A FLOATI NG STRUCTURE FOR GUN AND M SSI LE TARGETING A MET OR PROVI DI NG
THE AFOREMENTI ONED, ' AND CONSTI TUENT COVPONENTS 5 FI ELD GZM’@MWM’”M’M
field of this invention lies within the field of gun and ting.
‘I'n particular, it lies within the specific field of water-horngssd-oating
structures used for gun and missile targeting. 10 BACKGROUND In any arned
.forces in the world, it is mandatory for. weapons training to be carried out

to hone th of e r ven, |
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to be carriMETHOD mmmmrquﬁ AFPOREMENTIONED, SANDACONSTAUENS. it
Is typical for "live" weapons training to be regul arly carried out to

ensure the %W%Eya-rsnpetencr es of the arned forces are nmintained at an
effective level. 20CGunnery or mssile firing at naval targets are typical
training exercises for all mlitary navies. The naval targets usually range
in lengbh MIBLDIDFANVMENTOON It is common for these firings to take place
in the open sea which are preferably a substantial distance from shipping
lanes and | and nasses in order to mnimze the risk of accidents. However,

t he novementheofielihss iy fvehBba ales JvﬁhrhhﬁreZﬁeraecﬂruggm Rl m;gesng etég&fﬁn?an be

‘using either self propul sion or tow n anot seabor

‘hanper ed b;ﬂaﬁmﬂarsddIQSowdhlnr thasspesifit h@dtaf watege-borrebfieatiteg sfractainst used

consequentl f o use preferred firing locations. In instances

when the mi i?lr"bﬁg m’%’% G989 abl e to potentially cause |arge scal e

damage, ot he substantial distance required for travel of the naval 30

targets to the preferred firing location typically involve substanti al

- logistics BAGKGROUMD resources to ensure that the -naval targets are

- undanmaged and still usable on arrival at the preferred filing | ocation.
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In any armed forces in the world, it is mandatory for weapons training to be
carried out to hone the wartime competencies of the armed forces even during
15  peacetime situations. Even though many forms of weapons training are able to
be carried out through the use of repetitive drills and simulations, it is typical for
“Iiye" 'weapons training to be regularly carried out to ensure the wartime

competencies of the armed forces are maintained at an effective level.

20 Gunnery or missile firing at naval targets are typical training exercises for all

| military navies. The naval targets usually range in length from 30 m to 80 m. It is

common for these firings to take place in the open sea which are preferably a

substantial distance from shipping lanes and land masses in order to minimize

the risk of accidents. However, the movement of the naval targets to the

25 requisite firing locations using either self propulsion or. towing by another
seaborne \ressel can be hampered by poor sea _conditions leading to‘ |

undesirable delays and consequently an inability to use preferred firing

~ locations. In mstances when the munitions involved are able to potentrally cause

large scale damage, the substantral drstance required for travel of the naval

30 targets to the -preferred firing location typically involve substantial logistics
planning and resources to ensure that the naval targets are undamaged ahd still

usable on arrival at the preferred filing location.
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2 In-addition, subsequent to the cessation of the gunnery or nissile firing
exerci ses, during instances when the naval target(s) is danaged as a result
of the firing exercises, the transportation of the damaged naval target(s)
-to a 5 storage/assessnent facility nay be conprom sed due to a | oss of
stability of the damaged naval target(s), On-site repairs to a damaged
naval target(s) is typically difficult under nbst sea conditions. The
“difficulties faced in repairing the damaged naval target(s) often restrict
the 10 nunber of instances that each naval target can be fired upon. This

i's highly imdadditiady subsequeiv tof thdecesgaibantf &hep?@ﬁmwgoﬁﬁﬁlsrsﬂéoﬁrrﬂgas
needed to transport, the naval target(s) to the preferred firing | ocation
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| ocati on. %g RY | n ect, there |sg§row ed a floating

structure Hayel t%@? (Ef Q%SQH f§Pais dos 8 demased H@Y%ld?égﬁt(ﬂ i al i ty

of i ndepengdgn¢dlyy @ﬁ@ﬁg@hdgpﬁwsegeg%bﬁaﬁ,@hgy connected to each other and at
| east .one stability systemcoupled to 25 at |east one portion of the

plurality of independently buoyant nodul es at an | nt ermedi at e structure of

theatlea 0 also
i ncluding a u&c}ﬁgﬁh%g fébé& ufY%ia‘?%; rl’\%‘fa '@ei&g Iottﬁétr e%ﬁ@em
stabiligy awmtﬁmfhas@@&eg thupkééﬁﬁmeﬁybl w@ef lcant b@@.réd pehUMRiPYs highis si ng
t he buoyant body in water at different depths.
undesirable in view of the substantlal pIannlng and resources needed to
transport the naval target(s) to the preferred firing location prior to the start of

the firing exercises.

