: hi e3eda\"~N6T?D" (@G00002' ROOT LAUNCHER SYSTEM AND METHOD FOR CONTROLLI NG
A ROCKET LAUNCHER SYSTEM The present invention relates to a rocket |ancher
'system and a nmethod fox control |ing a rocket”1"auncher system Modern

war shi ps have a | arge nunber of differe stens to be able to 5
perform an operation against different ’t“mgﬁmmm%ﬂ@ets or protect
t hensel ves fronnmmWﬂ“mmmaats. In the , canons have been
repl aced by gui as the primry.uw8dp¥ns system of the ship.

Today's ships are cegewrructed with regard to the missile systens and the
associ ated sensors that are to be available on board. Mssile systens are

in nost cases | ROEKETLAGRCHERIRSTE ' I I O
while at the sa@%gi I;&&Hmé‘?g ﬁ%gyg%nmgg&%ﬁgﬁg@ﬁé% ves
Ther ef ore many I TEMht types of rocket |auncher systens
to performthe tasks that the m ssile systens cannot nmanage, or as a | ess
expensi ve conpl I nost . co n t of rocket mgsile is. used for
anti - subxi aar i nﬁﬁ?sgpﬁfﬁv: S8 &F‘Smﬂ%oqm\égg@%qq”il@'e?yétﬁ’@é“aéﬂw fopeensEhi ng
air-to-surface iinggiresket IBmnEeruysterhs US 5, 4S2, 640 A, US 5, 129,307 A, US
4,305,325 A and US 5,020,412 A disclose different types of rocket |auncher

systems. A common feature is that they all consist of a |auncher standing
on deck sari a Anfernwarshins havae lasgd munhey ofidiffsment aveapons Fysterhatorbetuble tos

charged manugl | yefymh Bﬁ_oﬁéﬁﬁb&&agﬁﬁéﬁﬁéﬁhqu@ofﬁﬁ%ts%rr Bt rthcﬁ]s@l’veiﬁoﬁi les
for which the | auncher i onf ed, A dr ack "of tf?e above rockeg

| auncher syst enﬁ’a‘i‘%“spt%?ss&@eh%gée%%f%@s Hrlased Ry saded wissilere nor e
i npo & t ant ; novel &5 8@ mimayweahonssystemidf die ship. daﬁhy’s iships eréeonstapet iwl*i}htﬂégﬂﬂ
avoi di ng di scov i) t = AN I S S t0 ace 25
all weapons sys?%%?t%g%lwéﬁeggg%{lg{éﬁ%&?%%ﬁé m%ﬁ%ﬁé?" §W@%1°P%°ﬁr%cl osed
space bel ow decMisgilesystemsapinanost pasenlarge andmiseble egaingwretmddedtype ofmegets
that rechar gong vl @it sdieftintdthb midedard ekREMKEL c%%%wae%énﬁgfed?g YherddGCS

dangerous to health {or i ch, have to be ventrlal y ore the crew
can enter and pwgﬁhpéﬁsgﬁﬂﬁ? g‘ﬁ“@ﬁf@% %&9@6“3" lagncher sxeterpt todrepforms fp tasks
rechar gi ng ti nethat Arankssile grstenseamict iBhages ot s & 1dspagensivé comsplanentaThk mekght
that will be consi r Ak leacl rocket | r stem
bel ow deck. -y oF ALk HSIERANR (Al b e AR T
that they are déeli-gatsace against pppreackingair-toypisfage missides ni ssile. More types
of rocket mjssiles require a |arger |launcher ox :nore |launchers. On a ship

where space on d belo i carce, this reat conpronises. .5
The object of t °B’?3§§’e°‘méj§%5%'ﬁ§9 gnﬁéss»l(%j&f’o%rﬁgqgogé@gétm’ﬂ%@ﬁé&sﬁ@& em
and a met hod f odischse diffdremtgymes vbrckét lhaichetsystemssAesmnitndbatereliy that they aliove
pr obl ens. Accor ¢] t 1 L1V, i i S A ?%Pi ncher
system conpri si %&gﬁﬁq gl#&a%%%?ﬁgregkéramz %g é%g@%@%%ﬁgﬁghﬁjﬁﬁ‘ﬂ] e
from a magazi ne weherjé shargechmannally b toenerewi g desk withiihasiygn ebrocket misck et
m ssile at a0t asiled formeach thathudcliveidwedfigaear ding to claim 24. The invention
w Il now be described with reference to the acconpanying drawi ngs. 15 Fig.

