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UMBILICAL RETRACTION ASSEMBLY AND METHOD

TO WHOM IT MAY éONCERN:

. BE IT KNOWN THAT PETER»HARDRO, employee of the Unlted States
Government, citizen of the United States of Amerlca, resident of
Seekonk, County of Bristol, Commonwealth of Massachusétts;vhas
invented certain new and useful improvements entitled as set

forth above of which the following is a specification:

JAMES M. KASISCHKE, ESQ.

Reg. No. 36562

Naval Undersea Warfare Center

Newport, RI Division Newport 02841- 1708
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Attorney Docket No. 84078
UMBILICAL RETRACTION ASSEMBLY AND‘METHOD

A STATEMENT OF GOVERNMENT INTEREST
The invention described herein may be manufactured and used
by or for the Government of the United States of America for

governmental purposes withdut the payment of any royalties

.thereon or therefore.

BACKGROUND OF THE INVENTION
(1)'Field of4the Invention

The present invention relates generally to remote retraction

- of umbilical cables which may be utilized in torpedo sYstems and,

- more particularly, to assemblies and methods for actively and

remotaly removing an umbilical cable from a‘torpedd,.priof to
launching the'Weapon froﬁ theblaunch tube. |
(2) Description of ghe Prior Art

Electrical umbilical -cables are utilized to provide
comﬁunications; power, and other functions to a tOrpadd in a
launch Eube..vTheAelectricai umbi1icai cable must be detaqhéd
prioxr to launcn of a torpedo. The United States Navy-has

previously launched torpedoes from surface Ships via high-

pressure air. However, it has been found desirable to provide .an

advanced surface launcher that eliminates the high-pressure air
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and_instead'ﬁtilizes feadily available aﬁd highly reliable
autéﬁotive air'bag infiators as_the energy source'fbf launching
torpedoés. In hiéhfpfessure.air launching systems, a po;;ionxof
the highfpressﬁre éir energy was used tb mechanically detach the

electrical umbilical from the weapon just prior to launch. With

'theveliminatiOh of the high-pressure air from the'systém,~thé

prior art methods of umbilical cord retraction are no longer
functional.

Previous efforts to solve problems related to the above are

described by the following patents:

U.S. Patent No. 4,555,130, issued November 26, 1985, to D.W.
McCléin, disclosés a-quiék;discbnhect device.for cOupling”
ségmenfs.of a diver's‘umbilical hoses includesiseparable
rectangular.bodies carryiﬁg complementary hose coupiings spaced
therealong. The bodies, Which have nested rim and feduced'
portions) are biésed tbward separation by a reétanéﬁlar,.flat~'
type sprihg and releasable retained against separation.by a
retractable retainingbpin‘exﬁending diagdnally theréthrough and
normally 1o¢ked against retraction bybpartial.rotétién.

U.S. Patent No. 4,086;576, issued April 11, 1977, to R. M.
Beard,ndiSCIOSes a lock means for one end of a ténsion line for
securing.the tension line .to a subseévinStallatiqn and |
parﬁicularly.for securing one end of an umbilical:line'carryigg
hydraulic and,eledtrical céntrol circuits to a_sﬁbsea

installation. The lock means is éo—operable with a guide and
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locking cylindrical member secured to'thersubsea'installation,

the éylihdrical ﬁember‘héving a lock dog receiving recess, and a
cylindrical locking device receivable within the cylindridal
member and secured to the end of the tension line. The_locking
device inclﬁdes a,cylind&ical housing having a lock dog pért éndA
a cylindrical'chamber,-an elongated annular or.sleéve-like piston
member within the héusiﬁg.and longitudinalyy.slidable relative'tO‘
the‘tension'line; The piston member includes a cam surface to
slidably engage lock dogs for. lateral movement thereof through

the lock dog port into locking engagement with”the.lock';ecess, a

piston portion co-operable with a cylindrical chamber for

unlocking the device under fluid pressure, and a piston extension
havihg én upper end eiposed'through a'windoﬁ_for mechaﬁicaiiy
unlocking the locking deviée; The piston member is normally.
biased into locked posiﬁion by spfing méans,-the lockiné aevice'
being'normally non—releasing. |

