi ch can be S(gqrtqc;e% | oaded.. When 20 the system 100 is

dr opped & o #cypraden Friipraken &déhwa@aqow%}l% wélca%& haldee B
21137 housed in the nosecone 102, the nosecone m croprocessor 128
turns off tnedypol@rhazelasdedanddheseismomeynbewncines, dermmgnet i zi ng t he

el ectromagnets 125, and at the sanme 23tinme activates all the sol enoid
pl unger 8 126. 24

9 [0027] With reference to Fig. 3, after the exterior module 103 free falls to the
10  target area 139, the energy absorption layer 105 and the specially designed energy
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



10 100231The sol enoid plungers 126 separate the left half 123 from
the right half 2124. At the sane tine, the electromagnets hol ding the
nosecone 102 and the exterior 3 nodul 3103 together are demagneti zed
allowing the exterior nodule 103 to have a 4 free fall to the ground.
At the sane time, the nosecone m croprocessor 128 sends a 5w rel ess
si gnal throuyh Taisraddintages@hskdebs the exBfori Modhe 1 00BeaPeighibstuge Athe it

6m croprocessor 112 through a radio receiver 114 to eject the tailfin

101. They | efditldd dhfthe dddndrAh&ivgRbjchash as HkHdBAL 6 RENSAN aldode securely

installed at its tip. The distance sensor 137 8can be ultrasonic,

radar, |fsefu@hed fof hadiRdrior! BOISY Si06 q@\kzérvﬁé %e}?@é’ 011 gﬁwi $ Jerkd @h@l%ry 9

equped wnthadelvery bay transmtter s a wmreless
si gnal , §4 he nosecone receiver 129 in the nosecone 102 to
ei t her: %th%he nosecone nicroprocessor 128 or 12(ii) a tiner,

whi ch ca be a conponent of the nosecone m croprocessor 128, 13 when
the system 100 is dropped fromthe bay 108. D stance sensor 137 may
not be 14 requjired when the height of the rel ease of.the system 100
fromthe® aefq%aq; vehi ol &h refergrcetqdin 4 the acpleromgien 113 ndhe iHgiayaqdsls
100 is dropped fromthe systemdelivery bay 16108, the delivery bay
transmit? er 1063wl éndiestentor theiraiceipgaeassor bl2x that fher external meoduleydp3 and ﬁh?e

17 nosecone m croprocessor 128 through the nosecone receiver 129 in
t he nose8onmtetidf mbdule 10Aiatel Bdtnatyeamieastpeoressbr OF2 wilhwendf sfgneletofsairt .
At a preset tinme, the left half 123 and 19 the right half 124 of the
nosecone9 10the @0 ntagorsdpao akieel tiendclaind pigion agderhil0e to tbléver the cargo 110
10  through the tube 121. The cargo 110 can be a video camera or an optical equipment.
11 In another 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



20 nosecone 102 is separated fromthe exterior nodule 103 all ow ng
the exterior nodule 21103 to have a free fall to the ground. 22
2310024]Wth reference to Fig. 1, whemg he systemdelivery bay 108
opens and 24t he system 100 is depl oyed, the delivery bay transmtter
138 sends a signal to the 25 nosecone m croprocessor 128 in the
noseconel 10snidirlGhgreivi 8ighels eftvethe $2Bridrmadbdute 10B1is Jradsesnre tHdaerator
commandi ng the di stance sensor 137 to start neasuring the distance 2

bet ween 1 heint thp ré@hott hasas@m0fRidtd 2o el theengircHst Wwihefe herpopsat
di stance 3 between the nosecone 102 and the ground is sensed by the

di st ances seqsgin {i3%r o 1100AL. 4 PidéELAIRH mIcRHHEAG LY REHRSS Blrcideh?

