WO 2011/ 066373PCT/ US2010/ 057984 DESCRI PTION TI TLE: Aircraft G oundi ng

Syst em CROSS- REFERENCE TO RELATED APPLI CATI ON This application clains
priority wo2andetite benefit of U.S. Provisional Patent Rppltse@biostesEeri al
No. 61/264,220, filed Novenber 24, 2009, which is hereby incorporated
herein by reference in its entirety for all purposes. FEDERALLY SPONSORED
RESEARCH The i nvention was made with Governnent support under
HRO011- 07- C- 0075 awarded by DARPA. The Governnent has certain rights in the
i nvention. 15 TECHNI CAL FI ELD ESdEngﬂbﬁents pertain to depl oyabl e
adhesi ve anchoring systens and pa}{lcu arl'y to adhesi ve anchoring systens
for aircraft. BACKGROUND 20An unnmanned aerial vehicle (UAV) may | and or

alight o ur.f ace..on ich the UAV may slide due to gravity or other
forces sﬂgﬂL%§MEE$B99WB%Q%§$%?%eS. A UAV may |and or alight on, or position

itself proximate to, a surface on which the UAV may be tasked to apply a

| i qui d- based, pi r reqi f _the surface. The use of beacons,
ant enna Mn@w%?a@mﬁ?ﬁfﬁ%ﬁggkets may require rapid affixing
of such devi CeBis bgplstidnagdss pliorRy & dndlheebeASR WP DS, Preididnal RHt@S ApplicaibOSURE
Enbodi ments include |iquid dlspen5|g%Hassenblles anludlnghadh sive

anchor i ng°4d donbl/ 7 ek220ohiet Hlaverber 6%2dRerdighgs herebyipentporaigd hefeid b¥xt er nal to

a vehi cl gfefc if NIy fRRIIPADS&ENDI Y nmay conprise: (a) an assembly housing
conprising a fluid reservoir; (b) a resilient nmenber di sposed proximte to

the d9senbly housing; and (c) a fluid conduit configured to pierce the

reser voi FEHERRINS YO SOREHRGR/FRRESHI on of the resilient nenber. In sone
enbodi ments, the fluid nay be an adhesive. In sonme enbodi nents, the

assenbl y furt hey ingawipn Weemade WitlyGpeerimdng syppbe upgon §iR0011-07-C-0075 awarded
by DARPA. The Government has certain rights in the invention.

15 TECHNICAL FIELD
Embodiments pertain to deployable adhesive anchoring systems and particularly to

adhesive anchoring systems for aircraft.

BACKGROUND

20 An unmanned aerial vehicle (UAV) may land or alight on a surface on which the UAV
may slide due to gravity or other forces such as aecrodynamic forces. A UAV may land or alight
on, or position itself proximate to, a surface on which the UAV may be tasked to apply a liquid-
based pigment to a target region of the surface. The use of beacons, antenna elements, and/or
instrumentation packets may require rapid affixing of such devices to surfaces or available

25  support structures.

DISCLOSURE
Embodiments include liquid dispensing assemblies including adhesive anchoring
assemblies configured to adhere to a support surface external to a vehicle. For example, an
30  assembly may comprise: (a) an assembly housing comprising a fluid reservoir; (b) a resilient
member disposed proximate to the assembly housing; and (c) a fluid conduit configured to pierce
the reservoir responsive to a decompression of the resilient member. In some embodiments, the
fluid may be an adhesive. In some embodiments, the assembly further comprises a liquid

infusible brush.



WO 2011/ 066373PCT/ US2010/ 057984 In still other enbodi ments, the fluid
reservoir may be a liquid adhesive reservoir and the liquid infusible brush
may be a woquildeestBesi ve i nfusible brush. The fluid conadirtuSeey/obms4
configured to pierce the reservoir via a frusto-conical tip. 5Enbodi nents
may include a system conprising a vehicle and an adhesi ve anchoring
assenbly configured to adhere to a support surface external to the vehicle.
For exanﬁisﬂlqh@@nmb@nwm$thmﬁmadhesbwawahchbﬂﬁdg&aswenbhyomayi%eﬁmﬂd

det achabl. n,. of ..t h dhesi r f gured
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conprlsep&nknmuwdxaﬂhesaﬁﬁmoesmmﬂmpr and a liquid adhesive infu5|ble

10br ush. Enbodi ments may i ncl ude nethods of attachnment and

det achabl e attachnment. For exanple, a nethod of adhesive bondi ng may

conpr gse: (a)Emb@ﬂmﬁmmgm@nmadbesyw@mbmm@mp@shmhwaapde@aﬂmﬁvdaﬁﬁmugir havi ng
positive ure_above | ocal atnosphe ressure to force a portion of