1shows a rocket |auncher system according to the invention.Fig. 2shows a
rocket | auncher Zsgeawdback ofhe dboxg rocket lanchey eysteronisfirepiseBsthatthey are pbaced

| auncher syste mi,Eéal’gFlQ @%H;é}f tﬁé‘fﬂo%fg#g?t n%@éllﬁéﬁ BVnéw 3&?5 ?sttlééiﬁmfmp%%c? m

pl aced bel ow dec ﬂ%p' oWws an e e 0_.a hexapo a. L
| auncher / char gec2Rability of exeidingditovmy.cwd #plimpartant Way pfarkieyias thiyisto plage
7a- cshow an 26xamnflivecapbngisystunbiiew dedia Pieingaf robket ldhdrspetemih § cloSedfipvs a

standard rocket 11j SS] ol h ket | cher e ]

plurality of chgrglé)z?g%&l %%ghlgﬁvzevgﬁ\;\% l%ﬁég%ﬁgso.fa“%@ IE&&'E&{%?S gﬂarg Ebg\ﬁvarg-
rocket | auncher irgkecomesifficuityiWhen awpcketimiasiters firgd) gases dangerong &y heaith) | and
a magazi ne (1, 3)fome) WideHhaVd t&BEvaRilNR] Syl tf)éf@ﬁeetﬂé cieWRER effer AfiofeRforii Ssi | es
(3). For, the rocket Iaunéltli\er i%stem gé%kgg e a%,to.mght t he r(g}gket
m.ssile (3) at &EEARY TRSrgsyin paagogtaily longrechaggipg et finother ProRlgm is

m ssi | e (3) 30an regpectinsras (@ypase artbwaghtthatowifitet donsidakblyalard &dr wiert plecingck et
| auncher system i i (6) contains information about
the type of rocéﬁc%kgéﬁv@gﬁ%{eﬁlgoc?%ﬂggkused, i nformati on about target and
target area (4), and other data that is required for the performng of the
operation which data will henceforth be referred to as preparati on data.
The rocket |auncher system (1 ) also conprises a computer which processes
tine transferred 35 operating signal (6) and is in contact with the sensors
of the ship and ot her avail abl e sensors. \Wen the rocket |auncher system
(1) has received the operating signal (6), a suitable rocket mssile (3) is
prepared) i.e. charged with preparation data. The pCT/ SE01/ 02709 3




preparati on advant ageously takes place when the rocket mssile (3) is
still, in the magazine ( 13), but can also take place in the charger ( 1.
-2) or the launcher ( 11), The charger (12) then takes the rocket mssile
(3) fromthe magazine (13) and charges it into the |auncher (11). Before or
~while the launcher (11) sights the rocket mssile (3) 5 at a target area
(4), the preparation data in the rocket mssile (3) can be updated if the
rocket launcher system (1) has received newyinformation fromthe sensors
avai lable or if the operator (2) wants to make changes. Then the rocket
mssile (3) is ¥etrangther piobleneof priovertrockadausicher spstempisshat theycdrededigneddher
system pl aced o axe
Bpd AWJ Bﬁotﬁet%eﬁhe M&@W@ﬁ%&;m@ﬁ g 9%51 e

pl aced bel ow dec 100 rove_s

the rocket mi ssiapee esomowémchw On 2% n:whc(rmtacy ongnd)b@lna egkis sg@nce,tbus t he
| auncher (15) bRes¥BRSea complotisehe nMagazi ne may contain rocket mnissiles of
vari ous typai Fig. 3 shows as exanples rocket mssiles for/wth torpedo 1
S counterneasures (41), anti-submarine warfare (42), sonar buoys (43),
surface target Méb;etﬂofﬂté)p.resmhomaemwmpetdﬁrablﬁcdeédd@clauﬁélﬁ}systlﬂﬂ?ﬁlmiOﬂ (46)

dtel | f h
and ol comnt g b BYESo LT S RN BT,
rocket | auncher g@,osdleatm’éxs inventipaythistie achieved by @h&d@éhﬁn(hﬂ)iym compEgag i ne

(13) each. Ins Elagnctfkpan@atml it forkhe %@1 dj&:a?%il
magazi ne (lﬁ(i OEFGH tarb ar higﬂéAscdh%cﬁéér%ﬁ s grfa%% ﬁﬂet he
| auncher (11 a at then & Sth‘l’ﬁ?é’ §E£‘F%tﬂ%§"”§?*§’6°%

plurality of Iamohﬁmﬁommnzohargers (15) and nmgazi nes (13), Iaunchers

wi th nore than one charger or 2S chargers (12) which charge nore than one

| auncher (11) (see Fig. 9). gs 5-7 show an exanple o a preferred

enbodi nent o paihe ipvention Wllime\hb& despribes! witlereferemecite theraecompenyiimdrawixigs a
paral |l el kineinatic robot, for instance of the hexapod or TAU type. 30 Fig.
5 shows an gang]e of the structur I a hexapod robgt. |-1exapqd robots
are known f 189l FR 2, 75R0%3 @ ragket |qugches g¥steny Ao s@@ﬁét\m?n

hydraul i cal |y oFigi®2 sone otshews xaocket lauacltbwmin hevordihg githednwention.