in the interior nodule 106 via the radio 5transmttér 130 in

nosecong, 104 aMtSrtBPrrﬁﬁﬁ%g&re%%llzll%h%nttﬁlé gfgﬁlf@rdc@ss&egllzt\!v re@m%@

ejection of the taiffin y rotating a cam nounte

ai 11in 10 7?‘3”%?5%}5"?&@14%30%%?9? ol Ao epies S5 malie. 1R P68 Gt

altitude |s sensed b the 1gqsql stance sensor 137 aftgr t he sy s em 100
i s dropped M base el Py vinglensy @pq ramgsely ogerates shespags; F sqreomoif ‘%1 %t he
nosecone_m croprocessor 128 causi nlg%t he nosecone battery 140 12 to

stop powéri fig dinsetion) ofcthe sigagmelths GBS antypna 13d sand dhe GRS dpebien d@sswifter) 28

al so
8 132 which is placed inside the interior module 106 will provide the latitude and

9  longitude of the location of the exterior module 103. The digital compass inside the
10  electro-optics system 115 provides the azimuth.
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 tajlfin
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



13sends a signal to activate the sol enoid plungers 126 to push and
separate the left half 14 123 and the right half 124 from one anot her
and fromthe exterior nodule 103. The Jbsol enoid plungers 126 are

al so used to overcone the residual magnetic pull of the

16el ectromagnets 125 after the nosecone battery 140 has stopped

ener gi zi ng bdyel 08 opkmcind ey s ins1 0035 depish et 0ths e¢lbeat taytthasthiekt 138adehds123
and the right half 124 to create a 18cl ear space for the exterior

nodul e 193 4 GighaVetha ridi®fectidbd 114Qnd BR rBEQRUArecdM® 109, ihitatidSthe dehet hape
configuration of the exterior nodule 103 and the speed that the

exteri or3 20aRduloBrot830r B 21ah@ ehel ththdriif) the n%gb%oxlhé- riﬂcr(gﬂéjcegé? i%%gtfﬁg YRAY cS

of the alirdropped systemis 21lchanged once the nosecone

and o sotwi PR PR REb Ao fiolihe SARMOSICR R 8 SRR e

i nterior_nodul e 10(% sends signal to the unlatching servo-notor 119
whi ch 25dpe’SIeBEY RARSSY YP¥fease a |atch 117, which in turn causes
the tailfin 101 to be 12 l1separated fromthe exterior nodule 103
with thebassistance of the helical conpression 2 spring 122 which
gjects the tailfin 101 away fromthe exterior nodule 103. The .
3mi croprbocel®d?] 112 dirpin destoregoiny disdosune ané cdstatled rassasiption Pft eeroingi n
to measure the 4acceleration of the exterior nodule 103 The cargo 110
or the e8ecprirmeptembedimestsernvill e aphatht thatl waribes madifieaticabadditivheand
exterior nodule 103 when there is no nore

9  other alternative embodiments are possible without departing from the true scope and

10 spirit of the invention. The embodiments discussed were chosen 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.



~/

6accel eration or vibration detected by the accel eroneter 113
indicating that the exterior 7 nodule 103 have | anded and there is no
nore bouncing. 8 9[0027]Wth referenctoto Fig. 3, after the exterior
nodul e 103 free falls to the 10 target area 139, the energy
absorption layer 105 and the specially designed energy 1labsorbing

fl exi bl@sBvVIBON conposite structures 107 held by screws and rubber 12
gromets and the structure stretches between the inner wall of
interior nodule 106 13and the housings containing: the cargo 110 or
the el ectro-optics system 115, the 14 unl atching servonotor 119 and
the par-til tA S¥tRAsSE deliviaaing qargo framcai argiahEelHeERite i tIBRhEh COBRPFINE 8
the latch 117 and spring 118, the rack and pinion system 109, the
16DC notcombirbtion thesstepsoflopr ocessor 112, the interior nodule battery
127, the radio 17receiver 114 and wireless renote control receiver
116, absor bgoinhiag anestey which tempdiesR@act&ond hieta@fid, @i e tferidP Holdle HABinisSin
all owed to bounce freely on the ground until it is 19stationary an

settle i I G : i :
56 bet wiEe FEkLY o 0B LM hO(cPOP ilfile O RARE B RRAGK Dol W KRErior

t he speci ldesi gned ener absorbi-ng, flexible carbon conpgsit
struct dreeorE R G il e RO BR I R SR o P AL e ne
structure .107 vant agequsly maintains the 23integrity of the cargo
110 sucHSHPRROTHE %fg\s iy Bopyle ﬁ@vmaﬁetqnsw aﬁvéwé@gt%@cm Ky prgfechthe
nodul e 103 settles. The exterior nodule 103 is preferably egg shaped
and carfatg®; 25 provided with ballast which is securely fixed at the
| ower half of the interior nodul e

dropping the system over a target area;

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

allowing the exterior module to land and to settle in an upright position; and

deploying the cargo above a predetermined height after the exterior module has

settled.