15 Thus, it would be desirable if large naval targets are easily tfanspoftable to-and-
from the preferred firing location and are also in a form that is easily repairable
so as to maximize the usability of the naval target(s) deployed at the firing

location.
20 SUMMARY

In a first aspect, there is provided a floating structure for gun and missile
targeting. The structure inciudes a plurality of independently buoyant modules
releasably connected to each other and at least one stability system coupled to
25  at least one portion of the plurality of independently buoyant modules at an
intermediate étructur’e of the at least one stability system, the at least one
stability system also including a buoyant body. It is advantageous that the at
least one stability system changes a buoyancy of the floatmg structure by
immersing the buoyant body in water at different depths.
30 '
The intermediate étructure of the at least one stability system may be attached -

'by a plurality of hydraulic actuators either directly to the buoyant body or a base



3 structure coupled to the buoyant body. It is advantageous that activation
-of the plurality of hydraulic actuators causes an orientati.on of the
buoyant body to vary and inmerses the buoyant body in water at different
-depths. 5It is preferable that -every nodule of the plurality of

I ndependent |y buoyant nodules is differgnt to one another. Each of the
.plurality of independently buoyant nDduIes may preferably include a
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secondary slot. Each end of the secondary slot may be a tapered channel. 15
It is preferable that a second face of each of the plurality of :
i ndepenflenttl is prafgeaiie rtdeIeerery moddide sofatHe pluahiitygot relependedtly damyanhe |ip
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t he recept alongra pREMeEEr € pfeﬁfr%@hmﬂ?pemd@m bumydut eyodule.Pref erably, all of
the plurality of engagenment slots, the secondary slot, the 25tapered
channels, the lip, and both the receptor and the guide structure are

sur f aceo Coa’lreférably ha firstdacy bhkash bhthequiufalityeof pdepesdéntly idyant hdiukgsond
aspect, there is provided a nethod for_ providing a floating structure for

gun and mi §¥lydes asgeendary sipbalopg thﬁé‘lrrst fegei the secanstay slak deing pasalial

- to a first edge of the first face. The plurality of engagement slots may be
perpendicular to the secondary slot. Each end of the secondary slot may be a
tapered channel. | o
It is preferable that a second face of each of the plurality of independently
buoyant modules includes a lip along the second face, the lip being parallel to a
second edge of the second face. A third face and a fourth face of each of the
plurality of independently.buoyant modules may preferably include both a
20 receptor for receiving a guide structure of another independently buoyant
module and a guide structure that fits within the receptor of another

~ independently buoyant module.

Preferably, all of the plurality of engagement slots, the secondary slot, the
25 tapered channels, the lip, and both the receptor and the guide structure are

surface coated with a material with low friction coefficient.

in a second aspect, there is provided a method for providing a floating structure
for gun and missile targetlng, whereby the floating structure comprlses a
30 plurality of independently buoyant modules. The method includes varying a
buoyancy of at least one of the plurality of independently buoyant modules

subsequent to the gun and missile targeting; and configuring at least one



30 plwurality of independently buoyant nodul es. The nethod includes varying
a buoyancy of at |east one of the plurality of independently buoyant
nodul es subsequent to the gun and missile targeting; and configuring at
-least one 4 stability systemcoupled to at |east porti.on of the plurality
of independently buoyant nodules at an ipiternediate structure. of the at
_least ‘one stability systemto change a buoyancy of the floating structure,
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different depths. In a third aspect, there is provided an i ndependently
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and a receptor for receiving a guide structure of another independently buoyant
module and the guide structure fits within the receptor of another independently

buoyant module on both a third face and a fourth face.

20 In a final aspect, there is provided a stability system suitable for use with a -
floating structure for gun and missile targeting. The stability system includes a
buoyant body; an intermediate structure for coupling the stébility system with at
least one face of the floating structure; and a plurality of hydraulic actuators
attached to the intermediate structure either directly to the buoyant body or a

25 base structure coupled to the buoyant body. It is advantageous that the
buoyancy of the floating structute ‘changes when the buoyant body of the at

least one stability system is immersed at different depths.

DESCRIPTION OF DRAWINGS
30 | |
In order that the present invention may be fully understood and readily put into

practical effect, there shall now be described by way of non-limitative example



5 only preferred enbodi nents of the present invention, the description
being with reference to the acconpanying illustrative draw ngs. - Figure
1 shows a front perspective view of an independently buoyant nodul e 5used
in a floating structure of the present invention. Figure 2 shows a rear.
perspective view of the independently bupyant nodule of Figure 1. Figure 3
.shows a first side face of the independently buoyant nDduIe of Figure 1

10Fi gure 4o%@ﬁ?eférré?f%rn‘s(t%cf‘rﬁfn%tdc}ﬁ%‘eﬁ%@?ﬂfﬁt%ht}{ cﬁé‘tﬂ& f@ B, wiggur

