10

15

20

25

30

METHODS AND APPARATUS FOR A CABLE RETRACTOR TO PREVENT
CABLE DAMACE AFTER CONNECTOR RELEASE BACKGROUND As is

wop@s79880 t he art, vehicles, such as aircraft, PCEHOS2007/088019

carry itens adapted to be released fromthe vehicle.
Prior to release, the itemmy be attached to the
aircraft and can be connected by a conmmuni cati on
cabl e, such as for progranning and exchangi ng

i nformati on. For exa st ens conmuni cate with

the it emMEEHQ%Sa@NE%BPAM{IUSM ABRE RFIRARIPBN.
Ho : I
We"egr% BREVRSTE @ﬁBiﬁ ISRMAGE R TER: C(gllt?ﬁ E@ﬁ?}@};ﬁ%@?

damage y excessive torces on he cabl e a
connector. Conventional mechanisns typically utilize a

H§E¥ﬁ6§¥ﬁhq ched to a cable, which is | ooped over a

ed to a rack secured to the aircraft. The
conne Ok ke@Pamahesrt,fvebitids ach hLalictdTE ard OieryliRns tEdﬂto be
t he Ianyard reaches a redeternlned amount. Wth t

drisasse fiom @e yeluclen Pfl%twr%}ﬁ%ﬂsﬂae HEm @AY attached é%l’fh%‘&ﬁlia@ and

%ah 36 g&m%éte@ 806 un]cBGEH dBRS suchlab & pr&raAtc (;t S 4@ ekitelking
can roll before connector Separat|0n causi ng anage

dofermatiom Hox exampilesygiems mangoramonicath evithidhnison wra. a @hledo input
d&ﬁ%g{l&g}nﬁ%maﬁ&e aﬁ&gev& i@rlﬁg%e%elggs@ Ip?c%lésc' hfe%rgl%lg %{ay be damaged

ecom’'ng caugh

Hyrdxksesnige tf@eesrcalcthe vabldargv@atblé ooimectoSUMVARY The
present invention provides nmethods and apparatus for a
cabl e retractor nechanismto prevent damage to an

el ect rd f@bntAR Behhihs fy%hﬁﬁ? ﬁtlﬁieoﬂh@%rd 518heMblaltablR] Which is
arrangenment, an item such as a mssile, coupled to an

dperedaver ajy:ulgba@ finedtogaaciheecuist gathe gircraft. The connector separates

from the item once the tension in the lanyard reaches a predetermined amount. With the
amount of slack in the lanyard required to accommodate a range of connector locations,
after release the item can roll before connector separation causing damage due to an
excessive pull angle on the connector. Once the item is released, the cable can cause
further damage by becoming caught in the air stream and striking the rack with great

force.

SUMMARY

The present invention provides methods and apparatus for a cable retractor
mechanism to prevent damage to an electrical cable after release from an item. With this
arrangement, an item, such as a missile, coupled to an aircraft by a cable can be released
after which the cable retractor mechanism pulls on a lanyard to ensure that the connector
does not cause damage due to wind forces. While exemplary embodiments of the
invention are primarily shown and described in conjunction with releasing a missile from
an aircraft, it is understood that the invention is applicable to the release of items in

general in which it is desirable to reduce damage from a component attached to a lanyard.
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after which the cable retractor nechanismpulls on a
| anyard to ensure that the connector does not cause

waagmssue to Wi nd forces. Wile exenplary enborUsmnt/ess019

of the invention are primarily shown and described in
conjunction with releasing a mssile froman aircraft,
it is understood that the invention is applicable to

t he 1 eh 8aSRpedt of tRMBveho ANabIR ettt Gl ddmpries a rail, a first arm
desirabl e to reduce damage from a conponent att ached

treovablyangaged .t ﬂﬂeéwéaxa%@p@é@ndoﬁ‘mt ggagede feiraih wheredmdiedirst arm
riﬁéiﬁ@e%ga%ecﬂ bf % HPJI &yafd fo?%&gaﬁénérft Cvith t@é o&ﬁg%m, ¥nd a

engage e ra a secon m engage
rfarstl biaswhephenism tchepléd ﬂOStl'le Arstaimior voleyirg m&;rfam gnlanyard.
channel a lanyard for engagenent with the second arm
and a first bias nechanismcoupled to the first arm

for rdmechlg rataaokdévianah figrtHeameardd ond biemekif ¢he following
retrac'tor devi ce can further include one or nore of
tIRRUEES| | owi ng features: a second bias mechani sm