gyr ost abi Ii si ngg g@ top Pl aheubbdiel faindREbilentl SlabBIALLAENTENt . The

| ength of the 1'egs and the "geone ructure o )bot give the
robot its rangeFigsdsdT1 TUTBheM aorketrenmgh Wtﬁmpla%d belogrdeck~onaz709 4 Figs

6a-b show an expjgpbe of a hexaped ekobple o\ffglheﬁpbaféi&ﬂq cPRiger as well as
| auncher. E r/ I auncs er CO%P?&?@;S‘G@ ér/q 335\6\” th gripping nmeans (
151 ) and a ex art ( 1598 ) is used fox
sighting the roEiget?am ssi | esh(a@:)anbaan‘ampdae 6ﬂdlamg:hethafmog§HedB&thﬂd, sing the
robot during thﬁg(gghtl ng agdwkia slmg’q?ﬁ ?&ltlnﬂ"ge When the robot operates as

a charger, the apod part 1S use ‘about the vertical axis of
the robot and tBigafsi st theShaFVﬁ@f(’&l%}a“aPkPr@Yﬁt%M@%@Hﬁéﬂ)(?_f@mﬂem@f t he
robot to reach the nmagazi-ngalschds saldlmeagdagineonmuni cate with the rocket

m ssile (30 the gripping neans (151) has an infological connection (155)
to the rockét mssile (3 The connection (1S5) can transfer preparation

data and i gniti Bigsdownd pwagocirit dannrhersystim il hempising » lasheiter 61 geype
is used as |aun ranﬂ'&%%%ﬁ%m), Eér&mnﬁa@&Q%%o?@&!ﬁ%%t%@%f&%k@nﬂ%@?ps a

rocket mssile I ce hat c iLn the
deck (100) is o afs f'm?”ﬁj ‘&Shg&yﬁ%&&%"% etossl&ht th le{dd#d of
the robot arns tatg? preadd) mdisalegethe zb@acttfpe dfesckiet missile (3)r augperitbe(Z) etmisi n

t he deck 1 v ol th
20, 150, el AR WS A AL ol T
(13) cont ai ni ng confeinrg information aboutiibe typdiof dsketguisyiletbat is mbeemwdymfm@on
e 7,5 napllse Sy s o Do
as charger, req r‘:lpr*?’(j‘g d?tﬁﬁﬂ'@%ﬁ ?‘ﬁb@’?ﬂ’i"?%m% g a5, Bropata Eﬁ%ﬁag ¢and
| auncher, requi rocket lau@ihemystem@é alspapingiises sxothpater whiclaprpcdssesthl travsfertdd s
in a techni gl | Xpéi- %ﬁ?ﬂ?@%ﬁ'ﬁu@&‘ﬁ%& cﬁ?d?é‘@fﬁ: Jnﬁ%‘ﬂier%ﬁﬁbfe‘m

di fferent nodes. des, use ren ¢coaor |
The first node a%véersa eaHOCIEed UhCher:systespd i)eli‘ﬁséfPRPYeé %EH“P'%“E:%&F (ﬁga

No. gyrost abil i swituld mmﬁﬁ]ar(&) mljﬂc;ﬁedﬁ,li 6QYarged sithQiregudatéort datd) Theer y
great, the position of the nagazine and an optional separate |aucher
relative to the charger is always the same. This nesas that the robot can
nove quickly with a great range. The second node uses a gl obal coordinate
systemand is used in sighting and Luring the rocket 30 missile, Mre
accurate gyrostabllising is necessary to conpensate fox the novenents of
the -shl P and exact 5| ghtl ng. Sl nee the -movenent s of the: robot ar e smal |,
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faring at its own ship. Fig. 8 shows an enbodi nent of a rocket m ssile. The
rocket mssile (3) consists of a rocket tube (30), a rocket engine (34)
conmon to all types of payloads (31), a divided 10 adjusting part (32, 33)
and a payload (31). The rocket tube (30) is froned as a ge% Olafﬁ)y' ng
.body with a well-defined boundary surface, infologically as EI as necha-
nically, to a magazine (13), a charger (12), and a launcher (11) as well as
the rocket engine (34), the adjusting parts (32, 33) and the payload (31).
The divided adjusting part (32, 33) is made3up of two parts. The first