15t he adf § capispgedio adhrguion sppo Hrb‘i‘}lﬁix a?@ﬁL%YFﬁ‘f%ec %‘H‘&E‘Pgt beal

at nos phepbioR LEGS HdlRsivamsth(ing ds@nﬁﬂtﬁmagb@ddt@ahﬂlé enpdriod raregdinegndui t havi ng
atip configured to pler%e t he reservoir n the resiliently, | oaded

condui t PECHGANSEEPLY 13% be cetishugr o %Oéaé%w%&ﬁ epipygd prsitigat TerpdBisieat t ached to

a suppor rancalbﬁﬂgas@é&oly ﬁm@wm?&e%‘lfquiﬂ%ﬂhé@iv@ réd8BlrafEa 1igNd dkeveRihat My
further conprise detaching the reservoir fromthe support structure.

Anot H8r &% | ary met hod of detachably anchoring a 20devi ce via adhesive
bondi ng may conprise: (a) detachably attaching a positive pressure
reservoir to a device, e.g., an air vehicle, an transmtter, or an

i1l umnator, Wabedinants may pelide methody efgdtaghmentandrdporhablegectintest. far adhesi ve,
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above | o ere to force 1ve al on a condui t
to an appldseeg Ie@anvcmﬂnafvaxgmounmsmressmeatbo‘aetlmﬁé pihespherip peswiterte for¢dd perebrealsi ng a

resi ll'SenRﬂey dilé)s?&%%?o %Qg duﬂt t%?rbﬂfphc i sﬁllfef% %R f!lo%glra? ostggeélgci_ p?és%& e%%ﬁ (b)

reservoir when the e5| |en con s un
depl oyi ngeledamgap@hhemﬂy load\edsaondhadavmg aaipsnniﬁm@l tofpieacesthmwmmlswnamahmr e,
e.g., atan 19, .sur, res%rvo xedly
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t he condwmﬂwnmﬁﬁamé &@nnmmheﬂwkdmkh@edﬁﬂ&ehmhh&hn@ahﬁMﬁmbmpﬂndEMHMn@ethod

may further co se _det achi ng .t he ervoir fro devi ce. 30 .BRI EF
DESCR PTG RS TRAT IR Setirt AT arcnatire ot P AGEREY Bt ey of
exanpbe asdcdwa adtiekivé Béndaig thdy doh@ritd: ggﬂascmblytah@cha@@qmwbﬂa@uwramms and

in which: WD 2011/ 066373PCT/ US2010/ 057984 FIGS. 1A,..1B, and 1C
i |1 ust r af®? $5YieExAmpLHsvolisie A Epnshiifes. oopr iRmHnateyheign (RNFIRSFIVERIESSYEE an

enbodi meptseQbir tddtalk 88 Btesiv O \GBNMh&Bin the reservoir containing the adhesive has positive
pressure above local atmosphere to force a portion of the adhesive along a conduit to an
application surface under local atmospheric pressure; (b) releasing a resiliently loaded conduit
25  having a tip configured to pierce the reservoir when the resiliently loaded conduit is unloaded;
and (c) deploying the application surface to a surface of a support structure, e.g., a target
anchoring surface. The exemplary reservoir may be fixedly attached to the support structure via
the application surface connected to the conduit, itself connected to the detachable reservoir, and
the method may further comprise detaching the reservoir from the device.
30
BRIEF DESCRIPTION OF THE DRAWINGS
Embodiments are illustrated by way of example and not limitation in the figures of the

accompanying drawings, and in which:



FIGS. 2A, 2B, and 2C illustrate an exenplary fixed-w ng use of an

enbodi nent of the present invention; 5FIGS. 3A and 3B illustrate an

exenpl ar ywaroangeiment of el enents of an assenbly enbodi memtUused1ob®spr esent
i nvention; FIGS. 3C and 3D illustrate exenplary detachnents of
portions of the elenents of assenbly enbodi nents of the present invention;
FIG 4 illustrates an assenbly enbodi nent of the present invention; 10FIGS.
5A, 5B, and 58GS. [l 4siB.ané 1@nllmgste b Exengidnp ¥ermealt Tabé-Offrndfraedien tVTI@Ment i on;
FI GS. 6A _an B il r at.e anaqt.her senbl y enbodi nent of the present

i nventi OH%&agﬁP@IH’%& Ogtrtlhtfp?‘ﬁgétll thgﬁ?nate yet anot her assenbly enbodi nent of
t he present | RMENRAOIB, akll BS.illBate 8BexcBPlard Bx@hwingbsd dflanstbadimest aftheng and
rotational depl oynment of an enbodi ment of the present invention; 15FIG 9
i |l ust rapéegengﬁwgééor?pl e of a dispensing case enbodiment within a cavity of
an aiscraft fBEsH. agend FBGluskfie bh bxeatplay esangtather clembadofmrkscablt he