1. Figure 5 shows a ace o0 he I'n uoyant Wodul e
of Figure ZIeferendé tputhe a‘tcshqnmymgfrlhnst’rate»eadmhmgﬁ the floatr ng structure of
the present invention. Figure 7 shows a side view of a stability system

used in the floating structure of 15the present |nvent|on Figure 8 shows a

si de view cpng@esecéheol/seé%FHHt $ePbpddipel Vi Lorah 3d p&%?n?h?ﬁ%au ng

invention. Figure 9 shows a side view o t e seco exa ot
structufe ofsetlie aftasdiogtstiucturataf dme mhment frvesitiabi | ity systemis in use.
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Frgure 3 shows a first side face of the mdependently buoyant module of Frgure
1. |
10 Figure 4 shows a top view of the independently buoyant module of Figure 1.
Figure 5 shows a first breadth face of the independently buoyant module of
Figure 1. |
Figure 6 shows a first example of the floatrng structure of the present invention.
Figure 7 shows a side view of a stabrlrty system used in the ﬂoatrng structure of
15 the present invention. _
Figure 8 shows a side view of a second example of the floating structure of the
present invention.
Figure 9 shows a side view of the second example of the floating structure of
the present invention when the stability system is in use. '
20  Figure 10 shows a process flow for a method for providing a floating structure

for gun and missile targeting.
DESCRIPTION OF PREFERRED EMBODIMENTS

25  Referring to Figure 6, there is shown a first example of a floating structure 20 for
gun-and missile targeting. in the first example, the floating structure 20 is shown
to include a plurality of independently buoyant modules 22 releasably
connected to each other. Although the modules 22 shown in Figure 6 appear to
be substantially identical, it should be noted that every module 22 of the plurality

30 of independently buoyant modules 22 may be different from one another. Given
the use of the floating structure 20 for gun and missile targeting, the floating

structure 20 may be of a scale similar to that of a marine hull and superstructure,



25Referring to Figure 6, there is shown a first exanple of a floating
structure 20 for gun and mssile targeting. In the first exanple, the
floating structure 20 is shown to include a plurality of independently
-buoyant nodul es 22 rel easably connected to each. other. Although the nodul es
22 shown in Figure 6 appear to be substgntially identical, it should be
.hoted that every nodule 22 of the plurality 30 of independently buoyant

nodul es 22 ; L £ £ r t ey : f lioati ng
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modul es 22 japygaghg Pontoon which will be described in greater detail in
subsequent paragraphs. 5 Referring to Figure 1, there is shown a front -

perspecdive view of an independently buoyant nodule 22 used in the floating
structure %ge Fi gure’ ’1_..clearly . shows 2 third {]acte 30$ a't.first fac];_e 32, and
a top face SACEHY (8 FISeddellEly BusPomn ddiP PETSRGIVE: VIRY t 87 F%Yur e
2, there i$n@d§@ﬂ@leﬁtly%byéﬁt RRIGNS D USed iieWheffiddifgi stFlpierd2o! Figupe oy ant
nodul e 22 used in the floating structure 20. Figure 2 clearly shows the top

face 34, acdlefilt-Ehewsea Fbirdafacea 30ec st face 3€, and endop dfase 3t efd thenat

f whi ch i id 1 bel ed f h k

o orart ty inirerBRhug BONDEREOHEHY 22, Roffnd 6 it 2 ine OB FowifbgoRE 224

for theosakersgedtivanidw .of lthe Shdepehdemtip e anhbhatoduie 122 tded Ibthe floatingt') -
u

i ndependent |y buoyant_nodule 22 is shown to be in a rectangular form
may be in StughireA0. fFdgwread qheanly shows the top face 34, a fourth Tace 36, and a

second face 38. It should be noted that faces which are not shown in Figures 1
and 2 are still labeled for the sake of clarity. Corresponding labels will also be
included in Figures 3 to 5 for the sake of clarity. It should be ndtéd that while the
15 independently buoyant module 22 is shown to be in a rectangulaf form but it

may be in a cubical form as well.

The independently buoyant module 22 includes a plurality of engagement slots
42 located along a perimeter'edge 40 of each independently buoyant module 22.
20 The engagement slots 42 as shown in Figures 1 — 5 are in such a form to
enable effective coupling With an appropriately shaped detachable locking bar
(not shown). As such, the engagement slots 42 need not necessarily be in the

form as shown in Figures 1 — 5.

25  The first face 32 of the independently buoyant module 22 includes a secondary
slot 44 along the first face 32. The secondary slot 44 may be parallel to a first
edge 33 of the first face 32. The secondary slot 44 may be perpendicular to the
plurality of engagement slots 42. Each end of the secondary slot 44 is a tapered
channel 46. The tapered channel 46 may be either v-shaped (as shown in the

30 figures) or funnel-shaped such that coupling of one independently buoyant
module 22 to another independently buoyant module 22 is at the first face 32 is

made easier as the independently buoyant modules 22 are likely to experience



The independently buoyant nodule 22 includes a plurality of engagenent
slots 42 | ocated along a perineter edge 40 of each i ndependently buoyant
nodul e 22. 20 The engagenent. sl ots 42 as shown in Figures 1 - 5 are in such
a formto enable effective coupling with an appropriately shaped detachabl e
| ocki ng bar (not shown). As such, the eggagenent sl ots 42 need not
_hecessarily be in the formas shown in Figures 1 - 5. 25The first face 32

