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Attorney Docket No. 85026

- PRE-POSITIONING DEPLOYMENT SYSTEM FOR

SMALL UNMANNED UNDERWATER VEHICLES

This application claims the benefit of U.S. Provisional

Application Serial Number 60/656550, filed February'18, 2005.A

STATEMEﬁT OF GdVERNMENT INTEREST
The‘inveﬁtiOn described herein may be manufactured and used
by Qr‘for the Government of the United Statéé of Ameriéé for
governmental purpoées without the payﬁent.of any royalties

thereon or therefor.

BACKGROUND OF THE INVENTION

(1) Field of the Invention

Thislinﬁention.relates to deployment systems with the
ability to pre-position weapons, émall vehicles, or sensors
within undersea littoral environments.
(2) Déscriptidn of the Prior Art

Lauﬁching from underﬁater sites is particularlf important
for torpedoes, éensors and other types of undé;sea vehicleé.
Such ﬁehicles have a short range, and if they are to be

successful, it is important that they be launched to begin their
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“run on a target immediately following detection of a target in

the area. Therefore a need exists to prbvide a device to

populate ports with various sensors, vehicles, or weapons such

. that any submarine traffic leaving the port could be covertly

monitored or disrupted over extended periods of fime.‘ A further
need exists to provide a device from whiéh‘track and trail
vehicles could be released to féllow submarines or other vessels
leaviﬁg a port |

A . number of prior art sysfems are known which relate to the
launching or release of véhicles from undersea positions. In
Vass et al. (U.S.‘Patent No. 4;003,291f('an ﬁnderwater-multiple
missile launcher is disclosed which éomprises a main case héving

a pair of launcher platforms. Each platform has a transducer

" column and a plurality,of'missiles pivotally mounted on the

platform in a circular array éround the transducer.cplumns.

In ﬁragonuk (U.S. Patent»4,263,835), the reference
discloses a pneumétic restraint and ejection system for.a
multiple sonobuoy launéher having a single plenum communicating
through separate check valves to the inboard ends of aiplurality
of launcher tubes and.through séparaté girdle valves to
inflatable girdles about-the launch tubes. A sonobuoy is
ejected by actuating the girdle valve to shut off the plenum air

to the girdle and to exhaust the air in the girdle.
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IniMabry’et al. (U.S. éatent No. 5,170,005), the reference
discloses an underwater‘launch system for launéhing a rocket
which includes a capsule fof’containing the rocket, the cépsule
being buoyant.: Upon cbmmand, the_capsﬁle rises to the ocean
surface where the rocket is automatically launched.

}In Hagelberg et al. (U.S. Patent No. 5,542,333), fhe
reference disclosés an upright or horizontal capsule‘ih which
the Vehicie is placed.

.In Dubois.(U.S; Patenf No. 6,484,618), the reference
disclosés a marine countermeasure iaunch assembly‘in-which
multiple countermeasurés are‘released into the wafer by
separation of ﬁhe launch ‘assembly.

In Borgwarth et al. (U.S. Patent No. 6,487,952), the
reference discloses.a rémote.fire éupport éystem that remains
beneath the water's,surface‘until it is to be launched#v At the
desired activatién time, weights atta&hed.to the container of
the system are released and the container rises to the surface -
for launching.

Whiie the above references disclose types:of launch

systems, none of the existing references utilize a coil spring

for launch energy as a linear launch force. Further, none of

the existing reférences utilize a plunger'assembly and
pressurized séaWater for wvehicle depléyment. Still further,

none of the existing references disclose the use of an
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arrangement of anchor plates; anchor lines and caniéter buoyancy
to safely launch, deploy and control an ehtire'canister. Still
further, none of the existing patents allow for vehicle
deployment at both ends of the depléymenf canister.

- Also, none‘of the cited references make use of a check.
valve to reduce frictional‘losseé as the vehicie is being

deployed. Further, none of the cited references uses a

~watertight bag to contain the vehicle in which the watertight

bag is filled with an inert fluid to prevent the vehicle from
corroding.

