. ; ef e3eda\ x<6r T?C ROCKET LAUNCHER SYSTEM AND METHOD FOR CONTROLLI NG A
"ROCKET LAUNCHER SYSTEM The present invention relates to a rocket |auncher
system and a nmethod for controlling a rocket |auncher system Modern
-.war shi ps have a large nunber of different weapons systens to be able to 5
perform an operation against different typks of targets ﬂmwnﬂlmmmmjw
t hensel ves fromvarious threats. In the |ast decades, ca ! n
repl aced by guided missiles as the primary weapons system of sisagesshi p.
Today's ships are constructed with regard to the mssile systens and the

associ ated se il : | ens are
i n nost casesq§§¢géﬁg§%Uﬁ@§H%§S?g&?%@ﬁ®§9b@%ﬁQPBﬁ§QE§§g%fgbh$£&é§ s 10
whil e at the ROEKETTRAUNECHER SYISGEMIre extrenely expensive thensel ves.
Therefore many ships al so have different types of rocket |auncher systens
to performthe tasks that the mssile systenms cannot nmanage, or as a |ess
expensi ve conpihsrsesent muentippgelates tnd rookgiplaunsher isteat and awiethedifer ¢ontral-f or
anti - submar i ngjnar KR ladekERy4em. or as self defence against approaching
air-to-surface mssiles. 15 Docunents US 5,452,640 A, US 5,129,307 A US
4,305,325 A and US 5,020,412 A disclose different types of rocket |auncher

systenms. A COIN®Bderh At HaSe b Mafe hitByerdfldiffegividapois s?sﬂeﬁis ne beablgtt@ndi ng

on deck and a control unit control.led an erator. The,l auncher is
Oharoes oS o rEIoHD o pBohes SEiA i ot vt AL BrER ot B e RSt o
for which the vadouctherats. & thedst devadek, canoos hwixaleden aépladed bylpmidedrmickikss

| auncher syst %an?h eispsri RESS e\?\“ﬁé ‘I¥|S’| Sé’gt%%“s&?ﬁé{ st 'SFO%la?%ég%p%red&%gﬁu&pf ﬂ[q irc%g;/}?d nor e

i rrportant novel tl S' o_n ne 'el r rea rove | capabl of
avoi di ng di scdy greymissitedsyatemsrapd theaassoonigd sssers hag arertg be lavailable erobgirdce 25

all weapons s (F=Tod : | | osed
P ﬁ{gﬁ[@ Hslemy aﬂ%ﬁl‘moﬁ cAel F%g@ar{d)lfsﬁgltee ra%%}’l&%gtrléﬁégftgﬂ% (%ma efs!

space bel ow deck causes, however, a ge nu _new pr eis
that rechadfgi nilset esamgiting thamissilppass cxtrepekexpasiy thempalves; Therefoggises
dangerous to fh%'ytship‘sfa[sﬁﬁwvé’\biffek’edﬂ?@s bProRetMQHchédly Sem3 e YerBethPihe tdske crew
can enter and erﬁ orma recharge. This results in unacce ta@l lo@g
recharging ti heyRISRGTYSIFMBIAABRGY RAN3ge, OF 8§ R {GSF FHRFUSIYE CoiyP B%%BE deRbi ght
that will be comsicheypdbdfroblest heivsile iwhed for ati-supnidhiae maefirl deaptioher asyst em
bel ow deck.

sel%—d%ﬁ)anéeS agzacf)nsg gpp?fgaching air-to-surface missiles.

15

Documents US 5,452,640 A, US 5,129,307 A, US 4,305,325 A and US 5,020,412 A
disclose different types of rocket launcher systems. A common feature is that they all
consist of a launcher standing on deck and a control unit controlled by an operator.
The launcher is charged manually by the crew on deck with the type of rocket mis-

20  siles for which the launcher is configured.

A drawback of the above rocket launcher systems is precisely that they are placed
on deck. One of the more important novelties on new ships is their greatly improved
capability of avoiding discovery, and an important way of achieving this is to place
25  all weapons system below deck. Placing a rocket launcher system in a closed space
below deck causes, however, a large number of new problems. One is that recharg-
ing becomes difficult. When a rocket missile is fired, gases dangerous to health
forms, which have to be ventilated away before the crew can enter and perform
a recharge. This results in unacceptably long recharging times. Another problem is
30 restrictions as to space and weight that will be considerably narrower when placing

the rocket launcher system below deck.
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. 35 Yet another problemof prior-art rocket |auncher systens is that they
are designed for a particular type of rocket mssile. Mre types of rocket

- mssiles require a larger |auncher or nore | aunchers. On a ship where space
“-on and bel ow deck is scarce, this neans great conprom ses. The object of
the present invention is to provide a rocket |auncher system and a net hod
for controlling a rocket |auncher system which solve the above probl ens.