the first Paopaanen e ARbed R ol oryodles AEFRU TG T IncipBage s

of the firgeaface 32. The secondary slot 44 may be perpendicular to the
plurality of engagenent slots 42. Each end of the secondary slot 44 is a
tapered channel 46. The tapered channel 46 nay be either v-shaped (as shown
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face 38. The Iip 48 Iis for enabling €ase of coupl bet ween t _

i ndependentihgefansigatly buogahtomodadlei2?.a manner where the lip 48 fits within
t he secondary slot 44 along the first face 32 of another independently
‘buoyant nodul e 22. 10In addition, the third face 30 and the fourth face 36

of eachoof |hhgidiion, ahé ttiir@fatd BoPaRAENY Fourt e¥aNEe MBI BSolthd Bra'réﬂﬁf deoth a

receptor 50 and a guide structure 52. I't should be noted that a distance
bet ween t hénderasnsiestly Spuqyeat trhedyas @2 dnclude rash 52 repeptac bantha guide d

face 30 an r [ tantially.identical ut _t he

o r angemen SRR SY WP vedod AN S GEiale RetPB 1o Pecentotad 38 she o
for each ofguidee stlctudef 82 cord@agRdoft ke fthivd tfack aB® =3 tHdifsudh ffieeesd is
arrangenment of the receptor 50 and the guide structure 52 for the third

face 30 andubstantigly iderticeb B¢ tesarranggmest ehdke seceriapi50ngnddhecgyide he

i ndependen i . r I r 52
on o e ni =P LA EDErgBHOSR B2 cdbial T Bl Re 0 afirdb I8 b e
recept or 20Hdifferemtearfangdrhertasfeh8Geoéptand0hetd thedguide demicture BRoforNke
nodul e 22. |t ?houwl be plot ed 1 hat ggch i ndependent |y buoyant nodule 22 is
able to COGB'IF% ace 30 and the fourth face 36 also enables ease of coupling between the
independently buoyant modules 22 in a manner where the guide structure 52 on
the third face 30 of one independently buoyant module 22 fits into the receptor

20 50 on the fourth face 36 of another independently buoyant module 22.

It should be noted that each independently buoyant module 22 is able to couple
with other independently buoyant modules 22 along the third face 30, the fourth
face 36, the first face 32 and the second face 38. The coupling between the
25 independently buoyant modules 22 is enabled b-y the use of at least one of the
plurality of engagement slots 42, the secondary slot 44, the tapered channels
46, the lip 48, and both the receptor 50 and the guide structure 52. The plurality

of engagement slots 42, the secondary slot 44, the tapered channels 46, the lip -
48, and both the receptor 50 and the guide structure 52 are surface coated with
30 a material with low friction coefficient to enable sliding and correspondingly
improve the manner which the independently buoyant modules 22 are coupled

with one another. An example of a material with low friction coefficient is Teflon.



w t h ot her independently buoyant nodules 22 along the third face 30, the
fourth face 36, the first face 32 and the second face 38. The coupling

bet ween the 25 i ndependently buoyant nodul es 22 is enabl ed by the use of at
-l east one of the plurality of engagenent slots 42, the secondary slot 44,
the tapered channels 46, the lip 48, and, both the receptor 50 and the guide
.Structure 52. The plurality of engagenent slots 42, the secondary slot 44,
the tapered channels 46, the lip 48, and both the receptor 50 and 't he gui de
structure 52 are surface coated with 30 a material with low friction '
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shoul d be not'ed That the replacenent of the damage pendent
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of the pl uat bhsitefwhére thediepengetrtibiurb Poywas flfﬁbﬂlukbcﬂ‘s 22 of the floating

structure 20. However, the base structure 64 may be omtted if the buoyant
body 62 is structurally resilient and able to support the stability system
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nodul es 22 of the floating structure :
~ least one portion of the plurality of the independently buoyant modules 22 of the °
floating structure 20. However, the base structure 64 may be omitted if the
buoyant dey 62 is structurally resilient and able to support the stability system
25  60. The intermediate structure 66 may include similar coupling structures to
those found on each independently buoyant module 22, such as, for example,
plurality of engagement slots, the secondary slot, the tapered channels, the flip,
and both the receptor and the guide structure and so forth such that the at least
one stability system 60 is able to couple to at least one portion of the plurality of

30 the independently buoyant modules 22 of the floating structure 20.



9 The base structure 64 is attached to the internmediate structure 66 by a

plurality of hydraulic actuators 68, 70. O her actuating nmechani sns may .

al so be used in place of the hydraulic actuators 68, 70. It is preferable

‘that the other actuating nechanisns are both resilient to conditions where
the floating structure 20 is 5 deployedy(sea conditions) and controllable
.under the aforenentioned conditions. The hydraulic actuators 68, 70 may be

~attached i ' : L ' f the plurality. of: raulic .
actuators 2@% %ﬂ{]gt{néwgfe{ﬁ%?scé%gﬁéfg%ﬂberlnit%rpfeacﬁﬂ%oﬂr urreo%%gyf, PRIt auses -
an ori ent atof ydedulichRtudtbey 68 TRt Gther Heidting rBEchani¥msimalraly bé dded tn :