| U.S. Patent No. 4,258,504, issued March 31, 1981, to H. H.
Hicks, disclsses a cable réiease and latch for_a secﬁrity guard
hingéd té a windéw with é épring'loaded plunger swédged'iﬂto an
outer frame thereof. An armored céble with a flexible inﬁer
cable is.connected to the'spring 1oaded plunger and.extends to a
foot treadle.operator ana shield which may be ﬁéuntéd on ﬁhe
floor inside the'openiﬁg. ‘Sufficient length of cable is provided
to allow free movemént éf the guard about its hinges. The

security guard may thereby be quickly and easily opened without a
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key by stepping on the foot treadle operator. If the armored
cable is severed the sprlng loaded plunger advances further 1nto
the keeper which retracts the flex1ble cable wlthin the armoredv
housing.to prevent the-manual operation'of the»latch without
further,dismantling'of.the cable.- : -

U.S. Patent No. 4,300, 254, issued November 17, 1981, to M.

'J. Prior, discloses a release mechanism for use with an

underwater exploration dev1ce such as one used to release ballast

“from an ocean bottom seismograph which 1ncludes primary and

secondary release actuatlng.dev1ces Ballast weights are secured .
to the selsmograph by cables which themselves are secured by
levers held immobile by a removable pin. The pin can be removed
by the primary release actuatlng device, a rotary solen01d with
linkage arms which produces a linear stroke, or by the secondary
release actuating device, a coil spring held in compression by
means of an electroplatable~wire around and under‘the head of the
pin, or both,'allowing'the'levers_to pivot releasing the.cables
and ballast weight.-The meéchanical advantage of the levers is -
utilized to allow a relatively heavy ballast weight to be held
while requiring a much smaller force'to remove the pin‘allowing'
its release. | |

The above.described systems do not provide an‘umbilical
release meChanism.suitable for use in retracting the cable prior
to launching a torpedo including means for avoiding any

possibility of entanglement with the fins and propellers.
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Consequently,-those-Skilled in the art will appreciate the

presént invention that addresses the above and otherrproblems.'

' SUMMARY OF THE INVENTION

An object of the present invention is to provide a'méans to
actively and remotely remove an umbilical cable frém'a Yehiclg,
prior to launching the{vehiéle from a launch tube. |

Anoﬁher object of the p:eseﬁt inventioh is‘to'positiéh thg
removed'umbiiical cord Within the launch tube such that the fins,
shroud, and propeller of ﬁhe launched wvehicle do noﬁ,become
entangled with the umbilical cable. o

These and<other objects, featureé, and ad&antages of ‘the
present invention will becomé appérent from the drawings,gthe |
descriptions given herein; and the appended claims. quevef, it
will be_understood that ébove listed objects and édvantéges-of.
the inventionAare intended only as an aid iﬁ understanding
varioué aspects of émbodiments of the invention, are not intended
to limit the invention in -any way, and do not form a
combrehensive'list of objects, featﬁres, and advantageé.

Thé present,invention_pfovides an ﬁmbilical'cord retractor
for use in retfacting the umbilicél cord from a vehicle within a
launch'tuﬁe prior to léunqh. The umbiliCal>cofd retracto#
comprises one or more eléments such as, for insﬁénce; a guide arm
mounitable within the launch‘tube adjacent the vehiclé, a slide

mounted within the guide arm and slidable élong a predeﬁefmined
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pathAermed by the‘guide‘arm, a biasing member:ettached te the
slide fer creatiné a biasing.force-to pﬁll the‘slide awey_from7
the vehicle, aﬁd/oria lockihg'member to hold the slide in
poeition against.a biasing force until the locking member is
released. Other elements may comprise a linking'membef attached
between'the slide and the umbilical cord and/or en activator'for
releasing the Iockihg member,froﬁ the slide whereby the.siide is
pulled by the biasing member and the etﬁached 1inkigg member tben
pulls the umbilical cord_to a predetermined positianwith respect
to ﬁhe guide.arm. The slide, linking member, biasing member,
and/ofeother combonents,’couldvbe'fabricated in one—piece;
construction for fastef assembly, if desired.