Ca%@érﬁdmés‘}nédﬁﬁn@nﬁ%@ﬁkqecﬁ{or{he W&@ﬁcﬁérﬁl WE@reﬁﬁﬁ@ Q&oﬁ& #nl & movably
movabl y enga he rail, the first bias mechani sm

sngagsd te He rm? ithegt ﬁrafr lma& wechapismdtiasehidie dirstare ta afirst endyef the rail,
35E QAR TN AL OhEER U PE PR DA e
apehtnise itdudes g apdniuedthtdugh hdiohahe laogard passass, tteraildndludes
includes teeth to en e the first arm the first a

i et B utiant HetReie o Rl GerteeBghanow
rHﬁYcﬁﬂS@ﬁéna@ﬁo%lﬁerft lof fhe fidt Miviidh EHEOQE ?hetr@ﬂ tti?ceul{léﬂréctlonal
the unidirectional novenent is substanti al g par al

traovgmephigisuiptntially patallel &t a longitydinal axis pbths eaib the saiacmd arm
IH&L&@%%&feH{%ﬁFﬂ?&tam?@% b ﬂ"{lﬁ‘gﬁe&lok%"i/{x&{%g{%%g@% %’Z&?J;d arm

novenent 0 econd arm w res
twieh reecen@erthe mﬂgihamosramemtchewﬁaasra ntcmpbs eohpsmdfsmtfm:e@m the first

the first ar en eeth on the rai

P rEteise Gisth draht ETF TRy 3P GHHNER g YEaUhEP Sy i ehe Second arm
16 PN clthelah Y alaék, SheAgiyard RRolABY & fconfectsrihmed tocodnect
connect or adapt ed to connect

with a releasable item secured to a vehicle, the vehicle is an aircraft, the connector
conforms to military standard MIL-STD-1760, and the second arm includes at least one

hook to engage the lanyard.

In a further aspect of the invention, a system comprises an aircraft, a releasable
item secured to the aircraft, the item being coupled to the aircraft via a cable having a
connector, and a cable retractor device comprising: a rail, a first arm movably engaged to
the rail and a second arm engaged to the rail, wherein the first arm includes a mechanism
to channel a lanyard for engagement with the second arm, and a first bias mechanism

coupled to the first arm for removing slack from the lanyard.

In another aspect of the invention, a method comprises movably engaging a first

arm to a rail and engaging a second arm to the rail, wherein the first arm includes a



with a releasable itemsecured to a vehicle, the
vehicle is an aircraft, the connector conforns to
wWOorReosnza8y0 st andard M L- STD- 1760, and t he secoPdI/as2007/088019
i ncludes at | east one hook to engage the lanyard. In a
further aspect of the invention, a system conprises an
aircraft, a releasable itemsecured to the aircraft,
th&hbi§Ttd &l fel GakBlaRAfol EndaBEmét Mathahd setbRd Ant @Rl Froviding a
havi ng a connector,” and a cable retractor device
dopgrigssnesganigmcappled o the fiest argy for ramevin gslackdeme thetlenyerse
rail and a second armengaged to the rail, wherein the
first armincludes a nmechanismto channel a | anyard
fRRIEE Y SRPATON QIh THEDRABINGSar m and a first bias
mechani. sm coupl ed to the first armfor renoving .slack
£ om L8 [PErQ e Fankes afte mvprupupacyel B hp PR Refrmey be
anére il cuntienyold S e aliwing dgagptig of tihd drslvings M Whick:
rail and engaging a second armto the rail, wherein
the first armincludes anechanismto channel a |anyard
for engagemiVictdtitinefrB&nBR6S Bﬂaﬂx@npﬁP@cﬂ@t’é{rg(%t{)}?de@ice for

first bias nechanismcoupled to the fiTst arm
rreleasingnan isdnafkmfa eeinddia acentgance yitBRK &RpIDESGRIoTheadi @Fhe