Figures 8 and 9, when the floating structure 20 is coupled to the 10

~ i nternedi atae Pﬁﬁt%h)édrle_B“‘{ anatesseguéht!t i pfeée@bé@)ithatttpe?tt@@remtg_eyimg
rateni n e sy 48 il Bl Hohdings WS In8 Toofily’ Sk Per g6

struct ufe 2Aeplayedeeanoatitionspsrd coatbliablennder the aftreéientiosed Bomditibns.t he
even keel gj the flopatin strécture 20 with reference to the water |evel 90
in Figure daineiapicaguptors 68n4Rgray he attaghed ip adnanneswhere agtiyation gf |
structure 20 fi g@ﬁ%g i a Eaiffert : [ -

i ndependen'?l ?/%g§§lnt ﬁflrgg agg‘%&g'tss éﬁ’om (?I% %I eeruér}g(\e/@ér{glﬁ(?élrggﬁe{'%% of
floati ng stredetid e/40cavsels arfaiantation oftthe ntdrarediateestri@iuien66i ipurvarys) .

Thus, th bilit ysSt 60 : for the | f b f th
damaged 11 SapREosty BEREFT eand . MR LisBosing Bushit 2o, cubies Ddier a
di fferept 20danbate Shusturd 66! (%n@?’édi%@ﬁuéﬁ@ tHd 8tadiiRy SYBRH 908%&1@% ment s

of the floating structure 20 enables the floating structure 20 to remain at
an even kedf tbaeglinel hysdraslin gctitaiange®d by drommer first lstatesndriguies8itbes. |t

- 1s desirabl t . t.he fl.oati 2 [ re 20 remgj.ns at_an even keel to
ensure thatS%tC hﬁgﬁté&gtlp nﬁd&grtergg?ﬂ?gszlﬁ)e ﬁé%ﬁﬁ\%gﬁﬂg{%@%@) rf"@ﬂ]ﬂ ra)P/ Ll e

target. Thé&esbdiearinrtatwatep{ad BRowvhaatthedewd ksdiWwfethdGiciting StRRBlres2@ase

of transportation of the floating structure 20. The nodul ar nature of the

floating stfiliciaieeense talthe walesuvela9¢ i iFiglrerd)awhappbareaisce dbangren a |
floatipg Stb"u%&éﬁ%of&ﬁ]&aﬁ%&ﬁg{ﬁré Eﬁsdl{bgtcgﬂgﬁ'% et%) ttv'\]/%i ég(qgéﬁtgé\ﬁg igrf Itr@?ava

targets of vary erring rgure1 ch™s hod
aspect of tpheaptyesfantependenitly duoyahe nigiutes]229as choer ihehatumeventieel use of
the floati nl% ?tructure 20 %5 d,escrfj bed in thhe pr ecedi n%g_par,agra hs and

cor r esponditigloatng sHLERIER 2D MEN Leterrnre tonthe; Wates devel 90ginrigurg &) Thwsd i n

the subseqyrd sty HRRIS 6dPSShbBhESes18r M IdY% buoyancy of the damaged

floating structure 20 by immersing the buoyant body 62 in water at different
20 depths.'

Thus, it is evident that the aforementioned embodiments of the floating structure
20 enables the floating structure 20 to remain at an even keel subsequent to
being damaged by gunnery shells or missiles. It is desirable that the floating |
25  structure 20 remains at an even keel to ensure that the floating structure 20
remains usable as a gunnery/missile target. The modular nature of the floating
structure 20 also enables ease of transportation of the floating structure 20. The
modular nature of the floating structure 20 also allows variation in an
appearance of the floating structure 20 and there is thus no necessity to

30  transport naval targets of varying forms.



n a-first nethod enbodi nent, there is provided nethod 110 for providing a
floating structure 20 for gun and mssile targeting. The floating structure
20 may be of the forns described in the precedi ng paragraphs, whereby the
-floating 10structure 20 conprises a plurality of independently buoyant _
nodul es 22. The floating structure 20 nggd not resenble what is depicted in
_Figure 6. Gven the use of the floating Sstructure 20 for gun and mssHef_
targeti ng, fl oating structure 20 nay b f a scale simlar to that of a
mari ne supggsi%”?@?%r%'Pgrﬁébp‘ﬁé'gf]bﬂ?wsa?d‘ée@’ﬁaﬁp%cg %gh%lgf%ﬁﬁnéb'i‘\éerﬁk?”--

gun/ ni ssi | qHeaheBIdd GRS tETEIak & tRSuSR BATheONGAtIrRXSIANIGE Sh 8t ¥sBabedVery

nmodul e of the plurality of i ndeﬁendent |'y buoyant nodul es 22 formng the
floating st dbeuprecedingapargraprhs eanshtcofiespoodiaghnddnetical 2abhlks fratricbdn 110

 naependent 19 Blopant AaAEe YPL TG AiEthebhdfaiathy dreping the

targetifig (idtApd. Damege sustained (for exanple, a puncture) by the at |east
one of the plurality of independently buoyant nodules 22 formng the -
floating structure 20 due to gun and missile targeting causes the buoyancy

for the at 1 ‘%?‘;ﬁFstorﬂétl'Q)fd Eﬂ‘gﬂ)g%ﬁ%mlr, 2‘815{%150&6\{? %‘&ﬂgﬁ; 1(?"ll8ry?%vim8"g es 22

to vary. Finally, the met es configurin east one
stability dlpatirgrsB0ctuioai@Defdr gonandl reisstle targefing t Thom flodtind strottureal0 tryaypf