2. The method of claim 1 wherein the exterior module has a center of gravity at the

lower half.

3. The method of claims 1 or 2 wherein the energy absorption layer between the exterior
module and the interior module totally surrounds the interior module except for an opening

for a shaft of the tailfin.

4. The method of any one of claims 1 to 3 wherein the energy absorption layer between

the exterior module and the interior module comprises one of inflatable balls, air bags, rubber



13 1106. Thi s advant ageously keeps the exterior nodule 103 in an
upright posture after it 2 settles on ;he ground. A heavy object such
as a sandbag or |ead can al so be secu}ely 3attached to the interior
nodul e 106 to lower the centre of gravity of the exterior 4 nodule
103. 5 6[0028]Wth reference to Fig. 4, the acceleroneter 113 in the

i nteri of pRde beAhES, shetts witdiloak @biodbihpendii®papR rei@sse prddettidshaindtdneg
external nodule 103 and the 8interior nodule 106 are stationary, and

m Cr opL8e®seabnsld@hMdaleragnd a signal to start 9 the DC notor 111 to
drive the rack and pinion system 109 to deliver the cargo 110 10

t hrough the tube 121. The cargo 110 can be a video canera or an
optical equi pnent. 11l n another preferred enbodi nent, the cargo can
be huméni t arliharmetbppbf esy onedif cidims Adevé cderdinditt oxtemarherver of the exterior
deliverables etc. The rack and pinion system 109 is able to 13depl oy

the opmcile Bozippehbag thad chgipgiids @R dthdflod, heopih,CelhstR( Ukdvie thbi€@ 0o
| ook over 14obstacles. The wireless transmtter in the electro-optics

syst emglliar vl &ebiand Morapsay, tadie sHatia foRRhdts 86k B ddgiRRiohS Blereof.
s

equi pment wirelessly to the refnpte Base 16station. The data i ncludes
but not limted to the image and thermal intensified video 17and
audi o signals of the target, the longitude and |atitude of the

exteri @ nodlkeandidd ot 8hhenk dgndliifsciatd enwidreinhie RAAL o M@IduieShas an egg-
transmtting the data, the direction of the target,

shaped cross section.

7. The method of any one of claims 1 to 6 wherein the nosecone is at the lower half of

the exterior module and the tailfin is at the upper half of the exterior module.

8. The method of any one of claims 1 to 7 wherein the nosecone comprises a

microprocessor and the interior module comprises a microprocessor.

9. The method of claim 8 wherein the nosecone further comprises a distance sensor, and
the distance sensor acts as part of the triggering mechanism, and the nosecone and tailfin are
separable from the exterior module when the distance sensor senses that the system is at a
predetermined altitude from the target area, a signal is sent to the microprocessor in the

nosecone and a wireless signal is sent to the microprocessor in the interior module.

10.  The method of any one of claims 1 to 7 further comprising a timer on the nosecone
and a timer in the interior module, wherein the nosecone and tailfin are separable from the
exterior module when the time of either timer reaches a certain value after the system is

deployed.



19t he acoustics and seism c signhals. The wireless renote control
receiver 116 woul d 20 receive control gnhals fromthe renote base
station and thus an operator in the rginte 21base station

advant ageously will be able to control the pan-tilt servonotor 141 of
the 22 optical equipnent renotely. 23 24[0029] As previously nentioned
i n paragrapiTheGdiBdd of by oheoHOHRBEEE 010 Whdre2duform 06riRdt Wit thedagbespa,
node. I n cases when the acoustics sensor 133 and/or seismc 14

1sen50rthe1§§eﬁ&9§6dﬁ@e Souea i@ fd §&tt1inB8n B Bhiell pdRibh € 103 i's
stationary, or the operator 2 in the renote base station decides to

view the environment with the electro optics 3system 115 or cargo 110
(e.g.. a video camera or a mcrophone) by sending a wreless 4signal

to the 191 CT OQRERSP DS Atk ond BEBIalHE 1 M Q7 APKRERSRO intdrdct Mbddle E&% hé’e% an
an 5interrupt and makeup to operate the el ectro- optlcs systen1