adhesi ve a c(gori % assenbl.% in a stowed position; FIG 11 illustrates

anot her 8??88 PR hsresAY IREALYY ve anchoring assenbly in a depl oyed

20posi tion; FFGS. 32And bbuikistratt egendflal dehceiar dif pefibnsadf tigerrdinasi ve
anchoring assenbly show n‘%Fa direction of rotation into a depl oyed
posi t i on2ssembly emppdiments of fhe Presey 4Ve84He enbodi ment of the adhesi ve

anchoring assgipu)ii@frat! £ asleiibly havddnded o @B hAYEH iReSidnl ON Where the brush
portion is in contact wiwth a surface; 25FIG 13A illustrates another

enbodPrent  of FiGte SadHeend eCalheHyr phasserads sbgdimantapf degigsantpisntonon;

FIGS. 6A and 6B illustrate another assembly embodiment of the present invention;

FIGS. 7A and 7B illustrate yet another assembly embodiment of the present invention;

FIGS. 8A, 8B, 8C, 8D and 8E illustrate stowing and rotational deployment of an
embodiment of the present invention;

15 FIG. 9 illustrates an example of a dispensing case embodiment within a cavity of an
aircraft fusclage;

FIG. 10 illustrates another embodiment of the adhesive anchoring assembly in a stowed
position;

FIG. 11 illustrates another embodiment of the adhesive anchoring assembly in a deployed

20 position;

FIG. 12A illustrates another embodiment of the adhesive anchoring assembly showing a
direction of rotation into a deployed position;

FIG. 12B illustrates the embodiment of the adhesive anchoring assembly of FIG. 12A
showing a deployed position where the brush portion is in contact with a surface;

25 FIG. 13A illustrates another embodiment of the adhesive anchoring assembly in a stowed
position;

FIG. 13B illustrates the embodiment of the adhesive anchoring assembly in a stowed
position of FIG. 13 A with the conduit position to allow flow of a liquid adhesive to the brush
portion;

30 FIG. 13C illustrates the embodiment of the adhesive anchoring assembly of FIG. 13B
showing a direction of rotation into a deployed position;

FIG. 14A illustrates in a cross-sectional view another embodiment of the present
invention;

FIG. 14B illustrates in a cross-sectional view a portion of the embodiment of FIG. 14A;



FIG 13B illustrates the enbodi nent of the adhesive anchoring assenbly in a
stowed position of FIG 13A with the conduit position to allow flow of a

| i qui d acWwe=2ud66373t he brush portion; 30FI G 13C il | ust paras2eioes®sbodi ment
of the adhesive anchoring assenbly of FIG 13B showing a direction of
rotation into a depl oyed position; FIG 14A illustrates in a
cross-sectional view another enbodi nent of the present invention; FIG 14B
illustrates i FIICalérilbsEsatsﬂsaciidieoriav Of/ﬂlewnhocbmmttiocﬁﬂle@fesmémvenmmctifﬁ(ﬁn14@1‘ FI G
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t he enbodi nen sent' Tnvention of Tustrates a
si de vi eve@étedinddGl Gt ed enbodi ment of the present invention depicted in

FIG 15; 17|IIustr w of the

def | ected enbBS el GreyTubrEdiont & i PR BLRrbelio it BeRa F o 18
i Il ustr atidsntion ®@pietcd$5FIERCEH; onal vi ew anot her enbodl ment of the pr esent

i nventi on; and 19B il lustrate an r 20
illustrates |%bﬂ%§@SE%ﬁW8ﬁ$SS VB HEVenD %Mﬂé&bﬁ)@ﬁ%ﬂeﬁeﬁt ‘PV"(‘}JIO%

further corrprpls}swggggaﬁd apilludid £a ecxedhplia | dsspy at es in a perspective view an
exenpl ary frusto- conl cal tip of a iment of the present invention;
%‘h“gl"le‘é’l

FIG 22 illustiGeed! Wsﬁat%ﬁfnéroé%ﬁcfl threehodimenh depidsir &1y 1Britdhs- coni cal

tip of aeoﬁma{@&b of the present invention; FIG 23
illustrates in B@w ew an exenplary frusto-caonical tip of an enbodi nent
of tHE 15pr esEWt 2|1hl POl 2 perspectiveyigv ap gxqnly fiugto€enicH tigwl alt evat i onal

front vi g%g&mg&%me%égeﬁtrﬁgh%&om cal tip of an enbodi ment of the present
invention;, FIG 25 illustrates in a cross-sectional view another enbodi ment

of the pr esenFIG_ Av dhsirges inpp evatpnilisidggigragnesxempleroisestoseantidabliad! api ew of t he
def | ect e@mﬁ%&ghﬂ@'{ﬁe p?éseﬁtql?veﬂﬁ(ﬁfent

