METHODS AND APPARATUS FOR A CABLE RETRACTOR TO PREVENT
CABLE DAMACGE AFTER CONNECTOR RELEASE Descri ption
BACKGROUND As is known in the art, vehicles, such as
aircraft, can carry itens adapted to be rel eased from
the vehicle. Prior to release, the item my be
attached to the aircraft and can be connected by a
comuni cati on cable, such as for programr ng and
exchangi ng i nformation. For exanple, systens may
communicate with the itemvia a cable to input
navi gation i nformati on. However, during the release
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cable, which is | ooped over a bail bar fixed to a
Derqdk secured to the aircraft. The connector separates
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aspect of the invention, a cable retractor device

SUMMMRY i ses a rail, a first armnovably engaged to the
rail and a second armengaged to the rail, wherein the

The fptdsSitt iREAtioh PloliléiefetRods hn@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.

In one aspect of the invention, a cable retractor device comprises a rail, a first arm movably
engaged to the rail and a second arm engaged to the rail, wherein the first arm includes a



mechanismto channel a |anyard for engagenent with the
second arm and a first bias nechanism coupled to the
first armfor renoving slack fromthe |anyard. The

cabl e retractor device can further include one or nore

of the follow ng features: a second bias nmechani sm
coupled to the second arm wherein the second armis
novably engaged to the rail, the first bias mechani sm

bi ases the first armto a first end of the rail, the
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retractor device for releasing an itemfrom
The foregoing features of this invention, as well as the invention itself, may be more fully

understood from the following description of the drawings in which:

FIG. 1 is a pictorial representation of an exemplary cable retractor device for releasing an item from

a vehicle in accordance with exemplary embodiments of the invention;



a vehicle in accordance with exenplary enbodi nents of

the invention; 2 0 FIG 2 is a pictorial

representation of a cable retractor device having

first and second arns; FIGS. 2A and 2B show a cabl e

retractor device renoving slack froma |anyard; FIGS.

3A and 3B show a cable retractor device with novenent
~of first and second arns along a rail; and FIG 4

shows a cable retractor device with a novenent

mechani smto provide unidirectional novenent.
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i nclude el ectrical and ot her connections
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In general, the cable retractor 100 enhances the

rocess of _detaching the cable connector 108 using
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FIG. 2 shows an exemplary embodimént of a cable retractor 200 having first and second arms 202,
204 that move along an elongate rail 206 to remove slack from a lanyard 208 secured to a
connector 210 released from an item, such as a missile. The cable retractor 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



rail and the first arm 202. A second bias nechani sm

216, also shown as a spring, is secured 3 0 between a

second end 218 of the rail and the second arm 204. In

one enbodi nent, the first arm 202 has an aperture 220

t hrough which the | anyard 208 passes. The |anyard 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 nmssile, the bias nmechanism 216 is
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1t s TR A AT P ERRISTIRES Wi RE (FMGBPBPE RO 9 Aripery skil inthe
art it rdepartingofnonh itinee &nventialy.. Fdruexiaingle, theherigegdnteat Iniealsanism can be
proﬂcre‘al'b@ré'n? Eﬂtﬁtaaé %eémm tat gids 4'85%r toaé'é}furg lamg?ﬁérd% the secl:ond arm. In

ternali ve devi ces can e use provi dé
additigh, cthe dirst appl sgcond paras (faa geg WB\’ﬁb{yh@”P'ﬁ? |to itﬁ% raH a‘%ﬁ"ﬁgar%{ suitable
mecherisra shabhllotve dtehan8 @retih@tate mGvlindar annbn-tihieareedyi Burthler, @hile the bias

me&bmsrﬁ’é LEGhhANal mysetgﬁghume Bhéﬁfﬂaﬁ\%tde@neéy b%%%‘g) provide a
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directional movement of the hrst 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



positioned on the rail to engage the | anyard and

renove a desired anount of slack in the |lanyard when

an item such as a mssile, is secured to the

aircraft. FIG 4 shows an exenplary configuration to

provi de unidirectional novenent of the first and 4 0
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herein are expressly incorporated herein by reference
intheir entirety 5 Cains Wat is clained is: 1. A

cable retractor device, conprising: arail; a first
armslidably engaged to the rail and a second arm
engaged to the rail, wherein the first armincludes a

mechani smto channel a lanyard for engagenent wth
the second arm wherein novenent of the second armin
relation to the first armnoves the |anyard; and a
first bias nechani sm couplotaimi® the first armfor
renmovi ng slack from the |lanyard and to retract a
cabl e connected to the |l anyard. 2. The device
whaGEQLifkypg: to claim 1, further including a second bias
nmec anlsn1coupled to the second arm wherein the
second armis novably engaged to the rail. 3. The
1. devAcavlaretartatidedges contrisingnalail, afist @inrsiidahly ehgaged tolfhearsil and a
seck Qﬁ@n&%@ kARE il IHRrel tﬁ§ﬁrstaarrrmmtcfad& a &écfh&t;sn@fbd:h@rfnet é"lSnyard