The oper 6r enot ase V|r I nd I8
oper ot skcustarislhs W RS PP Ahkb b dRrRE 88 Tt d*ﬁe and

signals. The GPS antenna 131 and the UPS | ocation trans, tter 8132
whi ch ite5ion dRefule Ang ethe Hargon FURpiRIes rﬁkj%fmoeopms S s ﬁrlﬁ‘g]?%lé?a’inﬁ@ with or

| atitude and 9l ongi tude of the l|ocation of the exterior nodule 103.
The di giitheiut conpasss reb itiemeh antegusfiec end -2 pricoshenes tandh theselgetenrppless is
the azinmuth. 11

deployable after the accelerometer measures one of no acceleration and vibration, and both

no acceleration and vibration of the interior module and exterior module.

13.  The method of claim 12 wherein both the panning and tilting of the electro-optics can

be controlled wirelessly from a remote base station.

14.  The method of any one of claims 1 to 13 wherein the interior module comprises an
acoustic sensor, a seismic sensor and a GPS to determine the acoustics signals, seismic
signals around the cargo and the final location of the cargo after the interior module has been

dropped onto the ground.

15.  The method of any one of claims 1 to 14 wherein the energy absorption structure
comprises a carbon composite honeycomb structure and the interior module comprises the
cargo and an operating system,;

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

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

module and the cargo.



12[ 0030] As there could be many external nodules 103 being dropped in
an area, 1l3each external nodule 103 cguld be a node in nulti-node

W rel ess sensor network.. 14Hence, data including but not limted to
the followi ng: the identification of an 15i ndivi dual node, the

| atitude and | ongi tude of the node, the azinuth of the direction of

16vi ewief t Mbeehetiedd of aplone sf siymliednollbwhasih thettaidintoduldemnsises heam
obj ect generating the 17acoustic and/or seismc signals or the

surroundh Qg @f & BRI kedohéel endl ¥ 1hen ! Bt H8oRalHRL %mbﬁsefs hg helical
renote base station. 19 20[00311lIn an alternative enbodi nent, when

the alt] . &l vehi 1S no ore t ri.
veni of S0PSY8Y N Gs R 0"Vl P R e et BotiBhal ¢ e
di stance  sensor 137 as part of the triggeri chani.sm but instea
uses a“BHfS S.er‘f%mPFﬂrég 8ribods thespm Wﬁg‘%mtﬂﬁg{ﬁr@aﬁ?& gméffﬁ%gep@%es om
di sengagenent of the tailfin 24101 and nosecone 102 fromthe exterior
nmodul e thostpgorpmedide ayith Hiedssistanee af thethebiealagonpBessipinyaphing wikiclabiages the
depl oyment of system 100. Therefore, when the systemdelivery 15
lbay 1@8lfopevey faod thidextaishendukOO i s depl oyed, the delivery bay
transmtter 138 sends 2a signal to the radio receiver 114 and the
nosecone receiver 129, initiating the tinmer in 3the m croprocessor
112 and the tinmer in the nosecone m croprocessor 128 start timng, 4
and i ndf7emefhie mgethdieoft dnyeme oTflekniths il ggé 6 iwlgreie diramisssonaicbmphiges a right half
activated when tine

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

the right half and bottom of the exterior module comprising soft irons, and when the
electromagnets are energized, the electromagnets and soft irons cooperate to secure the right
half and the left half together and at the same time, secure the nosecone to the exterior

module.

18.  The method of claim 17 wherein the nosecone comprises a plurality of spring loaded
solenoid plungers, wherein upon activation of the solenoid plungers with a command from
the microprocessor in the nosecone, results in the solenoid plungers mechanically pushing the

right half away from the left half.

19.  The method of any one of claims 1 to 18 wherein the interior module comprises one
of an added weight and an arrangement of the cargo so as to lower the centre of gravity of the

exterior module to the lower half.