THE DRAW NGS The foregoing features of this invention,
as Well” as the invention itself, may be nore fully

understood fromthe followi ng description of the

drawi n in which: FIG 1.is ictorial i i

repr e 42 265 aomctsflalerﬁpre%?é%m@a Sl retrpderdsyios haviag figg and
fQEondek@asi ng an itemfroma vehicle in accordance

wi th exenplary enbodi nents of the invention; FIG 2 is
a pictorial representation of a cable retractor device

R B ST e R

FIGs. 3A and 3B show a cable retractor device with movement of first and second

arms along a rail; and

FIG. 4 shows a cable retractor device with a movement mechanism to provide

unidirectional movement.

DETAILED DESCRIPTION

FIG. 1 shows an exemplary embodiment of a cable retractor 100 to minimize
cable 102 and/or connector 108 damage when an item 104 is released from a moving
vehicle 106, such as an aircraft. It is understood that the cable 102 can include electrical
and other connections and a lanyard 110 to facilitate removal of the connector 108. In

one particular embodiment, the cable connector 108 conforms to military standard MIL-

STD-1760 for cable connectors.
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FI Gs. 3A and 3B show a cable retractor device with
movenent of first and second arns along a rail; and

wo-L@Bs/0Ms3shows a cable retractor device with a PO/ERINT/088019

mechani smto provide unidirectional novenent. DETAILED
DESCRI PTION FIG 1 shows an exenpl ary enbodi nent of a
cable retractor 100 to m nim ze cable 102 and/or

connegsh Bfe dfoditabRg@e VRO redictbE §RedDrD0ii§ ué’eﬁh@ﬂﬁﬁ Grefris QUX, such
a movi_ng vehicle 106, such as an aircraft. i's

Lﬁ%a@?%% Separdiafromis aitgHifel 060 n %wral he ertble rétr@cé@rrlu()@aﬁnhances the
chgém aeﬁlﬂg%tdaeﬁ%omm@ 1b99§4 %gaxtdq 1036 bddub At

m)va connector 108. ticular
éﬂ@bmqrﬁmftdamamo ¢laiableconmestaro MOI@SaroolﬂﬁRby‘, e ¢able retractor 100

removes sY 81%1‘inatrﬁd zf‘an?l% h%b thag' 4 tgef 0&1 sgg%t/)elist?e tﬁ? gﬁczﬁrg:lrrasﬂ d% the

errbo P e & rac
lmﬁlflad:kor\l\h:‘fahesl d @m kRdse ;sesehrealsremo&sn;df@s thdsl&mal @4 Ieasfarcbamce to
an_aircraft eneral, the c FA%‘ tractor

| n 0
dAN QR EBEVifRe ?%fd%’é%l%l%f‘n therichFy Redeingdiyarbhin gﬂeads to
1688 duﬁlbg@tottmcdnaw@r WelOtd Qstfﬁ%ig&qaumﬁ%lbl hﬁéﬂé&%dﬁﬁem after

0

damage t he cabl e/ connect or re parficula
dhbeameder HiSthep bameutledroadghsitemiche sonnpeton lamy&q%lpltml%
r%ct(ﬁ‘sar}dh[ﬁe &Jrﬁg&t&e Q@éﬁﬁ% éfeggﬂtttneeca% € a(fxrd%fé e%t%? ﬁlto being
connect or reac Sure thre "
theffored by hiee dit ﬁmaih&éfoﬁméumg:ﬁhapﬁsslkﬁhty tof Hamape t@tkh:eﬁmﬁ“ﬁwd/w
ch%ng %%%y tion in the air stream Reducing |anyard