FIG. 23 illustrates in a top view an exemplary frusto-conical tip of an embodiment of the
15  present invention;
FIG. 24 illustrates in an elevational front view an exemplary frusto-conical tip of an
embodiment of the present invention;
FIG. 25 illustrates in a cross-sectional view another embodiment of the present invention;
FIG. 26 illustrates a cross-sectional view of the deflected embodiment of the present
20  invention depicted in FIG. 25;
FIG. 27 illustrates a cross-sectional view of a portion of a deflected embodiment of the
present invention depicted in FIG. 25;
FIG. 28 illustrates a cross-sectional view of a portion of the embodiment of the present
invention depicted in FIG. 25; and
25 FIG. 29 illustrates a cross-sectional view of a portion of a deflected embodiment of the

present invention depicted in FIG. 25.

BEST MODES
Reference is made to the drawings that illustrate exemplary embodiments of the present
30  invention. FIGS. 1A, 1B, and 1C illustrate an exemplary embodiment of the present invention
where, in FIG. 1A, a vertical takeoff and landing craft (VTOL) aircraft 110 such as a helicopter
descends to a landing surface 120. A contact member 130 is extended in FIG. 1B from the
aircraft 110 until the contact member makes contact with a portion of the landing surface 120.

The contact member 130, either before or after making contact with the portion of the landing



20i nvention depicted in FIG 25; FIG 27 illustrates a
cross-sectional view of a portion of a deflected enbodi nent of the present

i nventi orwoepilotsest3i n FI G 25; FIG 28 illustrateCa/useasds®ect i onal
view of a portion of the enbodi nent of the present invention depicted in
FIG 25; and 25FIG 29 illustrates a cross-sectional view of a portion of a

defl ected enbodi nent of the present invention depicted in FIG 25. BEST
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with the portion of the | andi glgl surface 120 An attachnent nenber 140
connect s StREYoRGR: EA nrsaY 24 Bty phexegiplacy gippodinent ohle gregs i givgntiothe

ai rcraft whiR mayGbes adheswiel drcAichored AR b hRnbabdirie $20. fieeks. 28Q.  The
attachnment member 140 may detachably 5 attach to either the aircraft 110,

t he d8nt ettagiEteber A0S e&sernd%frﬁm ﬂllenalrﬁé'f‘rﬁtainé GPIRCts & Pration efdbmirading weheer 140
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aircraft 110, being | onger "anchored'to the | anding surface 120, nay
resume f|airghft2a%mghﬁvmto|r¢sum|e®gh1@shswmmﬁlﬁ ¥C. FIGS. 2A, 2B, and 2C
illustrate an exenpl ary enbodi nent of the present invention where, in FIG
2A, a fixed wing aircraft 210 descends to a |landing surface 120. In FIG 2B
a 10cont act nElhEA sh@@s itrsasmtémctenbrfsmmntdhga&Bi(tataibhedandliqmdtaélwiyea portion
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340 may be attached by attachment 2 360 to the filament array 350. Before or after the filament
array 350 contacts the anchoring surface 370, the liquid adhesive may flow from the liquid
20  adhesive reservoir 340 to the filament array 350 via the conduit 330 as shown in FIG. 3B. The
filament elements of the filament array 350 having liquid adhesive provide the anchoring surface
370 with bonding areas. Once elements of the filament array 350 have bonded to the anchoring
surface 370, the aircraft may be adhesively anchored to the anchoring surface 370. To free itself
from the anchor provided by the bonded elements of the filament array 350, the aircraft may be
25  detached via release of attachment 1 320 as shown in FIG. 3C or release of attachment 2 360 as

shown in FIG. 3D, or combinations thereof.

FIG. 4 shows an assembly comprising a cylinder 410 for containing a liquid adhesive
reservoir where the assembly further comprises an attachment joint 420 at a proximal end of the
30 cylinder and an array of filaments 430, bristles, or fabric strips, at the distal end of the cylinder.
A channel or conduit may be provided within the cylinder 410 between the liquid adhesive
reservoir and the filament array 430 for conducting the flow of the liquid adhesive to the
filament array, where the filament array may be in contact with a surface for anchoring. FIG. 4

also shows the assembly may be stowed, prior to deployment, in a dispensing case 440.