20. The method of claim 19 wherein the added weight is one of lead, battery and sand.



5increments to a preset value. 6 7[0032] Fromthe foregoing disclosure
and detail ed description of certain 82 eferred enbodi nents, it wll
be apparent that various nodificationS, additions and 9 ot her
alternative enbodi ments are possible wi thout departing fromthe true
scope and 10 spirit of the invention. The enbodi ments di scussed were
chosen2and deswptéhdor dediviiing exigdefrdhanbesihl véllidls te atthi@at ata icb@prising, in
principles of the invention and its practical 12application to

t her ebyogBafalign:one of ordinary skill in the art to use the invention
in 13 various enbodi nents and with various nodifications as are
suited to t .ed. Al'l such nodifications
and varlatlgﬁggg%éémn ﬁﬁngiﬁg%%§%3%§ﬂﬁhﬁ e 15 invention as determ ned
by the appe ded cl ai nms (%xhgn i nter reted | accor.dance with 16the
breadth to ?B‘Fierf‘ﬁ A (e i Wn Frigggodyle CQHB“%&%F%%P?/& Thtitsed.

16 CLAIMS 1. A nethod for delivering cargo froman aerial vehicle to
a t ar gebsqibiag sbeprei tiprRjectithe €685 nati on the steps of f or mi ng
a system whi ch conprises a nosecone, a tailfin, an exterior nodule
havi ng an uppenetgglabscaptibralay@vesitioaéd bettvhen e teeterior modulelaed tenpterist ng
an exterior cover, an interior nodule containing cargo, and an energy
absor ptoh@uld;ayer between the exterior nodule and the interior nodule;
and the interior nodul e havi ng an energy absorbing structure to
protect the Ctﬁ%gé}l qfl&)?lgh \Wﬁ‘éh éf)\?\%a%g Y f8sefodendLilfH £6m the exterio
triggering a t r|ng nec ani smwhi ch separates the nosecone and
tailfin f e exterior nodule; allowing the exterior nodule to

| and aﬁﬁX{ §§ tle in an upright position; and deploying the cargo

above a predeterm ned height after the exterior nodul e has
wherein the exterior module has an upper half and a lower half, and an exterior

abrasion protection cover, and
the cargo is deployed above a predetermined height after the exterior module has

settled.

22. The system of claim 21 wherein the exterior module has a center of gravity at the

lower half.

23.  The system of claims 21 or 22 wherein the energy absorption layer between the
exterior module and the interior module totally surrounds the interior module except for an

opening for a shaft of the tailfin.

24.  The system of any one of claims 21 to 23 wherein the energy absorption layer
between the exterior module and the interior module comprises one of inflatable balls, air
bags, rubber or plastic grommets, sheets with shock absorbing and impact resistance

properties, and any combinations of the materials.



settled. 2. The method of claim 1l wherein the exterior nodule has a
center of gravity at the |ower half The nethod of clainms 1 or 2
wherein the energy absorption | ayer bgtween the exterior nodule and
the interior nodule totally surrounds the interior nodul e except for
an opening for a shaft of the tailfin. 4. The nmethod of any one of

cl ai ms 25. t 0 Thewheedi ¢f dnfyeorRNeE ddima P9 oo 4l WRerkimyBE cRREVEESVer bF IR exterior
pl astic gromrets, sheets with shock absorbi ng and inpact resistance

pr oper th&file lisami@gatbgggm N s Bhie LRGYITRL ﬁé@é&, plastic, & 1AELHAT 2

It
any one of clains wherein the extérior ver of the exterior

dul e 4_s. i h i |
o1 ast § deBigEy AP REGERs! DBeof RTINS TpRAG RIS Al b RBERTons thereor

canvas, special polynmers and any conbinations thereof 6. The nethod
of any one of clains 1 to 5 wherein the exterior nodul e has an

egg- shaped cross section. 7. The nethod of any one of clains 1 to 6
wher ei B0t he Theswstomeot] anyaenet ¢leclhiowe?] wald whkreith gheesateraronodudel bieamage-
the tailfin is at the upper half of the exterior nodule. 8. The

nmet hod shipedryossrectoh. cl ains 1 to 7 wherein the nosecone conprises a

m croprocessor and the interior nodul e conprises a m croprocessor.