Pk M eads to | ess damage to the connector 108
due to a straighter pull angle. In one enbodi nent,

after the connector 108 has been Pul led fromthe i;em
the cditietshomsiag egemplaty appodinener # eableetragtor Hichaying first and

CRMAGHRE 2 2S 20814 {ﬁgviﬁ%n?%&vﬁ awl%ﬂ%@@ oereﬁlr&ge slack ’r%rom a
connect or r’om the alr currents for
redac 208 steheecpmdnnéqtm;ﬂlﬁfreldmgemﬁ itehg saihras aashissile. The
acgglle%tractor is shown without a housing. A first bias mechanism 212, shown as a
spring, is secured between a first end 214 of the rail and the first arm 202. A second bias
mechanism 216, also shown as a spring, is secured between a second end 218 of the rail
and the second arm 204. In one embodiment, the first arm 202 has an aperture 220

through which the lanyard 208 passes. The lanyard 208 is secured to the second arm 204
of the cable retractor 200.

After the connector 210 is attached to an item, such as a missile, the bias
mechanism 216 is allowed to pull the second arm 204 toward the second end 218. This
results in 204 pulling the lanyard 208 through aperture 220 in the first arm 202 until slack

in the lanyard 208 is removed.

As shown in FIGs. 2A-B, after the connector 210 is released the second arm 204
pulls the lanyard 208 through the aperture 220 in the first arm 202 as the second bias

mechanism 216 pulls the second arm 204 away from the first arm 202. As the second
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cabl e/ connector. FIG 2 shows an exenplary enbodi nent
of a cable retractor 200 having first and second arns

WQOmE/0284 t hat nove al ong an el ongate rail 206P€DUS2007/088019

renove slack froma | anyard 208 secured to a connector
210 released froman item such as a mssile. The
cable retractor is shown without a housing. A first

hird 00 BENaNhISH e Zail 0T WMR cdEnetcs R0 RGulled tov@edthedable retractor
bet ween a first end 214 of the rail and the first arm

289 to secureCORECHr 24 0 aeaipsh RteRiop @0 With ghis psdeemgntgthe connector
Sﬁb'u{‘ﬁbt 1B toS RO G BRINRERd aoéﬁ@a@maﬁrar% %3}% a‘?xfcratfﬂ'lﬁ other

rail and the second arm 204. |In one e i ment,
fdomppneisn 202 has an aperture 220 through whi ch the

| anyard 208 passes. The lanyard 208 is secured to the
second arm 204 of the cable retractor 200. After the
connedh dre iR1Drated eatbbd'm’rmd tltecﬁlamnidtsmndaunhz(m 204 mclude

m ssile, the chani sm 216 is all

TRt st Do i s B Sonefoanat eslane i, 2 e ghe Second
| afm 204 iRithdek B e da8erh@ft YricHandh822 d) sRsiaasPRS ok Uo®n 2252 thédllanyard
the first arm 202 until slack in the |anyard 208 is

reaflpvi i thigy gl hewaertuie PR Ge thosgamy?@2er  t he connect or

210 is released the second arm 204 pulls the | anyard
208 through the aperture 220 in the first arm 202 as
t he sdtciondddrstasd echemmiegnof2d@lifiedtibss wﬂldaeﬁembkychpaammtzaéne of

a fr the fir r.m 202. t he secon

Dt SRk M A § R RO iR e B ERR 08 Pl e
teRv@dethehhiBedRRisR dafbe provled 496ny NiitaBI6 Wie@hARIMN 6t Alowdkuser to
agai nst retractor 200. Wth_ this arrangenent,

t he
ssetiRalayardte theseernd s {n adslitiqnahefireand seoqnd H"é‘“\/ﬁaﬁ &e
Qﬁéﬁggﬂ d *)péd ?@{E@Q%P% n@;%y%hﬁ&ﬁ%kc gls&tthgtfaug&%%%g&é

I'nt ustrate t he secon
aeeipro2@® jn 20dear nchandiénear way. Further, while the bias mechanisms are shown

as springs, any number of alternative devices can be used to provide a similar function.