I ndependent | oyant dules 22 at an internediate structure 66 of the at
Ieaslto one ¢ g?)ﬂh%&” ngﬁ?ﬁrg{?qzﬂ‘ PERLGTRS RarRRRAEy WHErehethe Hagting

i L.i . i i t hat
structype 2Ruttidro cyhﬁgrﬁée%bé bldr%ht?bﬂrﬁ{?p?ﬁglgﬁbéye Eﬁgyﬂgg@/%ﬁ@é%tggy a

described in the precedi ng paragraph a 62, a base
structure 64 coupled to the buoyant body 62 and the

The floating structure 20 need not resemble what is depicted in Figure 6. Given

_ the use of the floating structure 20 for gun and missile targeting, the floating
structure 20 may be of a scale similar to that of a marine superstructure,

15 possibly large énough to be detectable by gun/missile targeting systems such
as radar over extended distances. Every module of the plurality of
independently buoyant modules 22 forming the floating structure 20 may be

different from one another.

20 The method 110 includes varying a buoyancy of at least one of the plurality of
independently buoyant modules 22 subsequent to the gun and missile targeting
(114). Damage sustained (for example, a puncture) by the at least one of the
plurality of independently buoyant modules 22 forming the floating structure 20
due to gun and missile targeting causes the buoyancy for the at least one of the

25  plurality of independently buoyant modules 22 to vary.

Finally, the method 110 includes configuring at least one stability system 60
coupled to at least one portion of the plurality of independently buoyant modules
22 at an intermediate structure 66 of the at least one stability system 60 to
30 change a buoyancy of the floating structure 20 (116). The stability system 60
may be identical to that described in the preceding paragraph and includes a
buoyant body_62, a base structure 64 coupled to the buoyant body'62 and tHe



11 intermediate structure 66 for coupling the stability system 60 with the
floating - structure 20. The base structure 64 may be omitted if the
buoyant body 62 is structurally resilient and able to support the stability
-system 60. 5The base structure 64 is attached to the internediate structure
66 by a plurality of hydraulic actuatorg(68, 70. Qther actuating nmechani sns
.may also be used in place of the hydraulic actuators 68, 70. It is

pref erabl e, ; i r h en i '
condi tions "&E@%&?Eee Pg@trgﬁg‘@réﬁpﬂﬁéﬂgg Sigg'd@ ?365?%@ ?é%g ﬁ?%’@'?%) and
control | ablseruumlerza Mtheabase santivpa &l Ayobe iodited lﬂth'éhBucbWﬁ&iddyC& is -
actuators 68, may be attached in a manner where activation of the

plurality éFrUﬁW?l%'lqsﬂ'eé?é?Uﬁta@f'%t%%lppmt hei sfabilityreistemBasi on or retraction

of rods 72, 74) causes an orientation of the intermediate structure 66 to
vary. Referrlng to Figures 8 and 9, when the floating structure 20 is
coupl ed5t o Thieebasst struatdiecn64 is bttachied 6 interehattimteesgruenireyod by aspiakility t y
system 60),

t t I ydraulic actuators 68, 70
Proma 111 of et Beiaiatgts 88 5 4 et aebiaine aedaions gore siso i seed fthe
floating sty &F fhe2 drﬁuﬁ@%!u%t@r% & 'Y qplé‘%@fer‘é\/ﬁ%’tHa@ tﬁé‘%tﬁ@'té‘étﬂéﬁrsg;ho"m

in the even keel of the floating structure 2 reference to t ter
| evel 90 i ImGFQf‘@mF%nQ)arWrmﬁh tragilienti © aolamtimﬁ whera tbadkoahng sbrfuctllre 20 dsati ng

structure 2 ue to danage to, fthe at t f aI|

i ndependentdgﬁ%gggJaﬁ? Cﬁ’BgﬁPBé) ﬁﬁfggtrglﬁ%ﬁﬁ Y efﬁ? Hé%ﬁ” B?n‘iﬁ

floatimg sthhediyaraulRDastubtors 6BeT7@Nesy be attta@h@@treé rh&vedr v%rbraoﬁwgwreoﬁ)