9. The nethod of claim8 wherein the nosecone further conprises a

di stance sensor, and the distance sensor acts as part of the
triggenkng ' 0, id.f] . r

the oxtar o P aah Ok B REREAAERR AL e kel B SPREIGE AP
is at redet erm ned titude fromthe target area, a sjgnal is sent
to ¢ et R RS dthe s sl BEheos el fie SHEB BBl s Sen

to the mcroprocessor in the interior nodule. 10. The nethod of any
one of clains 1 to 7 further conprising a tinmer on the nosecone and a
timer in the interior nodul e, wherein the nosecone and tailfin are
separ alBBe f rlbm $yisenexif eanyoonarodudl@msh2h to h2/ theecinftheitokeront i qogrprises a
reaches a certain value after the systemis deployed. 18 11. The
met hod n@itropRicede aed the li@eAdr thodle Snphas inlictipedtessdnt act with the
target area, the exterior nodul e bounces prior to settling in the
upright position. 12. The nethod of any one of clainms 1 to 11
wherein the interior nodule conprises an accel eroneter which nmeasures
the accgl eration_and/.or.viBration of the interior nodul e..and exterior
rodul 6 and eV ERgs eitaR sl fcndosls il QhmRSe Lo s
with or. without an image and therpmal intensifier and a m crophong

and t hdheyisRnseseaRn 4t asPaga|thy Hiseering merhanien.od dhe pesvesns andeaidiin ax
one of no acceleration and vibration, and both no accel eration and

vi br at iseperdfle filgen thet extéror medil¢ evhgndhedistantosensodsanses thaBthe Byetenmeis o d
of claim 12 wherein both the panning and tilting of the

el ect r prajptennmed adititade damnh rtd ke detvares| £3iphyl fsr@m & tenbii@op@sesor in the
station. 14. The method of any one of clains 1 to 13 wherein the

i nteri ebsdtBAAR] £RIPIESEEnAN REPVWShE MiGEPDEssoPinIfd Hlfor yRJIsRY and a
GPS to determ ne the acoustics signals, seismc signals around the
cargo and the final |ocation of the cargo after the interior nodul e
has been dropped onto the ground. 15. The nmethod of any one of

cl ai ns to. 14 erei.n the ener SO i on structure conprises a
car bon tonp bt et b esibe o P PEtarh b 08 FHRBRTIGH & AGL PR e hosccone
conprises the Qargo_and an operating system _

and a timer in the interior module, wherein the nosecone and tailfin are separable from the

exterior module when the time of either timer reaches a certain value after the system is

deployed.



the energy absorption structure is secured to an inner wall of the
interior nodule with screws and rubber, grommets; and t he energy
absorption structure is |ocated betwe the inner wall of the
interior nodule and the cargo. 19 16. The nmethod of any one of
clainms 8 to 15 wherein the interior nodule conprises a cam attached

to an unl at dhhengsteiRrofamfnelof @iima 2l ab gb,wiaihéln tupen tamthdti witlc thi¥Rkigsesrea
hel i cal conpression spring around the shaft, wherein the

M Cr OPRRCEISRr RERUSbAMSEIRRr t8 etlifhg Jefbralif I M usRENGOERbRT tO
activate the ganlto reﬁéase ghe ?at?ﬁ# andythe Pgiéﬁgﬁ Separates from
the exterior nodule with the assistance of the helical conpression
spring which biases the tailfin away fromthe exterior nodule. 17.
The ”?t3b.0d (Tfhe%gyteﬂr@a‘?l Sl Bairhs 9 t%@lmﬁ‘ér@i'nqh& ﬂﬁeﬁ'&sﬁ&ﬁﬂ;@ comprises an
conprises a right half and a left half, the left half conpr|3|n8 a
P2 e Sl EOTIARG S B 08srvion S GRARCY bR HBRE ang
el ectromagnets are energi zed, the.elg&;rona%nets and soft irons |
cooper &ETIh el HEC (AR0r CHAPHSCR fePAIRePIUIST SUHRPF 2t HgER Isamenyithtor
the sane tinme, secure the nosecone to the exterior nodule. 18. The
met hod vothogt ainmimagewpiad dheymiahantgosBeroned compeiophenea gailuthgl elesirapptics is
spring | oaded sol enoi d plungers, wherein upon activation of the