FIGs. 3A and 3B show the rail 206 having a series of teeth 300 that provide uni-
directional or bi-directional movement of the first and/or second arms 202, 204 along the
rail. The first and second arms 202, 204 can be initially positioned on the rail 206 based
upon the connector and lanyard length prior to release of the connector. That is, the first
and second arms 202, 204 can be positioned on the rail to engage the lanyard and remove
a desired amount of slack in the lanyard when an item, such as a missile, is secured to the

aircraft.

FIG. 4 shows an exemplary configuration to provide unidirectional movement of
the first and second arms 202, 204 along a longitudinal axis 480 of the rail. The first arm
202 includes a first tapered surface 400 to engage the teeth 300. The angle of the first

tapered surface 400 enables the first arm 202 to move along the rail only in a right to left



respective channels 222, 224 to enable the arns to
nove along the rail 206. The second arm 204 incl udes

wa@pooghgmgenent mechani sm 226, shown as a hook, P€DUS2007/088019
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engage the | anyard and pull it through the aperture
220 in the first arm202. It is understood that a
variety of nodifications will be readily apparent to

QfiRc@dn H0dblahyatdhd Figuden ThB ﬁr@rbtas Wk Rikim SEPRRntad the first arm
fromthe invention. For exanple, the engagenent

nB®REAPS M can be provi ded as any suitable mechani sm

that allows a user to secure a lanyard to the second

arm In addition, the first and second arns can be

mov ab|Simdaniyp tedsetandtana Zoéiimchubis ngecam@ taperiet atifase 402 having an

zﬁnﬁﬂ%gngr%%g%tﬂﬁriatﬁ etgérl\ﬁ%%a X?per u?l%r e Q&%’Pl{eos%?c}qng abrrr]1 04 can move

reath@ths kg patled ShtheRe@ad Hias megsammylmmmbel) wifen there is slack in
B g{lnatlve devices can be used to provide a simlar

1 FI Gs. 3A and 3B show the rail 206 having a

series of teeth 300 that provide unidirectional or

bi -directional novenent of the first and/or second

ar s A02n exqaplay srpodinent, aihen squyang pi femagyeh st oiRgile to an

%%Pabf?%s r%go%eg?nﬁ le alldrEOtf;'t ohé}]tggﬁgéﬁu?@%&% BQhJ ﬁgh cf#rlﬁl'oiroz and

aded upon onnect or nyar engt
temgagels é&ﬁm)cafd tohtke bcmkriﬁétooran efithaf the s¢cotuih arnf E@fth}wpi)sition of

IR BBE b e ar 2Rt A pESG it e A Bl upoh e

@it bfsldcREnitiginypresbnvhaRe &H]X_drﬂ Nt thdldin Suedtd Sl diRraft.
is secured to the aircraft |G 4 shows an exenpl ary

configuration to provide unidirectional novenent of

the f 'Wgtle ﬂqguﬁﬁ&g%%@aﬁ ﬁso%e ﬁ%ﬁ%m#}ége%i &ms are botg Blﬁown to be

| ongi tudi nal axis rst arm
imotabttedorg the raslf intcahmreﬁﬂboémreﬁmaml}ﬂ@@ df cheefivgieegd stdvad arms is

t eet . &h | f d f
aRE3PIce 1 AP ST 208 o b BT T BRGTRE TARF A grdersiood

| that@ didgbiad MetiRhisAi heLhd @uphalo theaitstngd/at sdcb@l drhgur e.
The first bias nmechanism 212 maintains the first arm
The present invention provides methods and apparatus to enhance the
survivability and reliability of cables and connectors during the separation of connected
items, as well as to secure the just-released free end of the cable to prevent damage to the
cable or item holder following release. Exemplary embodiments of the cable retractor
reduce slack in the lanyard. After release, the cable retractor pulls on the lanyard to

secure the connector against the base of the retractor assembly.