ggl usti ng part ﬁégamhemgmt fgemts aités 1@%«9&@%&&&&%@1 D s'sﬁll(iz?ﬂﬁ”on to

Pyl ond (31) . TRESHANFONGE! B Aokt BlBEe A SHTHY (AT et (g be

tur)\ nf' ge [ abl ?/l | gat%xg&r(@%uetaﬁ%b e@ﬁ:cmm@ﬂe (BDifiegh the agazine ettib ud clgggdrt -
a ITS a L eaSLer

adj ust new pay! Hgg&etelguq ?d;%%é’f# %hwﬁﬁéh?weﬁéﬂbggm%%ﬁ% {n},%ﬂe (%)he

adj usting pa§t afa targbt amal(é)t thepyépaeatiodGiatduarthe fosketmiksilei(8) n terpditse ifthel

preparati on dat afiiui4 or
magazi ne (13). %H%e Y er }}g{eﬁ{{ﬁ?gs fe%&@&'%%/@?ni&b%&ﬂbnfﬁﬁﬂhﬁ?esb%soncer né ng
t he payl oad (31prif: OWQD(ZZI) Wantsde grade shigngs 1&’9 n Hherrpc Q@%Slﬁ@laﬁf 9Rg
part o the payl gadaudmer t hrough the sane |nto the payload (31 ). The
preparation advantageously takes place by radio while the ignition inpulse
transfer takes place 25 inductively using coils. This would allow the
rocket nissibe F®. 3tshobeapds<ﬂqaalaenbhmr systenh plaatd ctpa shipfTherlainichemthe charger

ti i di { t d
Eranstes of unaShsPemBhane sl MikdibRIRpaanbe i ifbrol S PPRESR | OF A1
with different toprbilitys whfad%e{osk?tm@s}tqwl%ebeﬁreéo%b%%(l%hweﬁitﬁ@aﬂwr es
(41), anti-submapyie ﬂi%rmwvh&ﬂ @5) ¥<tdoes %ﬁt&é 'lt!ié(ix’iégahﬁ&nhy%ﬁtﬁﬁﬁ@cﬁe‘mﬁﬁles

ammuni tion (44 alr, tar nition cepti itio 46) or
t el ecommuni ((:at |) O VATIoHS { OWSRS 385‘8&("3% ’&iﬁa‘z\%@‘ cpsgrre)
di amet er as 15he coontemheasmegs (W), (dnticsubiayine warfatedd2)asonaebyoya (43 geface target

smal I er di aneter, &&h tefeRBm gLy in
t he rocket tube %g(%g’%“%o@@g{i {e@% 9‘?@6%%&5 egéf% rocket

m ssiles (3) ardink¥oyal7:, how many of each sort are avail able and where
they axe |ocated in the magazines (13), each. PCT/ SE01102709 6 rocket

il 3) h t
1 s comven: olary AR G S, BholoRE kBt tinnedbhepl G Haceian o
rocket m ssi2le (sB)p fwFigedntioviodket lavncher system/ires twvolaanehers wislhehateers i13). ‘and
Exanpl es of sui taax!BL fﬁ; Pohoh AFIEHS, DRk €110 1acéacadthé sﬁ&aﬁaﬁrowave

he code. (35, semeapRas (L ERCIIE e @%$eétt@§a?eet%€?banh%%

i nformation aboytli}fel themgazind (1860 Retsysemshiesiso tonpmise apluralityiaf ldunchers on

oper at or | aper at oY ERbE (15] shi GubRA' .0 MRS RHERER fif bhBbharior |
The supply &5 rmmﬁlakm@bcbegﬁnprﬁﬁgaﬁlﬁémg QE&H\)&FH"J}‘%IR} carried out

manual |y by a charger. Preparation of rocket mssiles suitably takes pl ace

in the magazi ne (| Ln this ma veral SSI 3 I d
si mul t aneousl vy, é égeﬁkﬂgrﬁqva@?ﬂeg#%egegfﬁ’g ¢g¢ agét%‘rﬂgeafé}"g%egrﬁ?{h%
rocket nissiles lagjchet has theglape n€2a pallelidnsemoutis robotnfwelstm@pgtypbaxap od or
connections to tfgryeeket mssiles. The preparation can also take place in
t he charger (12).and’/or the launcher (I 1), but advantageously only