Still_further,vnone bf.the cited referencés alidw.for
pressure equalization around the vehicie, Instead maﬁy of them
utilize a préssure—proof,container thereby requiriﬁg'a more

robust container.

SUMMARY OF THE INVENTION
"As a resuit of (but_not exhaustive of) the shortcomings of
the referencésvcited above, it is therefore an objective and
general purpose of the pfesent'invention to provide an improved
deployment system including a device‘to populate ports with
various'sensors, vehicles, or weapdns such thét any submarine
traffic leaving the port could be covertly monitbred or

disrupted over extended periods of time.
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It is therefore a further object of the present invention
to provide an improved device ffom»which track and trail
vehicleslcould be réleésed to follow submarines or other vessels
lea&ing a port. |

In order to obtain the objects described above, there is
provided a-deploymént system.for an Undersea envifdnment in.
which the deployment system comprises a transporter (such as a
uuv) haﬁihg a Quick release deviéé and lanyafds.

The tfansportér releasés a canister assembly secured fo the
quiék release device. Thebcanister‘aésémbly‘includes spring
bands_encompassing a circumference of fhe canister assembly and
secured to the transp;rtef by the lanyards with the canister
assembly further includihg anchor plates secured to a first and-
second end of the canister aésembly by at least éne anchor line
and the spring bands. The quick reiease;device and the lanyards
are capable of réleasing the canister assembly upon thé
deploYment at‘én extent of the lanyards such that the spring

bands separate to release the anchor plates from the ends of the

canister assembly to position the anchor plates on a surface of

the undersea environment thereby_pésitioning the canister

‘assembly by the securing the at least one anchor line.

- The canister assembly 1is Capablé of stowing at least one

vehicle and comprises a signal receiver, the signal receiver

operationally controllable of the at least one vehicle such that
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upon detection of an acoustic'signal the signal receiver
initiates‘£he'release of a vehicle from either the first end or
the second end of the canister assembly. The canister aSsembly
further comprises‘at least one deployment tube wherein -the éne
least one déployment tube includes a release device contrdllable
by the signal receiver; a cord reieasably secured af dne eﬁd to
the release device; a plunger plate positioned transverse to a
léngitUdinal axis of the deployment tube and secured at another
end of the cord, the'plunger plate movable aldng the
longitudinal axis; and a spring positioned between the plunger
plate_énd the release.device. The signal receiver initiates the
release of the vehicle from the'deployment.tube and the canister
assembly by éctuating the release device to release the cord
thereby allowing thehspring to uncoil with a résultaﬁt energy on

the plunger plate to move against the vehicle to exit from the

deployment tube and the canister assembly.

The deployment tube further includes a plurality of flow
pOrts through évperiphery of the deployment fﬁbe, fhe‘flow ports
capable of drawing water‘fromvthe undersea envigonment into the
depioyment tube thereby pressuring‘the vehicleuinvcombination
with the plunger plate to exit the canister assembly.

As such, the present invention provides a device from which
track and trail vehicles can be released to follow submarines or

other vessels leaving a port.
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FIG. 7 is avsectional»view of the canister assembly of thé
present inVentiQn with the.view taken from reférence line 7-7 of
FIG.5; |

FIG. 8 is é cross-sectional view of the deploymént tube of
the present invehtiqn;.

FIG. 9 is an additional cross-sectional view of the’

deployment tube of the present ‘invention;

FIG; 10 is an alternate cross-sectional view of the

~deployment tube of the present invention specifically depicting

the plunger plate anq check valve of the deployment tﬁbe with
the view ﬁaken from refefence‘line 10-10 of EIG. 9;

FIG; 11 is an alternéte cross—-sectional view of the -
deployment tube of the présent’invention specificallybdepicting
thevaff guide rails of the deployment tube.with the view taken
from.reférence line 11-11 of FIG. 9;