Having described exemplary embodiments of the invention, it will now become
apparent to one of ordinary skill in the art that other embodiments incorporating their
concepts may also be used. The embodiments contained herein should not be limited to

disclosed embodiments but rather should be limited only by the spirit and scope of the



in position. Simlarly, the second arm 204 includes a
second tapered surface 402 having an angle generally
w@RewBloZ83¢ 0 the first tapered surface 400. ThePGEUS2U07/088019
arm 204 can nove only to the left pulled by the second
bi as nmechanism 216 (FIG 2) when there is slack in the
Ianyard I n an exenpl ary enbodi nent, when securing an
ﬁéﬂde@ G2 SA 1Rp ikl 286 drR ah@redtee’ Gl'iéi‘if Herelﬁaﬂé%ﬁgre@yﬁﬁorporated
e lanyard 208 through the aperture 200 in the firs
éﬁﬁmmbﬁﬂﬁﬁﬂﬁén@ﬁ§é§nﬂWQ’Ianyard to the hook 226 on an
end of the second arm 204. The position of the first
and/ or second arm 202, 204 can be adjusted on the rai
206 ba¥led iugaimetiiee anount of slack initially present
in the lanyard wwth the itemsecured to the aircraft.
VWaile in illustrated enbodi nents, the first and second
arms are both shown to be novable along the rail, in
ot her enbodi nents only one of the first and second
arms is novable. In addition, while first and second
bi as nmechani sns are shown, it is understood that a
singl e bias nechani sm may be coupled to the first
and/ or second arm The present invention provides
nmet hods and apparatus to enhance the survivability and
reliability of cables and connectors during the
separation of connected itens, as well as to secure
the just-rel eased free end of the cable to prevent
damage to the cable or item holder follow ng rel ease.
Exenpl ary enbodi nents of the cable retractor reduce
slack in the lanyard. After rel ease, the cable
retractor pulls on the lanyard to secure the connector
agai nst the base of the retractor assenbly. Having
descri bed exenpl ary enbodi nents of the invention, it
will now becone
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apparent to one of ordinary skill in the art that
ot her enbodi nents incorporating their concepts may

wak®s/os3used. The enbodi ments cont ai ned her ei PCEE820071088019

not be limted to disclosed enbodi nents but rather
should be limted only by the spirit and scope of
t heappended clainms. Al publications and references

Gt 80 PE &} detcR HEyiEX REGRiNg: NCOr porated herein by
reference in their entirety. What is clainmed is:1. A

cabl e arreil;r act or device, conprising: a rail; a first

arm movahl e r.al: d .
engagaq g LSRR b el 510k il PN s RoREERT Bl e i,
mecdhdn tenfirstanaliacindgs aandchmyan o dhanne adgayeniebt engapdmdrhevith the
sec(glgd arm and a first bias mechanismcoupled to the

SPYYE P r renoving slack fromthe lanyard. 2. The

devi cg R6uMUsdh&¥atisin eb@d18a b, thd BFst AT fok RGANEHZGack from the
second bi as nechani sm coupled to the second arm

&-n the second armis novably engaged to the rail.
3. The device according to claim1, wherein the first
bi as nmechani sm bi ases the first armto a first end of
t?heThaddvicedccoriiieg devipine | docherdiagdinga sdcandrbids mabtenenncoupled

SR Br RER B TR S PR 6 SRRk 0

claim1, wherein the nechanismincludes an aperture

t hrough which the Ianyard can pass. 6. The device

ak c dheidevicerascrriag e dlaimwherlarein thelitslthias megbprise diaseethp first arm
10 2. $RAREE of A€ (fil.F St arm

4. The device according to claim 2, wherein the second bias mechanism biases the

second arm to a second end of the rail.

5. The device according to claim 1, wherein the mechanism includes an aperture

through which the lanyard can pass.

6. The device according to claim 1, wherein the rail includes teeth to engage the first

arm.

7. The device according to claim 1, wherein the first arm includes a movement

mechanism to allow unidirectional movement of the first arm with respect to the rail.

8. The device according to claim 7, wherein the unidirectional movement is

substantially parallel to a longitudinal axis of the rail.