updati ng of eparation data takes places there. The charger (I 2) and the
| auncher (1 I )Figh sllhdwma 14 of the simictiedf a hexapot rolmt Kdéxapod siblots are

optionally updat ar atl f ishe.
Usi ng rocket m s v& %’r&ﬁ ??@(ﬁA?h{m%gﬁ%ﬁgchAgagg&?ﬁd %ﬁﬁcdqys&lﬁ

di sadvant ages. Tsmmeothanmeanyes, a¢ vsedefphaligningrndaymstabilising e tep platedvitisitye
the system Lau nfd%ﬁét)mﬁ&twe&%hﬁ&ﬂ magmebfmmégm theg@nadae ktddcture of the
connecti ons %g ﬁégg? ﬁ E?Enét mssile) but all types of rocket

m ssiles have th 5 SRR 158 g t he same infol ogi cal connection to
the system A disadvantage, however, is that the enpty rocket tubes nust be
qui ckly and easily renoved fromthe | auncher before the next chargi ng. One
way of -solving this is to have a special place in the nmagazine to which
enpty rocket tubes are supplied. A different way is charging just every
second row in 30 the magazi ne. The enpty rows axe then used to dunp the
enpty tubes. In this way, the charge&—noues orrect type of

ammuni tion for the next shot and ﬁ@m*' =Falih.m" row for enpty rocket
tubes to be durrped "this nmeans that the durrp ng pI ace and the charg| ng

o o o o o v o o o,

N




who can thus use the system All operators carry out planning and
preparation of their 1 S own operations independently of each other. An
-operation can take place sinmulta neously and i ndependenty of whether the
system has several |aunchers or a | auncher acconmopbdati ng tWwoTSEIDEI®  ocket
mssiles. If a bottle neck arises sonewhere in the system for instance if
the charger ox launcher is not quick enough, queuing is arranged.

Redi stribution and listing different functigns in order o priority is made
directly 20 by the captain, or else the system nmakes up a dynamic list. The
dynam ¢ |ist i SFigoba-bslwweh gxamplatofd hoyapodanisot ofhithhis uséd g5’ charged asswelbasnd

th i | abl '

listed in order ofor o ?gﬂg‘?m‘;%&%{)?‘?‘ﬂ%’?“? 2ftnd (195) WK eABh E e 3P/ ba®
dynamic |i st is“FFé(PEﬂ‘{/P% S0}

pl ur alt ity of OF(BD Béfb?rfuﬁgf dddefos g?i?sﬁabﬂiﬁm@:[ ﬂﬂe:lawafld\uﬁig thc% ﬁghﬁlfﬁg &auﬁtﬂrﬁz? 25
operatl ons In e _or 0 ri,or,l ) 00, S| OW. a eS 0O, or, a

r (F;c ket | aunéhergggw&m%g’gﬂ?w& OJ%“’E%@S Aehatges, &Fﬁi(e*?&dt%f* @ﬁ%ﬂm@sgm
i s 25]90 kg) t heaboutthe Renticalextnoitiaretnt ambtorssiktethe bm%ﬂl&ﬁlhnﬂ@ippinlge@éaaﬁ gi ng
ti r r t T, ar g I LLQnti

50 Ty unt i1 o 17 g2 Rboeth rfach e el Ho W AR ol Bk B pleR 2
hol ds 40-80 r oowissilef38}ithegrinping weansi161)dreernn infplogical cmaectinnl(@55)to ¢ | es
wei gh about SO JekeaglkiiaTs). TRIBbARStSy [143) BB Ginste BbphABKEl1ah URFidIANY 2

di ameter of, 0.13 m The l'auncher has rn sert for
acconmodat i g/ HBIRHSEY rocket tubes having a varying di ameter of 0.10-0.30
m 35 8 The rocket |auncher systemis here described on a ship) However,

h . h b
concent ed or - pi gL It S BOwa L AGRE MIRARE He SRR TR EA BN, | O,
ground or on vdfigclashows howithe sabot (19 graspk arockeumishily (33 psingits gdppingdedts ps
conprising a | msmﬂm&iﬂ% mﬁnfih@d@ck{(q B0Yis %g@neﬁ ahd ﬁbcgmékét &i&ﬁl@@ti? ﬁg}xted,

| auncher (I1,J) conpris aralle ne- t1Cs [ .Structur
i nstance of't hePYHBREASOf o A ,z)aﬂ&térgéhg%@fﬁ?rl gibreughthe hole in the
\r/w(?lpkﬁt m ?1 si | e desk (f00)rTig. Teegho Ws?ﬁc §abd sitvatlo RpindRig. 7alfrorh atsthdrangle! Fig) 7ko