FIG. 12 is an alternate'chss—seétional view of the
deployment tube of the presént inﬁention specifically depicting
the seal and constraint ring of the deployment tube with the |
vieﬁ.taken fromrrefefence line 12-12 of FIG. 9; and

FIG. 13 is an alternate cross—sectionél view of the

- deployment tube of the present invention specifically depicting

the forward sfops of the deployment tube with the view taken

from reference line 13-13 of FIG. 9.
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BRIEF DESCRIPTION OF THE DRAWINGS
A more complete ﬁnderstanding of the invention and many of
the attendant advantages'thereto will be readily appreciated as

the same becomes better understood by‘reference to the following

detailed description when considered in conjunction with the:

~accompanying drawings wherein:

FIG. 1 depicts a coﬁfiguration of the present invention

- with a canister assembly secured to a delivery vehicle for the

canister assembly;

FIG. 2 depicts a configuratioﬂ of_fhe present invention
with the caniéter assembly secured tO‘thg delivery vehicle with
thé_canistér assembly being deployed;

FIG. 3 depicté a configuration-df the presenﬁ invention
with the canister assémbly released ffom’the delivery vehicle
with the canister assembly béing déplqyed;

FIG. 4 depictsvthé canister assembly of thé pféseﬁt
invention anchored to a seabed bf an undersea envifqnment;

FIG. 5 is a crdss—sectional view of the'caniéter assemblj
of the present ihvention;_

FIG. G is é seétional view of the canister assembiy of the
present inVéntion with the view taken from‘reference line 6-6 of

FIG.5;
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DESCRIPTION OF THE PREFERRED EMBODIMENT
As shown in FIGS. 1-4, the deployment system 10 of the
present invention allows the pre-positioning of ‘a canister
| .

assembly 20 at a tactical ldcation in a littoral environment.

In general, when the canister assembly 20 is deployed by a

" transporter such as a large UUV 100 shown, it is covertly

deliveredvto a desired pre—pbsitioning“location. Once at the
pre-positioning locaﬁion, the UUOV lbO signals a linear actuator
to trigger quick release devices 102 of the ﬁUV. The canister
assembly 20 then falls away from the UUV 100. Once the canister

assembly 20 has fallen a safe distan¢e that is equal to the

length of fetractable lanyards 104 of the UUV 100, two spring.

bands 22 of the canister assembly are released. .Thé release of
the spfing bands 22 allows anchor plates 24 on each énd of.the_
canister assembly 20 tOISeparate and fall away from the canister
assemﬁly. The anchor plates 24 then dragAthe buoyant canister
assembly 20 to a seafloor 200 for final positioning. The
cénister_éssembly 20 then remains camouflaged andldormanf.until
a vehicle deploymént from the canister assembly is called for.

A sequence of how the deployment.systém 10 would be
Utilized,‘oncé deployed, is éé follows in regard to FIGS. 5 thru
13. Once it is Known that ﬁhe submarine (not shown} is
sufficiently close to the.deployment system 10, a remote

acoustic signal triggers the release of a vehicle 25 for tagging
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the submarine. The acoustic signal causes a release device 26

to activate and release a cord 28 that normally secures a

,compressed.spring 30. After release, the spring 30 is thén_free

to expand. Aé fhe spring 30 expands, it draws water in'through
flbw ports 32 and expands the spring, along with theAvehicle 25,
out of a muzzle end 36 of a deployment tube 40. A muzzle capA41
is pushéd off in the process, and a vehicle start-up switch is
iﬁitiated. At.this point,«the vehicle 25 is free to seek out
and tag the néarby submarine. | |

Referring again to FIGS.1 thru 4, the quick release devicés
102 are.used.to support the weight of the caniéter aésembiy 20
underneath the large UUV 100 during transit to the pre- |
positidnihg location. Once the large UUV 100 reaches the
aesighatédfpre—positioﬁingblocatiop, a linear.actuator.sﬁall
pull‘a cord aftached to thé quick release devices 102 to
activate the quick release devices at the same time. In_tﬁis'-
way, thé canister éssembly_ZO ié releésed.suéh thét the canister
assembly falls aWay.from the lérge Uuv iOOZin a generally
stfaight and level fashion.