Thus, the stabi llt&tz stystem 60 con?ensat es for the | oss of buoyancy of the
r

damaged f | &4 Phga hyfiraubg aptpa Qfﬁe@&,u?@(waeeltb@omtﬂnmyaraetrawomobr at

di fferent f t

af or enent i gﬁ@%%tﬁidﬂ}% ge%é nentte{ntﬁr?\ ﬁ ? %Y@%gl‘}é? Lﬁr}ﬁ" t(86 rt8n)éﬁ’rx'-at an
even keel Refseingetot FigardeBrandlamages the foatyy ytredtald 2006 dbuptdd &sthd t i's
desirable that the nethod 110 enables the floati ng&structure O to renain

at an even''KEnedigteftustere Rtapdconseaueniy Hosstabiibupystom SRlactivatinnbl e
as a gygnepyhna ?erbﬁ’txt il rauhégc%:t%%%é hes Erfolﬂf% %?gtﬁgﬁﬁm@&% BQOtJ‘e

f oregoi ng descriptio erred e ment s resent ention,
wi || be undecendsthteyintfigge $kalses thenfloating etrbctuke)gsb tooeeredin e a‘nha\terrrany
i tail.s f desi truction may be

made i ¢ noBeLBREP G 7R (#hSFPBadf e penfR T 1R Hoaling St 20

with reference to the water level 90 in Figure 9) when there is a change in a
buoyéncy of the floating structure 20 due to damage to the at least one of the

20  plurality of independently buoyant modules 22 (as shown in the uneven keel of
the floating structure 20 with reference to the water level 90 in Figure 8). Thus,
the stability system 60 compensates for the loss of buoyancy of .the damaged
floating structure 20 by immersing the buoyant body 62 in water at different
depths.

25 _

| Therefore, it should be evident that the aforementioned method 110 enables the
floating structure 20 to remain at an even keel subsequent to being damaged by
gunnery shells or missiles. It is desirable that the method 110 enables the
floating structure 20 to remain at an even keel to ensure t'hat the floating

30  structure 20 remains usable as a gunnery/missile target.



13 CLAIMS 1. A floating structure for gun and mssile targeting, the
structure including: a plurality of independently buoyant nodul es

rel easably connected to 5each other; and at | east one stability
-system coupled to at | east one portion of the plurality of independently
buoyant nodul es at an internediate strughure of the at |east one stability
system the at |least one stability system al so including a buoyant body,

ont | ng s VSR, PSS el BBk skad B T CRARGS R RUPHARSH, Meicdy

dept hs. 2en1ﬂstm.rfnlenw oﬁmespreséhurrﬁz/e@hoﬁl RiviAll be Uh@sretddder thodeogkilied @f the
plurality.-of independently buoyant nodules is different to one another. 15

3. The fl odt¢ Agchiqlagy woecemes th@érménmw@tl@ns or mreiieaHorsdm dstaitshef
I lit I
gn;;gelrre%t Qfgls S%Fgggf%hjd]f)ong r| ne egf\N'(Ite tUg ae@@ﬁ HOﬁ"lepe%dé eﬁent

buoyant 5 nodwentiod04. The fl oating structure of any one of clains 1 - 3,
wherein a first face of each of the plurality of independently buoyant
nodul es i ncludes a. secondary slot along the first face, the secondary sl ot
being parallel to a first edge of the first .face. 255.The floating
structure of either claim3 or 4, wherein the plurality of engagenent slots
is perpendicular to the secondary slot.



6. The floating structure of either claim4 or 5, wherein each end of the
secondary slot is a tapered channel. 14 .7.The floating structure of any
‘one of clains 1 - 6, wherein a second fa.ce of each of the plurality of

-1 ndependent |y buoyant nodules includes a |ip along the second face, the lip
being parallel to a second edge of the ggcond face. 58.The floating
.Structure of any one of clains 1 - 7, wherein a third face and a fourth
face of eaqﬂb F éhe plurality of |ndependently buoyant nodul es include both
a receptor Ivt!ecelvmg a guide structure of another independently buoyant
nodul e -and a guide structure that fits wthin-the receptor of another
_|ndependently buoyant nmodule. 10 9. The floating structure of claimS8,
wher ei n-al I1-of thB0ging slirpetyreforcgingadwnissits targetinddhe sstistisreyingllding: t he

taper ed channel s, o Ry i & - ARflcRALAN BE ol SRCRIRLANTabae Gyl de stiyetyr e

are surface coate ria 910.
The fl oati machtathet ang of cl al m 1, wherein the | nterrredi ate structure of
the at |l east one stabilit P{St emis attached urality of hydraulic

actuators eitherdt é’f'?)?)(@t?j ttyh“é’stﬁmngPbﬁdéhPté?a% 0(5‘&9@"8@'?‘ Qéih.ﬁ RIUEYity| ed
to the buolfﬁﬁﬁdéﬁ&'bﬁenﬂ?cbu‘@ggﬁ?hfb&ﬁé ttﬁxgc’l@té}%éo*ﬁ (}ch,"{’ur’et 4f 91fe By Ryl i C

actuators causes an 20 ntation o uoyant and 1 mers

t he buoyantoneostability system, die cit i¢astente dtapilitys system é[bo IAchrlelnﬁg)d Buwyant
provi di ng ?) floating structure for gun and missile targeting, the floating
structure r|5|ng a plurality of independently buoyant nodul es,

10 wherein the at least one stability system changes a buoyancy of the

floating structure by immersing the buoyant body in water at different depths.

2._ _ '_I'he floating structure of claim 1, wherein every module of the plurality of

independently buoyant modules is different to one another.

3. The floating structure of either claim 1 or 2, wherein each of the plurality
of independently buoyant modules includes a plurality of engagement slots

located along a perimeter edge of each independently buoyant module.