‘, The activator may coﬁprise a solenoid in one eﬁbodiment.
Likewise,‘in'oﬁe embodiment;.the locking membei mey comprise a

pin insertable into a matching notch, hole, or groove in the

slide.  The pin may be'angulerly oriented with respect to the

slide.

The b1a51ng member may comprlse any type of sprlng 1nc1ud1ng
metal, elastlc, or other types of springs.

In operation, a method for retracting an umbilicel_COrd from
a vehicle within a>1aunch.tube prior to leunching the vehicle may
comprise'ohe or mere steps sucﬁ as, for instahce,'attaehing a
slldable member to the umblllcal cord by means of a llnklng
member, b1as1ng the slldable member, locking the slldable member

in position within a guide arm, and/or releasing the slidable
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whereby the linking member retracts the umbilical cord and pulls
it to a predetermined position with respect to the guide arm.

In one embodiment, the step of locking may further comprise

"inserting a lecking pin into the slidable member."The step of

releasing may further eompriee‘electrically activating a
solenoid. The method may further comprise connecting. the solenoid
to a pueh?pull cable and’cennecting the locking pin‘to the push—

pull cable.

BRIEF bESCRIPTION OF THE DRAWINGS
 'A more complete undersranding of the invention and many of
the attendant_advantagesvtnereto will be readily appreciated as
the same becomes better understood by reference to the‘feilowing
detaiied deécription when considered in conjunction with the
accompanying drawing, wherein 1ike reference nnmerels refer to .
like-parts.and.wherein;

FIG. 1 is;an elevational view showing a retraction'aéeembly
connected to a Eorpedo nmbilicél cord armed and connected to a‘
torpedo in accord with the present invention; and

FIG. 2 is an elevational view showing the tbrﬁedo umnilieal
cord'retracted.prior_te launching the torpedo nrilizing-the

retraction assembly in accord with the present invention. .
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" DESCRIPTION OF THE PREFERRED EMBODIMENT
: Referring-now to the drawings and, more particularly, to
FIG. 1 there is shown mechan1cal umbilical retractlon assembly 10

attached to an umb111ca1 cable and vehicle in the armed state.

'The present invention provides a novel mechanical umbilical

retraction mechanism 10vwhich fits within predefined launch tube -

envelope 11,'is actuated'remotely, and actively removes the ,'.

umbilical 30 from vehicle 32, and positions umbilical.SO to the

side of the launch tube 11 out of the way.of fins 34 and shroud |

36 of ex1t1ng vehicle 32. | |
In the armed state shown in FIG. 1, solenoid'12.is in‘an

extended, de-energized-state Solen01d 12 is connected to push-

pull cable 14 that is routed to an attachment p01nt on the

extension or gulde arm 16 by suitable means as dlscussed
hereinafter. The extens1on or guide arm 16 and solen01d 12 are
fastened to a flxed surface 18- located in 1aunch tube 11. 1In one
presently preferred embodlment the opp051te end of the push pull

cable 14 extends though gulde 15 for connectlon w1th extens1on

~arm 16 through securing pin 20. Securing pin 20 is routed

through.laterallyfprotruding<f1ange 21’which-ektends'outwardly
from'extension~arm l6 and is preferably angularly inserted’intola
groove 23 formed in a slide.éz; Securing pin 20 is preferably
afflxed in laterally protruding flange 21 by push—pullpcable 14
and'extends into slide 22 to thereby prevent slide 22'from movrng

axially within arm 16 in either direction. Push-pull cable 14
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couid comprise a sﬁitable'mechanical linkage of any ﬁype.‘FSIide
22 iﬁéofporates features‘to thch a spring 24 and lanyapdeé Can
be attached. Slide 22 is preferably located inside preférably
cylindrical extension arm 16, thch may be tubular and/br have

lateral guide walls, such that.slide 22 can move aloﬁg'a

‘predetefmined pathway which is preferably axial_but‘could be

shaped as desired. 1Spring 24 is Secured'at one end to ehd 25 of
the éxtenSion arm 16 and on the other end to slide 22. iIn the
armed state, sprihg 24 is preferébly fully extended or extended
sufficiently to provide a Sﬁitably strong retracting‘force for
pulling on the'siide 22 torretract umbilical cable 30, as’
discussed subsequently. The opposite side of the slide 22 is
connected.to a lanyard 26; which in turn is cénnectéd to‘the

umbilical cable 30. The umbilical cable 30 is attached to the

‘torpedo 32.