adhesive reservoir 340 and a brush assenbly 350 such as a filanment array,
bristle array, or an array of bundles, strips of fabric, cotton balls, or
cl unps ofwol2etimes3iae | i qui d adhesi ve reservoir 340 nmay peTASR@OETISDY
attachnment _2 360 to the filanment array 350. Before or after the filanment
array 350 contacts the anchoring surface 370, the liquid adhesive may fl ow
fromthe liquid 20adhesive reservoir 340 to the filanment array 350 via the
conduit 330 as shown in FIG 3B. The filanment elenents of the filanment
array 350 havj v rfac
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FIG 4

FIG. 10 shows an embodiment of the liquid adhesive storage and deployment assembly
30 1000 where the liquid adhesive reservoir 1010 and the conduit and brush assembly portion 1020
are stowed parallel to one another. The conduit 1021 has a piercing aperture 1022 disposed on a
gooseneck conduit 1023. The conduit and brush assembly portion 1020 may be rotated, e.g., by a
released spring-loaded rotating joint assembly, into and piercing a seal 1011 of a liquid adhesive

reservoir 1010. The contents 1012 of the reservoir 1010, or glue packet may be under pressure



20840. A leg 850 is shown attached to the body 820 providing el evati onal
support of the body 820 fromthe contact surface 840. FIG 8E shows a
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assenbly 1020 having rotated approxi mately 90 degrees causing the piercing
aper t ur e caO2 with thy eonteet surfeced@al. BHELD13A QHOWSWeoﬂhﬁrc?mt@dWh‘e%ﬁ theeliqueder voi r
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filanents o ows™ t urd a eS|ve reservoir
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13A sho anot her enbodi nent. of th uid adhe e and. d ment
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1320 2baviafigside katleid asdhé Behdhid 3dd ragt asmnbl}bporh@i dth@ermoaﬁﬂenbym @IFIG. 1322

and 15sol enoi d $r servo actuated 1323. %kgrus asse may be further
bundl ed VP refetey ipegytend the peBiea P10 Wehthg dusglags [0 3R OIEBHéIE:‘?t't‘CtH‘éF Chg a

di stal engo. k@ﬂleemmb&mgeb&nu%m& biProtakioH, tﬁeoawe 8} BEINSigubd o MaUSh
filament conduit may be conprised of a wa LAR tube FI G 13B shows

that wit ROfie opthp assgmblyreteien et kegds todeplev g Brttsh anempush assenbly 1320 has
been thrust into and has penetrated the |iquid adhesive reservoir seal

1011. FIG 13C shows the liquid 20 adhesive reservoir and the conduit and
br usBSassenbl §lGdtdishewson acrss-eqebertl mentangBeriembodiment ofthgliquid adhedva o ext end

the brus oPa%E taJF]an pi'o%r%@n@iééen%@ F408 WiRE! g fléLl%%Ql c%ﬂﬁ'mpﬂb‘i’ hés &@@Fcngﬁ%t surface

1220. Rat prrvoti ng about a point rotation, the as y may be
conf i gur epertiee tRAPraxipae to theligfid @dﬁleSIaes@equVH@tetceléarmembenwonxﬁhdwpl oy the

brush as %gtg}?llayt'o a brush filament conduit 1451. The brush filament bundle 1450 is shown extending
from the end of the brush filament conduit 1451 distal from the liquid adhesive reservoir 1410.
30  FIG. 14B shows in a cross-sectional view the distal portion of the assembly of FIG. 14A where
the flexible lineal conduit 1421 terminates before the end of the brush filament conduit 1451 and
where a portion of a spring wire 1481, as an example of a resilient member, is in contact with, or
fixed to, the collar 1480. FIG. 15 shows in a side view the spring wire 1481 in contact with the
collar 1480, where the collar is disposed about the brush filament conduit 1451. Another portion



25FI G 14A shows in a cross-sectional view another enbodi ment of the |iquid
adhesi ve storage and depl oynent assenbly 1400 where a flexible Iineal
condui t MORohAs6H3pi erci ng aperture 1422 proxi mate to whe/uscguios7sadhesi ve
reservoir 1410. A collar nenber 1480 is shown external to a brush filanment
conduit 1451. The brush filament bundle 1450 is shown extending fromthe
end of the brush filanment conduit 1451 distal fromthe |iquid adhesive
reser voi of thd §@ing 1303 kldidposd Bnshowstingisleeve posguigimg cisoriaPo asi sew néGdisst al
portion h h con it 1421
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reservoir 1410 via a pierced seal 1711. Accordingly, the assenbly 1700 is
shown i nagcriblyl Bifedd S ilsEathainiartpnaviby ageseholrapmirg claspr 80 Fi@ 58 Bribusereigh ng
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exenpl ary 10surface lustrates in a cross-sectional view a
portion @f)rtlan obxegrpinglayy asaEih 3000306 atrdheiancadhedBVempebarwatservd810 may
conpr I e assenbly. FIG 19A illustrates
in allt5 m\% la(\zsﬁg%be%ﬂy\ﬁé?srsuré§0r1'|}l%ge%§:rl‘/§f§(pf)glfgoo FIG 19B illustrates in a
side view a reservoir spri ng cl asp 1900. FIG 20 il I ustrates in a
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cylindrical attachpent 20 band _portion 2110. The exenpl ary frusto-conical