The retractable lanyards>104 are used to separate the

anchor plates 24 from each end of the canister assembly 20 once

the canister assembly has fallen a safe distance from the large
UUV 100. Once the lanyards 104 have reached the end of their

length, the lanyards pull a safety clip (not shown) off the -

10
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spring bands 22.> The épring bands 22 release the anchor plates

- 24 and allow the anchor plates to separate from the canister

assembly 20. bnce tﬁe safety clip is‘removed, the lanyards 104
éhall retracﬁ back into their respecti&e houSiﬁgS_to avoid
entanglement with the propulsion system of the large UUV 100.

More specifically, the.sprihg bénds 22 are used to COQhect
the aﬁchor plates 24 to the canister assembly 20 until'the
éntire»assembly is depioyed. }The spring bands 22 are secured
using a safety clip and lock. The spring bands 22 are locked in
place when the canister assembly 20 is éésembled. The locks
remain in place while the canistér‘assembly 20 1is being handled
and loaded underneath the large UUV 100. The locks aré removed
after the canister assembly 20 is prepared for fiﬁal deployment.

At that point, only tﬁe safety clips prevent the spring:
bands 22 from #éleasihg. ‘The lanyards 104 remove the safety
élips once the canister assembly 20 has fallen e safe distance
from the large UUV 100. The spring Bands‘22 thenbrelease and
alléw the anchor plates 24 té»separate from the canister
assembly 20. The spring bands 22 remain attachéd‘to the -anchor
plates 24.

The anchor plates 24 are used as shock mitigation devices

-and as protective covers for each end of the canister assembly

20. As a protective cover, the anchor plates 24 protect the.

vehicles 25 inside the canister assembly 20 from accidentally

11
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Sliding out during handling and.loading. The anchor plates 24

contain the vehicles 25 during all other times leading up to the

actual deployment.

Once the anchor plates 24 are released, the canister

~assembly 20 is in full descent. The anchor plates 24 remain

attached_to'the canister assembly 20 by anchor lines 42. The

“anchor plates 24 shall be negatively buoyant, while the

remaining canister assembly 20 is positively buoyant.

‘Furthermore,‘the énchor plates 24 shall be more negatively

buoyant than the canister éssembly 20 is positively buoyant. As
a result, the.bﬁoyaht cénister assembly 20 is actually pulléd:td.
thé seafioor by the greéter in-water Wéight of.the anchor plates
24. The anchor plates 24 absorb the shock of}impacting the

seafloor while sparihg the canister assembly 20. As soon as the

“anchor plates 24 hit, the canister assembly 20 begins to reverse

its direction. However, the momentum‘of‘the canister assembly
20 will continue to carry the can;ster assembly ddwnward for a
short.tiﬁe until the‘danister assembly_actually éompletes the
reveréingvprocess.

The shape Qf thé canister aSsémbly 20 may vary but is
envisioned to be cylindrical for delivery from a submarine

torpedo tube and because a cylindrical shape has a hYdrodynamic

'shape for low drag. The canister assembly 20 has several of the

flow ports 32, which are large in size,‘located hear the center

12




10

et
et

13

14

15

16

of the canister assembly. Thé flow ports 32 allow water té be '
drawnvin during a launch of the vehicle 25, and allow for a
direct water trénsmission path to an acoustic receiver 43 inside_
of the canisterbassembly 20.

In further description of the-structure of the canister
assembly 20, theiends of the canister assembly are closed off
with the anchor plates 24. At key poéitions,-internal support
frames 44lreinforce the structural shapé ofvthé'cénister
assémbiy 20. The iéngth and.interior configuration of the
canister assembly 20 acéomquates vehicle-launchings from both
ends of the canister asSembly.