9. The device according to claim 1, wherein the second arm includes a movement

mechanism to allow unidirectional movement of the second arm with respect to the rail.
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7. The device according to claim1, wherein the first
arm i ncl udes a novenent nechanismto all ow

waniodioresad i onal novenent of the first arm w t hP€EER®01/088019

to the rail. 8. The device according to claim?7,
wherein the unidirectional novenent is substantially
parallel to a longitudinal axis of the rail. 9. The

deVi R RELELEMRENS & Gidl Mwherdth@iE %ld%lrn@lﬁ BRHM6n ddMdes a
includes a noverment mechanismto allow unidirectiona

reneeadestiaestont the fisse enth cngpgaipeth opdwpgaidt to the

rail.10. The device according to claim7, wherein the
novenent nechani smincludes a tapered surface on the

flilr sTheatemice ecczmtjagm dlget h vdwrdimhthe fiastlarm fbvesTorethd eail oweay from

cordi to cla 1, whergin the first arm noves on
s %“?QVﬂg5W8§m??%ﬂ$?H%y§§8§ﬂ8 armto remove the
| anyard sl ack. 12. The devi ce according to claim1,
wherein the | anyard |s coupl ed to a connector adapted
11G. cBHistec AFoRIng eSS BISTE B Gaid gouREdo0 a connector

vahied & co;l,ﬁ”ect iR 296Gl 3emALdirBgictOvehlcpd. M 12, wherein
the vehicle is an aircraft. 14. The devi ce according

to claim 12, wherein the connector conforns to

l ' "h?r&/evﬁztte %Qg)?&g%{[vl é‘lal\%ra' V\A’\Zt%?rhthg' éehu-:r Q? eg'xea}ﬂc?a%t

accor In e second arm ncl udes
at | east one hook to engage the | anyard. 16. A system
conprising: an aircr a rel easabl e |ten1%ecured

tie Hherdeyicp accordias fq ‘ZW’OQ RGEEHLIBF E3NNEEIOF FRIGHTSEP g?flﬁltary
WiAdadaRl-eThavispg a connector; and a cable retractor

devi ce, conpri sing:
15. The device according to claim 1, wherein the second arm includes at least one hook

to engage the lanyard.

16. A system, comprising:

an aircraft;

a releasable item secured to the aircraft, the item being coupled to the aircraft via
a cable having a connector; and
a cable retractor device, comprising:

arail;

a first arm movably engaged to the rail and a second arm engaged to the rail,
wherein the first arm includes a mechanism to channel a lanyard for engagement with the
second arm; and

a first bias mechanism coupled to the first arm for removing slack from the

lanyard.

17. The system according to claim 16, further including a second bias mechanism

coupled to the second arm, wherein the second arm is movably engaged to the rail.



arail; a first armnovably engaged to the rail and a
second armengaged to the rail, wherein the first arm

WO p@B0®Bs30 a mechani smto channel a | anyard forPCT/US2007/088019
engagenent with the second arm and a first bias
mechani sm coupled to the first armfor renoving slack
fromthe |lanyard. 17. The system according to claim

1 18, Twydbem acaﬁhhaglt@ Blafn $6 Q@ﬁ%n@ﬂ@%&%@rﬂ%lm & ARLRENt
to the Second arm wherein the second armis novabl

2 evgyhgism toaligyeuridirectipal miryemeytsif éhn fscasmavidiyrespectioghedail.

16, wherein the first armincludes a novenent

mechani smto all ow unidirectional novenent of the

4 fli9 sh neatmdnedrhprisegpect to the rail. 19. A nethod
conprisin novabl y_.engagi n first armto rail  and
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engagenent with the second arm providing a first bias

CW&rf8m coupl ed to the first armfor renoving slack
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19, mhereln the lanyard is coupled to a connector

9 rht abyadt o an itemrel easably secured to an aircraft,

such that the connector is retracted after the itemis

released fromthe aircraft.

11 20. The method according to claim 19, wherein the lanyard is coupled to a connector

10

12 matable to an item releasably secured to an aircraft, such that the connector is retracted

13 after the item is released from the aircraft.

10