FIG. 2 depicts>how the Mecﬁanical umbilical retraction
assembly 10 remotely and actively removeé umbilical cable 30
priof to torpedo launéh.' The solenéid 12 is energizéa thus
pulling‘push—pu1l.cab1eil4vtﬁat in turn'pullsvsecuring pinlzo,out
of slide 22. Once securing pin 20 is removed, then slide 22 is:
forced down the extension arm 16 in an axial direction away frém
tofpedo 32 by the spring 24. As slide 22 movés éxially away from

torpedo732, lanyard 26 is also pulled away from torpedo 32 thus

10




1 remov1ng umblllcal cable 30 from the torpedo 32 ‘and p031t10n1ng
2 umbilical cable 30 in a predeflned pos1t10n 38 at the end of |
3 guide arm 16.

: 4 It_is noted that.retrectien assembly 10 pullsvﬁmbilieal

5 cable 30xaway”from-shreud 36 and fins 34, which may be

6 significantly largef thah shown in FIG. 2, to thereby prevent any
7 poseibility of entanglement therewith. Moreover, shreud.36 could
8 be'iocated mucﬁ closer to mount 18,.90 long as e#teneien arm 16
9 were accordingly.adjuseed in length to reach to wherever
10 umbilical;cable 36 is located on torpedo 32. 'If necessery,‘
11 extension or guide aim.is,could extend between vertical aﬁd
12 horizonﬁal fins and still remove umbilical cable 30 from the
13 possibilify-of entanglemenﬁ‘due to the ability to_previde a
14 predefihed position 38 et which umbilical ceble 30:will bé
15 1located after retractiOn; |
16 »Accordingly, the present invention pro&ides.for.the remote
17 and'active removel,of_umbilicel cable 30 frombtorpede.32
18 positioned wiﬁhih tqrpede tube 11. Various alternative designs
19 may be incbrporeted into the'invention. For instance, slide 22
20 may be locked by other means and/or push—puli cable'may be
21 activated in other ways.' For example, a ball type lock mey be
22 used‘tevtepiaee the seeuring pin 20} Likewise, solenoid could be
23 positioﬁed closer te slide and directly in contact with seeuring
24 pin'éo Addltlonally, a linear actuator or rotary ‘solenoid may

25 Dbe used to actuate the push pull cable

11




Thérefore,.it will be undérstbod that many‘additionai
changes in the details, méterialé; steps énd arrangément of
parts, whichlhavé_been hérein described_and iilustfated in order
to explain thé nature 6f the invention, may be-made by those -
skilled in the art_Qithin thé principle and scoﬁe of the

invention as expressed in the appended claims.
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Attorney Docket No. 84078
'UMBILICAL RETRACTION ASSEMBLY AND METHOD

ABSTRACT OF THE DISCLOSURE

An umb1110a1 cord retractor assembly and method is prov1ded
for'retractlng an umblllcal cord from avtorpedo or other vehicle
prior to launchlng the- vehlcle A guide arm is utlllzed to gulde
a slide member along a predetermined path within the guideuarm;
The slide is connected through a link to the umbilical cord such
that the umbilical cord is pulled to a predetgrmined'pdsition '.
within the launch'tube;out_bf the way of the finé, shrOud, and
propeller.of-the vehiclé. Prior to activation of thé rétéécto?
assembly; thebslide is affixed in position within the guide'arm
by a lock. A spring under tension applies a férce to the slide.
A felease cord pulls a pin.from the slide téhreleasé the cord at
a desired time, ﬁﬁereby'feﬁracting the umbilical cord to the

predetermined pésition'within the launch tube.
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