As shown in FIGS. 8 thru 13, an individual deploymenf tube‘
40 shall éontainvthe vehicle 25 that are to be deployed. Each
of the deploymentltubes 40 structurally-include a plungér plate
45, a seal and constraint ring 46, and check valve 47, the
Spring 30, and the release device 26. The tqtal numberﬁof
deployment tubes 40 is dependeﬁt on the size of the canister‘
assembly 20 and on the size of the items to be deployed.

‘Each of the deplqyment»tubes 4CvalSO contains two sets of

water flow ports 32. The first set of flow ports 32 is

~ positioned to be near the nose of the vehicle 25." The first set

~of flow ports 32 allows water to flood the volume of space

inside the deployment tube 40 forward of the seal and constraint

ring 46.

'A13_
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- A second set'of flbw ports 32 1is located just forward of
the check valve 47 when the spring 30 is in the compressed
staté. The second set of flow.ports 32 allow water to floodAthe
volume between the plunger plate 45 and th¢ constraint'ring 46
and are blocked‘off behind the plunger plate as soon'as_the
plungér plate begins to traverse'down the deployment tube 40.

This'movement.ensures that the water is forced forward, behind

the deploying vehicle 25, instead of being forced back out

throughtthe flood ports 32. This movement of the water causes
the vehicle 25 tq be flushed out of the deployment tube 40.

The third set of flow ports 32 is positioned behind the
sprihg 30 and forward of the rélease device 26.  The third set
of flow ports 32 a;low water to flow in behind the plunger plate
45, as it traverses'down the deplbyment tube 40. The third set
of flow ports 32 also allow for an uninterrupted signal
trénsmission pafh to the}acoustic.receiver 43.

An.individual'deployment tube 40 also contains a shouldér

stop 52. The shoulder stop 52 positions the spring 30 and

supports a fixed end of the spring 30 during compression of'thef'

spring.
One spring 30 is preferred per individual deployment tube
40. The spring 30 stofes'potential energy that is used to eject

thevvehicle 25 from_the'deployment tube 40. The spring 30 is

14
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compressed by the reiease device 26 via the cord 28 until a

.launch 1is initiated.'

The spring 30 contains sufficient stored energy to overcome

several oppoéing forces such as: “the force required to push of:f

~the nose cap; the frictional forces associated with guide rails

54 of the déplbyment tube 40, the plunger plate 45, ‘and the ring
46; and the fluid losses aésociétéd_with pumping water through
the ‘deployment tube 40. The stiffness of fhe sbring 30 is siZed
tb overcome these forces; iThe length of the spring 30 is
sufficientiy long to either completély eject the vehicle 25 from
the deplqyment tube 40 or impart enough energy on the Qeﬁicle sé
its own momentum is enough to carry it Outvof the depioymeht'
tﬁbe. | |

The release device 26 initiates the deployméﬁt of_the

vehicle 25. 1In a pre-deployment state, the release device 26

-holds the spring 30 in a compressed state. For deployment, the

release device 26 activates a remote acoustic signal. Once

-activated, the release device 26 mechanically releasés the cord

28 connected to the check valve 47. Once the dbra_28 is
released, the plunger plate 44 traverses férward while ejecting
the vehicle 25 in.the process.

- The acoustic receivér.43, attached and wired into thé
release device 26, is used to detect a remote‘acoustic signal

from any acoustic source. Once the acoustic signal is received,

15
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the acoustic receiver 43 transmits the signal to the internal
electronics of theArélease dévicé,26. A motor céhtroller of the
release device 26 thén opens:a latch 56 that sécufes the cordf
23. The acoustic recei?er 43 shall have various coded release
messages to prevent the deployment system 10 from being
accidéntally triggered and allows for the release of specific
vehicles. The release device_26 aﬂd acoustic receiver 43 are
optimally one component, in which the component is of a type
known by those skilled in the art. |

-The end cap/release restraint assembly 57 as seen in FIG. 8
is a fixture that secures the release dévice 26 and acoustic
feceiver'43 to.the aft end of the individual deplbymeht tube 40.