tip 2100 SEdobEhapsRAPATtEEs WBRI?ﬁé‘%&ﬁ@%‘?%ﬁ‘a?eé%ﬁpﬂﬁ“&ﬁszbélﬂ)wé‘d%F{(E:rzés where a
first teaesléepnsnangdo ArdFop-sBAR8 ap&tuSR OB narfowrhSaiord bf RAELAEH k@i ng

opposi ng teardrop-shaped apertures, the narrow portions of the teardrop
di stal f oM tbﬁ@f@%dhﬁ wideg mﬂ%s QEhe Fardronprexigrte th dhecaindicalband. ore HEes t o

the cyli pgrigabpRRHEd a&%re‘é"ﬂﬁ%ﬁo%@@isﬁcﬁ@d’ S t‘HQ c&ﬁ@ oPRaRd 5. @9G.ae shown
di sposed on the conic portion of the tip 251 | lustrates in an
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illustrates In a top view an exe rusto-conical tip 5100
enbodi nmerkenaflary fimstpreesiea ttipi2h @ off anembadichedieqitht presehtainfantign artdalgpidisdlps Sivaped
aperture - € G 24
illustr att"zé%(ﬁ ?pnagﬁgds pglglgtglziﬁf;%g SIL e\%@%@ﬂ@%&%ﬁ%é{# erezuléﬁ ?)F]I ((:}o%i cal tip
2100 of almseaftm)ldlarrem/at@haliﬂmhaewraesmmm:irm\ﬁestbiconical tip 2100 of an embodiment of

30  the present invention.

FIG. 25 illustrates in a cross-sectional view another embodiment of the present invention
comprising an adhesive flow conduit 1421 having a frusto-conical tip 2100 proximate to the

adhesive reservoir seal 1711. FIG. 26 illustrates a cross-sectional view of the deflected



FIG 25 illustrates in a cross-sectional view another enbodi nent of the
present invention conprising an adhesive flow conduit 1421 having a

frust o- comDcal /663732100 proxi mate to the adhesi ve reserwoiruss@alos®i4l. Fl G
26 illustrates a cross-sectional view of the deflected WO

2011/ 066373PCT/ US2010/ 057984 enbodi ment of the present invention depicted
in FIG 25 where the frusto-conical tip 2100 is shown piercing the adhesive
r eser voi ﬁn@e@tnelltbi the pRés@t iRVEN§idr depictedtieBI(a 26 mbiss-tbeitstioealical/iiphl 00fis a
portion Q he 5present invention depicted in
FIG 25 ep% mg?ﬁre a(a es{g%cggsielér‘r/g}r Sfaq 100 has pierced the adhesive
reservoir seal 1711 and where the adhesive of the reservoir flows into the
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enmbodi nrent of. th res invention depicted.in FIL.G 25, and ere in FIG
29 is il F‘if%‘iVP‘éPi‘é“g %de?ngwﬁygrg.t POYFT TRA TEsRRT *?P“Gd‘?tt) o u“a”ﬁ@f’}aé]&"t ed
embodi memdar@bp-tia eﬁp@ﬁ@@gzim@m io@ﬂleqt@l@tiofbbﬁldalltiéb HOEGExgEnded depictiofc&er di ngly,
enmbodi nents of t resent i nventian rovide a sy stemfor use in

t enpor ar PRV J% agch 2 whete 4 FIG: g8 i u%fﬁ@dﬁ&f@iﬁé@%lﬂﬂ%ﬁ@@r? fREtQR Pty af t

has a remRV@boginthi GRS presbROKVEREMAEHIHA th FoG IBCAROVER: lFBGUNOEHIRRHLATE.
The anchor or gripper unit has a franme containing three ground-|ock tubes.