sol enoiddplplablgeafter thictdeceeroarnamkdstu@mohé ef b ccofiératas sad vibfatione and both
nosecone, results in the sol enoid plungers nmechanically pushing the
right halaccadaod aRMibReioh 8 theladefior A exidiRr ARIdARM. of any one of
claims 1 to 18 wherein the interior nodule conprises one of an added
wei ght and an arrangenment of the cargo so as to | ower the centre of
gravity of the exterior nodule to the lower half. 20. The nethod of
cl ai m B3 whengispstbRe fafFRB MWRh&Bin toth 8lteathinked +i1tAd) sehY cRBHo-2HE: can
20 21. A systemfor delivering cargo froman aerial vehicle to a
target ar 1.5l i i L Qn.: nosecone, a tailfin and an
exteriggcﬁgaﬁﬁgﬁﬁﬁé&ggw?ﬁga%%@%%ﬁ%%é%%%%fe having an interior nodul e
contai ning cargo and an energy absorbing structure to protect the

car go; an energy absorption | ayer positioned between the
exteriqr nodyl i nt.erd or: | e . T i i
whi on S2par areerRRE 0By BRI RETAHR yherein fls MLRERhLAA, TRERANLSE
and erein the exterior no e has an er half and a | ower
ol 1, aiif SeRPBA SRTipr s G ge farm g dR i e gun srenals
depl oyed above a predeternined height after the exterior nodul e has
set t | edround the cargo and the final location of the cargo after the interior module has been

dropped onto the ground.

35.  The system of any one of claims 21 to 34 wherein the energy absorption structure
comprises a carbon composite honeycomb structure and the interior module comprises the
cargo and an operating system;

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

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

module and the cargo.



22. The systemof claim 21 wherein the exterior nodul e has a center

of gravity at the lower half 23. The ?ysten1of clainms 21 or 22
wherein the energy absorption | ayer b& ween the exterior nodul e and
the interior nodule totally surrounds the interior nodul e except for
an opening for a shaft of the tailfin. 24. The system of any one of
clai ns 381 t TheJywtesr &f iyt e eNehgys 29080 B Piwhreih AeLintdRh MRl Bémprises a
exterior nodule and the interior nodule conprises one of inflatable

bal I's, @i atBRE& td HPREIat@indPl@od- ot SIME i Reh, ﬁagﬁecﬁé té@ifﬁ{;f rsés a helical

absorbing and I npact resistance properties, and any co nations o

the mterials. 21 25 The systemof any one of clains 21 to. 2

wher o1 SORESop oBipe “Fowal Tur YTHE Whrethe Ritira S Bl gt e o e
t hat conpri ses one of nylon, neoprene, plastic, kevlar fahric, 200
deni er UPATINSALY-FRI0 aslaly Bisem aslrase e prielh and S (pHER seRpRfenfigm
conbi nations thereof 26. The system of any one of clainms 21 to 25
wher ei rihe petedst moidvle withl theeaskigtingg 06 gy hdisalpeunresssa speinig which bdges the
The system of any one of clainms 21 to 26 wherein the nosecone is at

t he | owsifirhabvdy Sdmitheeaati@maiulerodul e and the tailfin is at the upper
hal f of the exterior nodule. 28. The system of any one of clains 21
to 27 wherein the nosecone conprises a m croprocessor and the
interior nodule conprises a mcroprocessor. 29. The system of claim
28 wher3gi n tThe syas@adnay bue bhehineoipiol Fesheaeidithé AcKeeorkadsPiisesant glitalf
di stance sensor acts as part of the triggering nechanism and the
nosecongdangt hak|thd RaHaer RERAMsAR! Ep1lifall) shee@ohREhQs; tﬁyﬁgmlam% Hoktém

di stance sensor senses that the system’is at a predeteilli ned

N _ : : !
al titudggfd %ﬁ&%ﬁ@g\énﬁéﬁ%@% st g%rgﬁ’,‘ 3hd bhet BIY eléct?rﬁg{&%n%% SISO Hle

in the nosecone an I's sent to proc

inthe interior nodule,. 30. The system of a one qf. cl ai 21 to 29
fur ¢ nor BB B EGI e sonPPRe Rt e B S |4 GEehé &
interior nodule, wherein the nosecone and tailfin are separable from

the ext¥Hiedpmadiang scopFreiic DREECPNHE the cxiptigignodylerer reaches a certain
val ue after the systemis deployed. 22

38.  The system of claim 37 wherein the nosecone comprises a plurality of spring loaded
solenoid plungers, wherein upon activation of the solenoid plungers with a command from

the microprocessor in the nosecone, results in the solenoid plungers mechanically pushing the

right half away from the left half.