The individual deployment’tﬁbes 40.are aligned and |

fastened inside the canister assembly 20 by the several support
frames 44 that are spaced accordingly as'seeﬁ in FiGS. 6 and 7.
The support frames 44 allow for”flow to pass through them such
that each deploymént tube 40 is free flooded. If necessary, the .
support frames 44 could also be used to contain ballasting

-

material that may be needed to properly weight the canister

assembly 20.

The guides rails 54 are positioned along the inside
diameter of the deployment tubes 40. - The guide rails 54 provide
for low friction support of the vehicle 25 as it travels down

the deployment tube 40. The guidevrails o4 alSQ proVide for an

16
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annular flow passage around the vehicle 25 to allow the véhicle
to keep-moving even after the spring-30 reaches its free length.
The muzzle cap 41 prevents'marine life and sediment from
enfering.the deployment tube 40 and also prevents the vehicle 25
from accidentally sliding out of thebdeployment tube before a’

launch is called for. The force retaining the muzzle cap 41 is

large enough to contain the vehicle 25 during its deployment

from the UUV 100, and during its descent and impact with the

seafloor 200. .At the same time, the force to remove the muzzle

‘cap 41 is small enough such that the force of the spring 30 can

overcome it.

'The seal and constraint ring 46 is located near the forward
end of the vehicle 25. AThe seal and constraint fing 46 provides
a watertight seal durihg depldyment.' The seal and constréint
ring 46 is positioned to provide a Seél until the spring 30
reaches its free length. At that point the seal and'constraintv
ring 46 will decouple from the vehicle 25 and pass over the
tapéred end of the vehicle. The seal and constraint ring 46
primarilybprevénfs water from being pumped past the annular gép
between the vehicle 25 and the deployment tube 40, thereby.
ensuring fhét all the water pumped by the plﬁnger plate‘45Ais

used to force the vehicle out of the_deployment tube. The seal

“and constraint ring 46 also hélps to stabilize the vehicle 25

inside the deployment tube 40. The seal is made from a flexible

17




10

11

12

13

14
15
16

17

19
20
21

22

24

material that provides limited cushioning and sealing
properties. |

In preferred use, the head of the vehicle 25 would‘have a
éollar with a block 57 fastened upon it as.seen in FIG. 13. The
collar 57 is positioned on the forward end of the vehicle 25 so
that}when loading the vehicle into the indiﬁidual deployment
tube 40, the block portionvwodld séCUre into a notch just
forward of the constraint ring 46.

The check valve 47 and plunger plate 45.w§rk in Combinatidh

as a positive displacement pump as the spring 30 expands. As an

integral piece, the plunger plate 45 and the check valve 47 are

attached to an end of the spring 30.

As the spring 30 ekpandé, it forces ﬁhe plunger plate 45
fowards the vehicle 25. The plunger plate 45‘has‘a‘
circumferential seal 58 around it to preVent water from leaking
past it as'the'ﬁlunger plate travelé along the deployment tube
40. The pressufe created by the'plungér piaﬁe 45 is transmitted
directly to the vehicle 25 through the incompressible fluid, so
as the plunger plate moves the vehicle moves. This movement
continues until the spring 3d has reached the end of its freé
length; at that point thévcheck valve_47'opens.

The check valve 47 allows water to fill in from behind the
vehicle 25. This.minimizes the amount of wéter that must flow

back through the annular gap around the vehicle 25, thereby

18
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minimizing the fluid loéses. The check valve 47 is held in
place by the differential pressure across it, thereby ensuring
the éheck valve opens as soon as the spring 30 reaches its free
length. At that point, the differential pressure with the

deployment tube 40 changes direction and forces the check valve

47 open.

Four_sefs of flow ports 32 ére preferably used. One set
of flow ports is located near the cénter of the canister
assembiy 20. The flow ports at the genter’of the canister
aésembly 20 allow for seawater to free flood thevinteriérlof the
canister éssembly; provide for a signal‘transmission path to the

acoustic receiver 43; and act as inlet ports so seawater can be

_drawh in behind the plungervplate 45 asfthe vehicle 25 is

flushed out.