Each Pubeé ckwstrstionnl vigwoh 2 gettigh of decflegisd embediment glithe drasent dnvertiny depisted ube
down such, #fepbsa brush portion at the end of the tube is pressed agai nst
t he tube, splaying the brush filanments on the ground. Enbodi nents of the
i nvention include an adhesive reservoir that may be a tube having an inner

pi ston confi gyt gd&%%ee}n{%%ﬁ il S%gnl%?&éé&ltmﬁtg(ﬂl%a){ ;‘F’]}éwt@%j%g}% fir foPugely t €Naci ous

adhesi ve type subst tore out of the tube
and t hr oteppordrdy difigilg ap @mtra%m tthnoumaMpn which ylarrompfyhant ecnicyablhgrigrener i ¢

hame %Or of YRNOA #tg({h%a Poat??eﬁrrde %ﬁ a noacr %hg{ &eilggé%qlrﬂlt@ﬁs a fr Iae %orrll C?é$1n% r ade

met hyl - 2-cyanoacryl a
nanmes | i keecTgreur@rlogi tabds. Baqheubeﬁonlﬁ(cts)to amabtudtiaz yys@njm)lﬁgured to extend the tube

n- but yl anoa th rlnar ues Vet qui Vet
ond sk n OGP DEER I EbRbERERh At L PR Sh B PR nBleh el e s

t he medi oalsh gtaaﬁﬁtsghlﬂl&: @mﬁﬂuﬂmmcmdemmdfahe maéntmu $ncludade adiekiRs res@v@r that

Surgi Seal T and NexabandTM Th(%ﬁ%%yld adhesi ve

such as " %’8 @ﬁwa% & E‘Bﬂé’éﬁt%mﬁ?%‘ligd PHECHIRHECY S PHkaS Rhée the

adhegove tdhaties. adi@iert@el sdbestdnde vaiidhGk abied Whthih t5¢ fBE,|dut thwub@gad/mmdgh
conditions, the ground point to which the brush att aches ogat ed
di rect | y tsdirgiype @nalfqreﬁ%{mle CE¥Hoaryigre igthg genege nﬁ%f&fﬁﬁﬂ@ﬁ%ﬁ&@ﬁ&%eda Hat i on.

The t ube ,&0RCHLA LIRS Sy EMCPBYBPla0fthy I DUdaRbakB1dt&lceAERnIyRBIdluBE tHhen 1t
is time for the aircraft to be )

names like The Original Super Glue® and Krazy Glue), n-butyl-cyanoacrylate (used in the

veterinary glues Vetbond and LiquiVet and skin glues like Indermil and Histoacryl). 2-octyl

25  cyanoacrylate is the medical grade glue encountered under various trade names, e.g.

SurgiSeal™, FloraSeal™, Dermabond™, and Nexaband™. The liquid adhesive such as a

cyanoacrylate adhesive binds the plane to the ground once the adhesive dries. To provide the

aircraft with stability during windy conditions, the ground point to which the brush attaches may

be located directly below the aircraft center of drag, or proximate to that location. The tube

30  actuation system may be configured to release the tube when it is time for the aircraft to be

released from the ground.

It is contemplated that various combinations and/or sub-combinations of the specific

features and aspects of the above embodiments may be made and still fall within the scope of the



rel eased fromthe ground. It is contenplated that various

conbi nati ons and/ or sub-conbi nations of the specific features and aspects
of the abwoeoanmsedfdBnents nay be nade and still fall w tRCo/ush@osspe of the
i nvention. Accordingly, it should be understood that various features and
aspects of the disclosed enbodi mrents may be conmbined with or substituted
for one another in order to formvaryi ng nodes of the disclosed invention.
Furt her iitventsoni Btceprdinglyt hahoulhize wdens@odfhat yeeiopy festeret andasperts ditheher ei n

di scl osed. f. ex I hpul be |im b he. particul ar

di ol osed BoRlnFIR AR EE RRBHLEA0EY Gy bf Bues iR RIS B85 7084
CLAI V5. Whainginsodet afi theedisdlesed irventAm. &urthor éhs tkeadabthiprthesicogy ofahd presedt adhesi ve
cont ai ner__assenbl etachably attached to, the ajr.vehicle, .wherein the

FPUT o SadnEroden S Rer Bate G SaBR PRt o b PG Sl BBt e
conpr 5si rabbdinietts dekbsisidwboveand (b) one or nore fibers, wherein the one or
nore fibers are configured to conduct the fluid adhesive and to
structurally support an adhesive bond between the one or nore fibers and a
surface; and means for dispensing the fluid adhesive fromthe
fluid adhesive container to the one or 10nore fibers. 2. The air vehicle
of claim1 wherein the fluid adhesive container assenbly is rotatably and
detachably attached to the air vehicle. 153. An assenbly conprising: an
assenbly housing conprising a fluid reservoir; a resilient nmenber disposed
proxi mate to the assenbly housing; and a fluid conduit configured to pierce
the reservoir responsive to a deconpression of the resilient nenber.