20 4. The floating structure of any one of claims 1 — 3, wherein a first face of
each of the plurality of independently buoyant moduies includes a secondary
slot along the first face, the secondary siot being parallel to a first edge of the

first face.

25 5. The floating structure of either claim 3 or 4, wherein the'plurality of

engagement slots is perpendicular to the secondary slot.

6. The floating structure of either claim 4 or 5, wherein each end of the
secondary slot is a tapered channel. ' |
30



95t he met hod i ncl udi ng: varyi.ng a buoyancy of at |east one of the -
plurality of independently buoyant nodul es subsequent to the gun-and

m ssile targeting; and configuring at |east one stability system
-coupled to at least portion of the plurality of independently buoyant
nodul es at an intermediate structure of (jhe at 30l east one stability system
.to change a buoyancy of the floating structure, the at |east one stablllty

| lLudi . .15 whergein. the b
T oattng st uct are RHENBetr ¥ ofdons o B8, oo cHieran #ameondace'®
‘stability sysaemdfthemertigdofindépbhaermy bd@péﬂitSmoaatesAﬁclluaésﬁheng%ﬁgf

buoyant modul e suitable for use with a floatin ﬁg 5structure for gun and
m ssil e taffReeerNd fge. thedipbeinemarg!ie o paacond adoe qfrtbetsaccnrgd face. a
plurality of ‘engagenent slots located al ong a perimeter edge of each
| ndependent |y buoyant nodul e; a secondary slot along a first
face, the SeconTaeyflcstiot slmelcngepﬁraaylcﬁie éfaclaimsl 0L 7 Sharuea dhird ieel aicst

nnel s at eac of the secondary sl ot
face; taper, ef%urtnetace of each 06} tne plurality of mdependentlyybuoyant modules include
both a receptor for receiving a guide structure of another independently buoyant
module and a guide structure that fits within the recepter of another

independently. buoyant module.

10
9. The floating structure of claim 8 wherein all of the plurality of
engagement slots, the secondary slot, the tapered channels, the lip, and both
the receptor and the guide structure are surface coated with a material with low
frictioh coefficient.

15

10.  The floating structure of claim 1, wherein the intermediate structure of the
at .Ieast one stability system is attached by a plurality of hydraulic actuators
either directly to the buoyant body or a base structure coupled to the buoyant
body, and wherein activation of the plurality of hydraulic actuators causes an
20  orientation of the buoyant body to vary and immerses the buoyant body in water

at different depths.

11. A method for providing a floating structure for gun and missile targeting,
the floating structure comprising a plurality of independently buoyant modules,
25  the metho_d' including: _
varying a buoyancy of at least one of the plurality of independently
buoyant modules subsequent to the gun and missile targeting; and '
configuring at least one stability system coupled to at least portion of the
pIuraIity of independently buoyant modules at an intermediate structure of the at
30 least one stability system to change a buoyancy of the floating structure, the at

least one stablllty system including a buoyant body;



a tlip along a second face, the lip being parallel to a second edge of the
second face, ‘and the Iip being |ocatable within the secondary slot of

anot her i ndependently buoyant nodul e; and 15a receptor for receiving a
-gui de structure of another independently buoyant nodul e and the guide
-Structure fits within the receptor of aQ§ther i ndependent |y buoyant nodul e
.on both a third face and a fourth face. 13. A stability system suitable for

~use with a fl oat t r r.gun, and 20m ssile targetin t he
~stability syst ekrﬂﬁéﬁgﬁﬂu%'#g%}:éygnéﬁ%g}ﬁﬂ%%w; s%uc?ure gﬁqgﬁgé@@gthﬁ %u%xaﬁtld ure
for coupli mpdyhs tisé abidast yne wediiy bystenls infasiseang difsrenplicpthe. f1 oating
structure; and a plurality of hydraulic actuators attached to the

internediate structure 25either directly to the buoyant body or a baseh
o o0, 0 AN ol mosle S, Rrl DEel YRS Yehlod "
stabilify systkmeifori gureraret] naissité ftheyeting, drptihgependently buoyant module
including: _
| a plurality of engagement slots located along a perimeter edge of each
independently buoyant module; '
a secondary slot albng a first face, the secondary slot being parallel to a
10  first edge of the first face;

tapered channels at each end of the secondary slot; .

a lip along a second face, the lip being parallel to a second edge of the
second face, and the lip being locatable within the secondary slot of another
independently buoyant module; and

15 a receptor for receiving ‘a guide structure of another independently
buoyant module and the guide structure fits within the receptor of another

independently buoyant module on both a third face and a fourth face.

13. | A stability system suitable for use with a floating structure for gun and
20  missile targeting, the stability system including:
a buoyant body; _
an intermediate structure for coupling the stability system with at least
one face of the floating structure; and
a plurality of hydraulic actuators attached to the intermediate structure
25  either difectly to the buoyant body or a base structure coupled to the buoyant
body, ' _
wherein the buoyancy of the floating structure changes when the buoyant

body of the at least one stability system is immersed at different depths.

30