A second set of the-floﬁ éorts 32 are located in the
individual deployment tubes 40 just forward of their respective
release.devicés 26. These flow porté 32 allow seawater to be

drawn in as the vehicles 25 are'being flushed from the

“deployment tubes 40 as well as allowing the volume of space

behind the plunger plate 45 to free fléod.
- A third set of flow ports 32vis located just forward of the_v

plunger plate 45 and the check valve 46. These flow ports 32

allow the volume: of sbace behind the vehicle 25 (aft of the ring

45) to be properly flooded.

13
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A fourth set of flood ports 32 isichated et the nose of
the vehicle 25. Tneee £low ports 32 allow the volume of space
forward of the aftiring'45 to free floodi

A protective bag 60.(partially shown in FIG. 9) can be
added io protect the vehicle 25 from exposure to seawater. The
protective bag 60 would be filled with a nen—corrosive inert
fluid which would allow the body of the vehicle 25 te‘retain its.
inteérity fer extended durations of undersea deployment. In
operation, the plunger plate.45lpushing toward the vehicle 25A
would flush»fhe volume of seawater forward and'likewise impose

this pressure on the“protective bag 60 to tear it awayAthereby

~allowing the vehicle to exit the canister aesembly 20.

All external components preferably'heve a reflective
coating. The reflective coating of a type known to those
skilled in the art provides camouflage for the system by

mirroring its surroundings. In addition, the anchor plates 24

~shall contain simulated seaweed that is indigenous to the area.

The eeaweed shall_bevexposed only after the anchor plates 24 ere
separated from tne canister assembly 20. " Once exposed,-the
seaweed will freely flow nith the currents while being attaehed
aﬁ their base to the anchor plates 24. The'seaweed will heip
further obscure the canister assembly 20.

The depioyment system 10'ean be deployed covertly by a

transporter such as a submarine or the large underwater UUV 100
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. for the covert pre-positioning of the vehicles 25 in shallow

water littofal environments. Given that numerous vehicles are

contained within the canister assembly 20, the caniéter assembly
could remain aé a threat against several submarines or it could

release multiple vehitlés against the Same submarine.

The deployment system 10 also’provides for long periods of

-on-station endurance of one year or more. This on-station

depléyment_allowé sufficient time to prépare'the battle. space
withdut’having to'quiékly replenish the'pre—positioning'area.

- The deployment‘system’lo éan have a reflective coating on
its exterior to mirror its'surfoundings. This coatiqg ensures

that the canister assembly 20 will have ample camouflage in'any

-environment. This camouflage makes it extremely difficult to

visually deteét the canister assembly 20 énd,to neutralize the
canister assembly. |

The anchor lines 42 in combination withvthe anchor plates
24 and the Buoyant canister assembly ZOVkeeps the canister
assembly positioned safely off the seafloor 200. = This
positioning of the seafloor 200 ensures that shifting sédimént
over time does>not 5loqk the deployment tubes 40.

The design of the deployment system 10 is suitable for

deployment from various platforms. The deployment system 10 can

be deployed from submarines, surface ships, small boats,

helicopters, planes, or large UUV’s.
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The anchor lines 42 in combination‘with the anchor plates
24 and the buoyant canister assembly 20 act as a shock

mitigation system. Shock mitigation prevents damage to the

-canister assembly 20»during descent and bottom impact of the

canister assembly.

It is envisioned that small UUVs would be deployed as the
vehicles 25 by»the‘deployment system 10 described. HoweVer{ the
deployment system lb is not limited to deploying small UUVs;

The deplOyment.system 10 could also deploy an ‘assortment of
weepons or‘sensors or any other assortment of-items. The items
must‘only be able to interface with the deploynent systeﬁ 10.