ich sights t t are cket
| auncher systerrllﬁlf Q%?%B&g@?ljgb?%mc X??ﬁg??hteg&ﬁﬁgx?agggggﬁaO%Rtfm%%n@oaﬁézn t hat
the rocket i sspissilgsandiadigchanga péagedpn smptyreckeBubes 36sket | auncher system
(1) according toclaim2, char actar i s adinthat the rocket
m ssile (3),4S Jrepar in the azine (13).before jt is,| S fetched b
The” char gor2%, 15 PRI Gment oo A Br v b Wvneiey oalrs 5cBiving & Sl g 1ok
clains |-3, g _ Pgraatraccx&acyim grr?stdbiﬁsiag aind alignvy, as btﬁ)rgm,geqﬁiﬁﬁg@:g&)at gt ands
one ox nore di t .t i . | X
it subnar | ne Mpangor s dark i ladibing %ﬁaﬁ}’fﬁéégz%f?ﬂngﬁff%@@%ﬁ%% o
weapons (44) andchehpsshieve gy ingyteshnipallhandeconemicelinp @%weqanna%gm di ng
to an%/ one( of Ciobbmeeh’éo'&iﬂg_re?ft moﬂe‘t@. "Itheaili(ﬁ?imt_snsdea uble differat c&d&@xl t'n@ee sS’Etléxﬁs.ZS
operators epare different rocke ssil.es i mul taneously
6. A rocket aﬁﬁ@%@g{%ﬁﬁs@f?atéag(%?wgiyggg%?“d&ﬁé‘s%?&fsm'%pﬁmé har
act axi s astebilising seecesraryrandiaccura¢ysdics ao{ Iveits bé werypeentfthopositien of
magazine (13) bbhe?nd?ﬁﬁﬁ%ﬁd Ax'Spti el BaRe AOndhBE AR SO chlrgld is afflayh the®

rocket Iauncher#i%/s m accordipg“to any one of clarns |- a
t axi s ad i¥uenAnsmpns that mgeﬁf@aémovg ckly with 3,grent grge pRIeGREREC Kk
(10g) oln a shi pmode ises a gidﬁapcd@dinﬁﬁrsgytemtdhqi§béeﬂ'iﬁsig}nﬁ@é éﬁﬂlﬁxgmhbhdadlm g- SA
rocket | au er .AGC i ng.to any one of clains,la C ar
LOCNT! o PUTSE LY, 3 A€ B BRI QiR copfieliaee fo g inbvendus

of the ship and exact sighting. Since the movements of the robot are small, they need

not be very quick, but very accurate,

The launcher is advantageously made of a non-magnetic material resistant to the hot
35  powder gases forming in connection with firing, corrosive air mixed with salt
and flushing with sea water, An example is coating a weight-optimised material, for

edirapodpag (he Oria veeddpx sighting the rogketmpigsiler es a -



10 9. A, rocket launcher system (1) according to any one of clains 1-8, a h
aractari sadinthat the [auncher (11) has a gripping device (151)
-for handling rocket mssiles (3) placed in a rocket tube (30) and an

i nf ol ogi cal connection (155) for transferring information, ignition inpulse
~and preparation data, to the rocket S mssile (3). 10. A rocket |auncher
system (1) according to any one of clainms 1-8, c har actari sadin
that the launcher (I 1) has an integrated gsipping/rocket cube device for
handl i ng rocket mssiles (3) w thout rocket tubes and an infological con 10
nection for transtreserhighrsireroth steeli Glaniunger albminivmyfor the astnal obetstmeatuieowith -
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The rocket missile (3) can be provided with different types of payloads (31), such as
30 torpedo countermeasures (41), anti-submarine ammunition (42), sonar buoys (43),
surface target ammunition (44), air target ammunition (45), deception ammunition
(46) or telecommunication link buoys (47). The payload (31) can have the same
diameter as the rocket engine (Fig. 8b) or alternatively a larger or smaller diameter
(Fig. 8a). The length of the payload (31) can also vary in the rocket tube (30).
35
For the system to know what types of rocket missiles (3) are available, how many
of each sort are available and where they are located in the magazines (13), each
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more infological connections to the rocket missiles, The preparation can also take

place in the charger (12) and/or the launcher (11), but advantageously only updating

of preparation data takes places there. The charger (12) and the launcher (11) then

need only to fetch the correct rocket missile, optionally update preparation data, sight

20  and fire the rocket missile.