. devi ce accordin
for SRR P SRR S L B0t U BGRP™Y aFir Getgn to e frst
arnsreaveh thedanglardf anti ladirst bind meghenisrh eoupied 44 thi firatsarméer errrvingnslack from
the @n?acrﬁ gnd tB‘?etrfabtraséabl@'i:gﬂnte&e@toftﬁer I§r§e/aﬁind of the rail. 5.

device according to claim 1, wherein the nechani sm
to channel the lanyard includes an aperture through
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sec&l\@érm \Jrherém%@%éd?m& Qr‘?n i Alolablythbiideto theRlih t0 engage the
first arm 7. The device according to claim1, wherein
the first arn1|ncludes a novenent nmechanismto allow
3. uni Therdegite ancardingtovaain it whekein the fifst biast mephanism bikses thefiestarmto a
firsttedbftge f1 | - 8. The device according to claim?7,
wherein the unidirectional novenent is substantially
parallel to a longitudinal axis of the rail. 9. The
4. devTheglegiceancdiding ta aair Rawhereln thaisegond biag mechgeieno hidsesitim second
arml 1B lsHERS eft SIEGERING thd TR BRE e BichRmdids@W¥hé! frstchrth @54 flerr&\H of the
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rail10. The device according to claim 7, wherein the
novenent nechani smincludes a tapered 6 0 surface on
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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.

10. The device according to claim 7, wherein the movement mechanism includes a tapered



second armto renove the | anyard slack. 12. The device
according to claiml1l, wherein the |anyard is coupl ed
to a connector adapted to connect with a rel easabl e
itemsecured to a vehicle. 13, The device according to
claim 12, wherein the vehicle is an aircraft. 14. The
devi ce according to claim1, wherein the second arm
i ncludes at | east one hook to engage the |anyard. 15.
A system conprising: an aircraft; a releasable item
surfaecarn thelfirbicart leengagecteath tn theladl. 1 t em being coupled to
the aircraft via a cable having a connector and a
cable retractor device, ris h
11, o RSP RGBT YR P bt ooV lrelpyey om the
secemagdaretrovd the lanyard slackherein the first armincludes a
mechani smto channel a |l anyard for engagenent vvith t he
second arm wherein novene \5} ?ond arm i
21 el HtG95HC] 2repHias f9 G 1a"i"}ﬁ’% s%wﬁﬁ%'slcgwgr“aa C%{WBCt%{ adapted to
conﬁethtth brelegsabiediehesecged toawphidel to the first armfor
renmovi ng slack fromthe [anyard. 16. The system
according to claim 15, further inc|luding a second bias
necﬂﬁlﬂeg'igﬁ ?PB‘EFH'I“%EP qlaym 12 H‘g‘e%‘ég‘?%e“ﬁ life '(A%ré?a& n the
second armis novably engaged to the rail. 17. The
14, syﬁr%meae&&e%.ng tdf airft h AHErekPthe m%ﬁ&érﬁ ifhdRied Lifedst e Mook to
i ncl udes movenent nechanism to allow unidirectional
emﬁ?ﬁ/‘@?@ﬂ’f‘a’%f the first armwth respect to the rail.
18. A nethod for retracting a cable connector,

15. C Y WE)}SE%H] BomgIRikg télnBélr&Bfg 30188 a8l fidnh SdcurRb B ﬁf\@alﬁ:raftr ﬁb ktem being
coupy PSR NEAGE PRSP 6 2 SR o oy Sgeing: =
rail; fadirst emymgahiz ebgaged to thereil gsicoyedorairanm epgrgedtiortherei; ererain the first
arm%cleQ@aﬁ ﬁ@@h%ﬂigm% SAahikl b ?e'n%rdj Weﬁ%gzﬁ;&?wﬂ thé Eec@ﬁdﬁrmﬁem

chan C
R S e S e BN R
mechOnisrT beupled tdtbe firataro fatirengpving stettafram the lanwh@r ein the

| anyard is coupled to a connector nmatable to an item

16. Eghf@sé?%# Féc%%&rpﬁcgg{m% l?‘@rr %Iﬁ(&gq 3 g%grbdsglah rgerch%rgsgacoupled to

the fecond arimewizgreic thafsecond afn is movably engaged to the rail.

17. The system according to claim 15, wherein the first arm includes a movement mechanism

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

18. A method for retracting a cable connector, comprising: movably engaging a firstarmto a
rail and engaging a second arm to the rail, wherein the first arm includes a mechanism to channel a
lanyard for engagement with the second arm, wherein movement of the second arm in relation to
the first arm moves the lanyard; providing a first bias mechanism coupled to the first arm for

removing slack from the lanyard.

19. The method according to claim 18, wherein the lanyard is coupled to a connector matable
to an item releasably secured to an aircraft, such that the connector is retracted after the item is

released from the aircraft.