The deployment éystem‘lO could deploy buoyant signal jamming

- devices, buoyant propeller fouling nets, a chemical marking

plume, chemical. detectors, unmanned grounds sensors, etc.
Numerous uses exist for the deployment system 10.

The deployment system 10 is described throughout as being

deployed from'a large underwater UUV 100. However, the

deployment system 10 could also_be'deployed from a submarine
totpedo tube, an aircraft, or a surface ship. When the.
deplOyment system 10 is deployed from the large UUV 100, the
quick releases 102 are actuated by e linear actuetor and the
Spring.bands 22 are released by the lenyards 104. A slight
modification to these features may be necessary for some of: the

deployment options.
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If the debloyment SYstem 10 were to be deployed‘frém a
surface ship, the quick release devices 102 would not be
necessary.as the entire canister assembly éO could be tossed
over the side of the surface ship. The lanyards 104 could be
made longer so that.thé canister assembly 20 is allowed to
impact\£he water and.become fully subme;ged before the anchor
plates 24 are released. .

If the deploymenf systém_lO were tb be deployed from an
alrcraft, the-quick release devices 102 would not be necéssary.
Again, the entire canister asseﬁbly'ZO coﬁld be simply thrown

from the aircraft. The lehgth.of‘the lanyards 104 could be set

'so that the Canister.aSsembly 20 is again allowed to impact ‘the

water and become fully éubﬁerged before the anchor plates 24 are
released. .If lanyards 104 are no£ desirable for aircraft
deployment, exploding squibs cOuld.be-uéed to ;eleaée the anchor
plateS’24. A splash élate similar to those used when deploying
torpedoes from aircraft could also be used.

The canister assembly 20 is already designed for
containment insidé a 21—inéh'diameter'éylinder, which is
compétible with all submérine.torpedo tubes. In the submariﬁe
deployment appiication no quidkAreleaée devices would be
necessary. The canister assembiy 20 could be déployed using the
same weapon ejectionbsystem used for torpedoes. However, the

spring bands 22 would have to be redesigned. ‘The spring bands
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22 would have to be made conformal to the outside diameter of

the 21-inch diameter canister. In addition, the lanyards 104

would have to be rerouted internal through the canister assembly

20 such that they exit the aft'end of the canister assembly. If
not, another method such as exploding squibs would have to be
used.

The canister assembly 20 can be designed with a release
mechanism attaéhed to the anchpr linés 42. In this way, the
canister assembly 20‘can be easily recovered by merely releasing
it from the anchbr’plates 24. Since the canister assembly 20 is
buoyant, the éanistef aSsembly will ascent to the surface fozr
easy recovery.

The deployment system 10 is described as having bi-
directional launching ability. Howevér, fhe deployment system
10 ébuld easily be modifiea for uni-directional launches. This
méy be desirable if a shorter overéll length for the canister
assembly 20 is'prefefred;

In light of the above,.it is therefore understoéd that
withib the scope of the appended claims, the invention may be

practiced otherwise than as specifically described.
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Attorney Docket No. 85026

- PRE-POSITIONING DEPLOYMENT SYSTEM FOR

SMATYI, UNMANNED UNDERWATER VEHICLES

ABSTRACT OF THE DISCLOSURE
A system is disclosed for pre-positioning a canister

assembly at an undersea location. A transporter deploys to and

releases the assembly proximate to the desired location. Once

the assembly has fallen a safe distance affer release, spring
bands of the assembly are released by the action of lanyards of
the trénsporter.» The release allows anchor plates on each end

of the assembly to separate‘from the assembly thereby dragging

the assembly to a seafloot with the assembly buoyant at the

undefsea location. A vehicie depioyment from thebassembly is
actuated by‘aﬁ acoustic receiver fhat causes a release device to
release a normélly compressed spring thereby‘allowing‘the spring
to expand. During expansion,’watér is drawn-iﬁto‘the aééembly

through flow ports to force a plunger plate with the water to

act on a vehicle to deploy the vehicle out of a deployment tube

of the assembly.
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