Using rocket missiles comprising rocket tubes has advantages as well as disadvan-
tages. The advantages are mainly handleability inside an outside the system.
Launcher, charger and magazine need not have special connections to each. type of

25  rocket missile, but all types of rocket missiles have the same dimensions and the same
infological connection to the system. A disadvantage, however, is that the empty
rocket tubes must be quickly and easily removed from the launcher before the next
charging. One way of solving this is to have a special place in the magazine to which
empty rocket tubes are supplied. A different way is charging just every second row in

30  the magazine, The empty rows are then used to dumyp the empty tubes, In this way,
the charger moves to the correct type of ammunition for the next shot and chooses the
adjacent row for empty rocket tubes to be dumped. This means that the dumping
place and the charging place are very close to each other, which saves a great deal of
time,

35
Alternatively, rocket missiles without rocket tubes can be used. This necessitates a
more advanced charger and launcher. The charger/launcher is then equipped with, for



the charger operates according to a spatial coordinate system - the

| auncher in sighting and firing, operates according to a global 30
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()- by several operators simultaneously.

Below follows an example, A number of operators (operations) (2; 21, 22, 23, 24, 25)
10 can use the rocket launcher system (1) at the same time. The operations which above
all are of interest are: anti-submarine warfare (42, 43) and underwater defence (41),
air defence, electric and electronic warfare and surface warfare (44), Before use, a
captain or the like distributes the rocket launcher system to the operators involved
who can thus use the system. All operators catry out planning and preparation of their
15  own operations independently of each other. An operation can take place simulta-
neously and independently of whether the system has several launchers or a launcher
accommodating two or more rocket missiles. If a bottle neck arises somewhere in the
system, for instance if the charger or launcher is not quick enough, queuing is arrang-
ed. Redistribution and listing different functions in order of priority is made directly
20 by the captain, or else the system makes up a dynamic list. The dynamic list is con-
tinuously updated by means of the ship’s sensors and other available sensors and
the operators, so that the operations can be listed in order of priority in an optimal
fashion, The advantage of a dynamic list is mainly when the ship encounters a situa-~
tion that requires a plurality of operations at the same time and a manual listing of the
25  operations in the order of priority is too slow.

Examples of data for a rocket launcher system according to the invention. The total
system weight is 2500 kg, the launcher accommodates one rocket tube and has a
recharging time for a rocket tube of 20 8. The recharging can be repeated continuous~

30  ly until all rocket missiles in the magazine are finished. The magazine holds 40-80
rocket missiles of four different types. The rocket missiles weigh about 50 kg each
and comprise a two meter long rocket tube having a diameter of 0.13 m. The launcher
has some kind of insert for accommodating/holding rocket tubes having a varying
diameter of 0.10-0.30 m.

35
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8
The rocket launcher system is here described on a ship, However, the system can
also be used on shore when rocket launcher systems are to be concealed or placed
in closed spaces, for instance in installations below ground or on vehicles.
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CLAIMS

1. A rocket launcher system (1) for ships comprising a launcher (11),

s 5 characterised inthatthe launcher (11) comprises a parallel kine-
matic robot structure, for instance of the hexapod or TAU type, and a charger (12)
which fetches a rocket missile (3) from a magazine (13) and charges the launcher
(11), which sights the rocket missile (3) at a target area (4).

10 2. A rocket launcher system (1) accordingtoclaiml, character -
i s e d in that the rocket missile (3) is prepared with data.

3. A rocket launéhcr system (1) accordingtoclaim2, character -
i s e d in that the rocket missile (3) is prepared in the magazine (13) before it is
15  fetched by the charger (12).

4. A rocket launcher system (1) according to any one of claims 1-3, ¢ h a r -

acteris e d inthatthe magazine (13) contains one or more different types of

rocket missiles (3), for instance anti-submarine weapons (42), countermeasures (41,
20  46), surface target weapons (44) and sensors (43, 47).

5. A rocket launcher system (1) according to any one of claims2-4, c h a r -
acteris-ed inthattwo or more operators (2) can prepare different rocket
missiles (3) simultaneously.

25
6. A rocket launcher system (1) according to any one of claims 1-5, ¢ h a r -
a ¢cterise d inthattherocket missile (3) is fetched from the magazine (13) by
a charger (12) arranged on the launcher (11).

30 7. A rocket launcher system (1) according to any one of claims 1-6, ¢ h a r -

acterise d inthatthe rocket launcher system is atranged below deck (100)
on & ship or in a ship to improve the ship’s stealth capability.