10



20 4. The assenbly of claim3 wherein the fluid is an adhesive. 5. The
assenbly of claim3 further conprising a liquid infusible brush. 256. The
assenbl y wb 201120660373 wherein the fluid reservoir is a |i qurasadiossisse
reservoir and the liquid infusible brush is a |liquid adhesive infusible
brush. 7. The assenbly of claim6 wherein the fluid conduit further
conprises a frusto-conical tip. 308. A systemconprising: a vehicle; and an
adhesi ve GAdM6r i ng assenbly configured to adhere to a support surface
externalaﬁﬁqu%m%gp%cle. WO 2011/ 066373PCT/ US2010/ 057984 9. The system of
claim8 erein a portion of the adhesive anchoring assenbly is detachabl e.
10. The syAtemvdficletahpnisggnwherein a portion of the adhesive anchori ng

assenbly is configured to.rotate jn epl osi tian. 11 e
System of oo aERER et e BbalBeRuheRsr o RSk MR ot Ledll

| i qui d adhesi vedhegisetondditicr assamblylconppiicts a@@sddi&ivertbtitainbt @nipiikiah fluidl2. A
nmet hod of adhesi ve bondi.ng conpri sing: 10prqvidi ng an adhesive_in

positive pr essﬁﬁll}@SIP’eésaE (R%i%Pe ¥ ?%3"333&%@5%%&8% @65@8@&“1 cgpfigured to

at nospheri c pr esgME@Rhd Quill QAHEvE a0 bir@urdlly dupforbsN@Bibse Rh@Bgwdec@adui t to

an application surface under |ocal atnospheric pressure releasing a
resiliently | ofted RARGDST aMA UHga28d p configured to pierce the reservoir

when the resjlbingldkspbRadas: Ga09HtivE HoMIhORAEddhesive container to the one or

10 more fibers.

2. The air vehicle of claim 1 wherein the fluid adhesive container assembly is rotatably and

detachably attached to the air vehicle.

15 3. An assembly comprising:
an assembly housing comprising a fluid reservoir;
a resilient member disposed proximate to the assembly housing; and
a fluid conduit configured to pierce the reservoir responsive to a decompression of the
resilient member.
20

4. The assembly of claim 3 wherein the fluid is an adhesive.
5. The assembly of claim 3 further comprising a liquid infusible brush.

25 6. The assembly of claim 5 wherein the fluid reservoir is a liquid adhesive reservoir and the

liquid infusible brush is a liquid adhesive infusible brush.
7. The assembly of claim 6 wherein the fluid conduit further comprises a frusto-conical tip.
30 8. A system comprising:
a vehicle; and

an adhesive anchoring assembly configured to adhere to a support surface external to the

vehicle.

11



15 13. The nethod of claim 12 wherein the reservoir is detachably attached
to a support structure; the nmethod further conprising detaching the

reser voi rwbromasbz3support structure. 14. A nethod of @etramsh@lboloy79anchori ng
a device via adhesive bonding, the nmethod conprising: 20detachably
attaching a positive pressure reservoir to a device, wherein the positive
pressure reservoir contains an adhesive, and wherein the reservoir

cont ai ni BgThdrgstadvé siaine 8 hasreposidrtioneftireesbesne aatiovieg bseably at davspiide.e t o
force a portion of the adhesive along a conduit to an application surface
under | ocal atnospheric pressure releasing a resiliently | oaded
condui t havitegysaecrh oficlgions whertiad pogiopiofthe adiidie hadherivgassermbie iv dohfegured to
25resilie tl¥ | ogded conduit is unloaded; and depl oying the application
surface f mﬁ‘%ﬁ?ggﬁ@mgpoﬁnghpport structure. 15. The nmethod of claim 14
wheretn the reservoir is fixedly attached to the support structure via the
R SR S rbhfe TR LR anGRTRY LSt S5 BS A9 Sat SR VOl

reservoir and a liquid adhesive infusible brush.

12. A method of adhesive bonding comprising;:

10 providing an adhesive in a positive pressure reservoir having positive pressure above local
atmospheric pressure to force a portion of the adhesive along a conduit to an application
surface under local atmospheric pressure

releasing a resiliently loaded conduit having a tip configured to pierce the reservoir when the
resiliently loaded conduit is unloaded.

15

13. The method of claim 12 wherein the reservoir is detachably attached to a support structure;

the method further comprising detaching the reservoir from the support structure.

14. A method of detachably anchoring a device via adhesive bonding, the method comprising:
20 detachably attaching a positive pressure reservoir to a device, wherein the positive pressure
reservoir contains an adhesive, and wherein the reservoir containing the adhesive has
positive pressure above local atmosphere to force a portion of the adhesive along a
conduit to an application surface under local atmospheric pressure
releasing a resiliently loaded conduit having a tip configured to pierce the reservoir when the
25 resiliently loaded conduit is unloaded; and

deploying the application surface to a surface of a support structure.

15. The method of claim 14 wherein the reservoir is fixedly attached to the support structure via

the application surface; the method further comprising detaching the reservoir from the device.

12