39. The system of any one of claims 21 to 38 wherein the interior module comprises one
of an added weight and an arrangement of the cargo so as to lower the centre of gravity of the

exterior module to the lower half.
40.  The system of claim 39 wherein the added weight is one of lead, battery and sand.

41.  The system of any one of claims 21 to 40 wherein the external module dropped is a



31. The system of any one of clains 21 to 30 wherein upon contact
with the target area, the exterior nogule bounces prior to settling
generally in the upright position. 327 The system of any one of
claims 21 to 31 wherein the interior nodul e conprises an

accel eroneter which neasures accel eration and/or vibration of the
interi eodendu endaoex vardes Bl etwaldwhie aCluglitE Ofkte®E modules are
el ectro-optics such as a video canera with or without an i mage and
therwahnhgkg@§&§&%5 and a m crophone, and the electro-optics is

depl oyabl'e after the accel eronmeter neasures one of no accel eration
and vibration, and both no accel eration and vibration of the interior
and exterior nodules. 33. The system of claim 32 wherein both the
pal mng_and tilting of the electro-aoptics C%Q%Q contral |l ed ,

Wi rol 082 y fremyvEenghsiamgsuhaeigangpentifigatio the yeferm Bftudngndleasiside
clainms 21 to 33 wherein the interior nodul e conprises an acoustic
sensor ofghggioglgi ensazimeth ahdhe depSianoofietey mfndet Hectepconissi are srapsmiteed
seismc signals around the cargo and the final |ocation of the cargo
aft er tvieclesstyanitioe remotiubase bagsoleen dropped onto the ground. 35. The
system of any one of clains 21 to 34 wherein the energy absorption
structure conprises a carbon conposite honeyconb structure and the
interior nodule conprises the cargo and an operating system

the energy absorption structure is secured to an inner wall of the
interior nodule with screws and rubber grommets; and t he energy
absorption structure is |ocated between the inner wall of the
interior nodule and the cargo. 23 36. The system of any one of
clainms 29 to 35 wherein the interior nodul e conprises a cam attached
to an unl atching servo-notor and a latch, and the tailfin conprises a
hel i cal conpression spring around the shaft, wherein the

m croprocessor sends a signal to the unlatching servo-notor to
activate the camto release the latch, and the tailfin separates from
the exterior nodule with the assistance of the helical conpression
spring which biases the tailfin away fromthe exterior nodule. 37.
The system of any one of clainms 21 to 36 wherein the nosecone
conprises a right half and a left half, the left half conprising a
plurality of electromagnets; the right half and bottom of the
exterior nodule conprising soft irons, and when the el ectromagnets
are energi zed, the el ectromagnets and soft irons cooperate to secure
the right half and the left half together and at the same tine,
secure the nosecone to the exterior nodule. 38. The system of claim
37 wherein the nosecone conprises a plurality of spring | oaded

sol enoi d plungers, wherein upon activation of the sol enoid plungers
with a command fromthe m croprocessor in the nosecone, results in

t he sol enoi d plungers nechanically pushing the right half away from
the left half 39. The system of any one of clains 21 to 38 wherein
the interior nodul e conprises one of an added wei ght and an
arrangenment of the cargo so as to |lower the centre of gravity of the
exterior nodule to the lower half 40. The system of claim 39 wherein
the added weight is one of |ead, battery and sand. 41. The system of
any one of clainms 21 to 40 wherein the external nodul e dropped is a
24 node of a multi-node wirel ess sensor network when a plurality of
external nodul es are dropped in an area. 42. The system of claim4l
wherein an identification of the node, a latitude and | ongitude of

t he node, an azimuth of the direction of view of the electro-optics
are transmtted wirelessly to the renote base station.