8. A rocket launcher system (1) according to any one of claims 1-7, c h a r -
35 acterised inthatthe launcher(11) is gyrostabilised.
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9. A rocket laxmcher system, (1) according to any one of claims 1-8, c ha r -
acteris e d inthatthe launcher (11)has a gripping device (151) for handling
rocket missiles (3) placed in a rocket tube (30) and an infological cornection (155)

for transferring information, ignition impulse and preparation data, to the rocket
S missile (3).

10.  Arocket launcher system (1) according to any one of claims 1-8, c h a r -
acteris e d inthatthe launcher (11) has an integrated gripping/rocket tube
device for handling rocket missiles (3) without rocket tubes and an infological con-

10 nection for transferring information, ignition impulse and preparation data, to the
rocket missile (3).

11.  Arocket launcher system (1) according to any one of claims 1-10,
characteris e d inthatthe launcher (11)is made of a non-magnetic,

15  light weight heat- and corrosion-resistant material, for instance a ceramic coated
aluminjum structure,

12.  Arocket launcher system (1) according to any one of claims 1-11,
characteris ed inthatthe launcher (11) can be charged with
20  one or mote rocket missiles (3).

13.  Arocket launcher system (1) according to any one¢ of ¢laims 1-12,

characteris e d inthatthe rocket missile (3) comprises a system

common rockeét engine (34), a divided adjusting unit (32, 33) and a payload (31),
25 e.g. anti-submarine ammunition, torpedo countermeasures or sonar buoys.

14,  Arocket launcher system (1) accordingto claim 13, c haracter -

i 8 e d in that the divided adjusting unit (32, 33) comprises two adjusting parts, a

system common first adjusting part (32) with ignition impulse and preparation data
30 transfer interface to magazine (13), charger (12) and/or launcher (11, 15) and 2

second adjusting part (33) which is unique to each payload (31) and receives

preparation data for the payload from the first adjusting part (32) and passes it on to

the payload (31).

35 15.  Arocket Jauncher system (1) accordingtoclaim 14, c haracter -
i s ¢ d inthat data transfer from magazine (13), charger (12) and/or launcher (11) to
the first adjusting part ocours in a wireless manner, for instance by tadio or induction.

M
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16. A rocket launcher system (1) according to any one of claims 1-15,
characterised inthatdata transfer from the rocket launcher system

(1) to the rocket missile (3) after the rocket missile (3) has left the launcher (11)
takes place by radio or wire.

17.  Arocket launcher system (1) according to any one of clairas 1-1 6,
characterised inthateach rocket missile (3) has a recognition code
in the form of a bar code (35), coil (36), microwave transponder (37) or the like.

10 18.  Arocket launcher system (1) according to any one of claims 1-17,
characteris e d inthatthe rocket launcher system comprises one
or more launchers (11) with associated chargers (12) and magazines (13).

159. A method for controlling a rocket launcher system (1) for ships, ¢ h a r -
15 acterised inthat
- an operating signal (6), comprising preparation data, is transferred to the
rocket launcher system (1);
- preparation data is transferred to a rocket missile (3);
- a charger (12) conirolled by the operating signal (6) is caused to fetch
20 the rocket missile (3) from a magazine (13) and charge a launcher (11),
comprising a parallel kinematic robot structure, with the rocket missile
G
- the launcher (11) controlled by the operating signal (6) is caused to sight
the rocket missile (3) at a target area (4).
25
20. A methodaccordingtoclaim19, characteris e d inthat
- preparation data is transferred to the rocket missile (3) in the magazine

(13).

30 21. Amethodaccordingtoclaim20, characteris e d inthat
- the launcher (12) controlled by the operating signal (6), comprising data
about the type of rocket missile that is to be charged, is caused to fetch the
requested type from a magazine (13) containing more than one type of
rocket missile (3).
35
22, A method according to any one of claims 1921, characterised
in that
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24. A method accordingtoclaim23, characterisedinthat
- the preparation data of the operating signals is stored in the rocket mis-
siles (3) involved, when in the magazine (13).

25. A method according to any one of claims 23-24, characterised
in that
- the magazined operating signals are listed in order of priotity and a
dynamic list is made up; and/or
- one of the operators (2, 21, 22, 23, 24, 25), e.g. the captain, redistributes
and lists the stored operating signals in order of priority.

26. A method according to any one of claims 19-25, characterised
in that

- the rocket missile (3) is fired from the launcher (11);

- the preparation data of the rocket missile is updated after firing.

27. A method according to any one of claims 1926, characterised
in that
- the charger operates according to a spatial coordinate system;
- the launcher, in sighting and firing, operates according to a global
coordinate system.

¢