According to td nt i this i hi roc aung er. system
Corpr 1 51 hg o 1 AREE BB dibrbaah Pit BRI bt P b DS RN
magazi ne and chmrgesdartthpe éfaock enssiki Mord types afirgtkes ntissdes wokize¢ atdrgsi | e at a
target area, etQﬁhc el GG 1£tﬁlﬁﬁér9'@19am le%&é@;%@e orl B bai\g&%tg{t Sehick, QW be
described with erence to the accorrp nyi ng "draw ngs hows "a rocket
| auncher systéﬁ?@é@tﬁﬁti?qtgplpﬁllteﬁe i nvention. Fig. 25hovvs a rocket | auncher
system accgrding to the invention.Fig. 3shows rocket |auncher systens and
applications. El.gs ,4a- bshow a racket. | auncher. system pl aced bel ow eck Fig.
SShows an exarfl@bit af HERISER IRVANLGN ISQRINGAS & FRekgupuRShERSY8tenD

exanpl e of a |methahforicoftasltirg a Feokst [dandhshoysteanwaichisplve tied atiove problems

| auncher/ char e [ Fi g.
9shows a rockggC %?éﬁepgé}wgé%% \,;le acﬁ?epgc\r"@ {octkg?lgﬁlr%%ergépke%{l r%#é‘r]% and
magazi nes. Fi gdaunchedhar@ @ﬁmvgeathao&tetes IaaQtd@henSS!dyﬁpem (nagaZ)necmdmhaQeﬂg a

| auncher 11 &Qp% i g one or
nore di ffgpentﬂ)ietlaij}re‘gléicI ?Cglct e&a%}tﬂ%g&%&{§§§Sﬂllggr?atar1%éra%)egk g‘ﬁﬂfcﬁer system
(1) to be abl @C@Qid%dﬁﬁlatrhézor ocket missile (3) at a target area (4) and

sel ect the correct type of rocket mSSI | e (3) an operator (2) sends an

operating signal .(6) to the ket ncher stem The operating

si gnal (6) coﬁ?‘ﬁi‘ﬁgu‘égnflﬂ?&? dﬁEﬁSﬁ’F il refprrncg fo th(?‘ﬁ?é%mﬁ‘ﬁ“é’gtgl aVKHEE s to
be used, infornati on about target and target area (4), and other data that
is requir t.he perfor eratlon will henceforth
be ref errzg 8;% pr epar atg%;n Sgtré‘tcsetn ?rsé' REM 4C§%grgetpq§'§/]§tvgﬁqo(n 1) also
conprises a c&mg)@t er whi cshproceskedauricber syatesf codihgipehainvagisi gnal  ( 6)
and is in con ty with the, sens ;vailabl e sensors.
When t he rockeF?gCI auncher ghstem9 4 ngféé}fs %E?leg M&%%rau ng signal (6),

a suitable ro@k@t“an‘? ssi | esii@y ajrec r@p@ﬂ*@ﬂsysief@pla@%b@@d dggk.-h preparation

data. The IFgPar ation a%&@ﬁﬂ&%ﬂé’oﬂﬁﬁﬁpéﬂ ﬁ?ﬁl%@ﬂeﬁdﬁ@rg‘épc‘(et mssile
(3) is st{zhl | r@e magazi ne g t car}ﬁ)ﬂslo take place in the charger
( 12) or Mer ( 13how WW@%&P@% faupc #8¢n takes the rocket
rrisEi:ce (3) fF@gt}wattehrra?azhmﬁaxﬁeﬂah)pllaaﬂatahatmﬁargeﬂdﬂkt@e mejtlypfmchgr (11
%arggt o;eegr( jgl SShe Sreganoé’tsiee{)ﬁ&hdéfda’)qcﬁétt 85! f'gcﬁet Oﬁ‘l gt3| ImeS?IP,) ecan) bgt :
updated if théig.8cket | ausluivera mgkttdmnchdr systamswitles pluwady n€wvhdrgdrer mat i on
Then the rocket mssile (it idifepRRll 00 {20 Mhers 10 Fig. o shows a
rocket | ag%hcher system placed on a ship. The launcher, the charger and the

magazi ne are Ptg%qeadbﬁérew Qe%lset(ratt{aﬁér styQteinrm? @arrﬁpﬁétﬁg §tuuac1§er%tﬁ)at tthrﬁer

capability. Onl en the rocket mssile is
opened and paﬁt%o@rn%leaga&mdﬁé» c?rztsrrllrtﬂéacr%mr étffﬁf“élt tymé ofrerggﬁt TH@SI#Fé

cont ai n rocke(3)nFerstht esckef lavigsheOsistely (19 %o bé-hisle t@s@lﬁ‘t&bt@r@&et&ﬁ@@ilﬁ @y af zOC ket

(42, sonar. bigsd archBF ARl sl BeRLRLAIR R Piss BT AT ePRp B PRl *©
def ence (3%), amep@pmmg)ﬂgmwl@)tamhb Itoek@dmrmhmsgstemc(m) [Tihalopknatiyg sigaal)(6) Fi gs
4a-b show twog &*‘tﬁﬁghﬁﬁw%io%ﬁeéﬂﬁg %ﬁ% %?Foct(@Hﬁ {]thﬁ%?tc?g% i&q rHlaﬁS d on a

20 ship. In FIg cher s aunt ers WI
chargers ( 153bouépraetmng sargelarea (43 a;ld@st@ndatamhatuagreqwned far theupeeiosming of_l ) is

pl aced on theypqy Era%bﬂewﬁ’ieﬁidé‘ta'mﬂ%%h&%ﬁh Q@r)ef&fbdttb%s gk@ﬁﬁﬂ@ﬁ datd e A
charger ( 12) etween the | auncher ( he nmagazine (, 13).

The system mgpcgrklau@gﬁﬁ ysem %l)alsercampf@esarcomrrew@r@ womsathr fapsferred; 5)
and nmagazinesoferdidg sigedl (Gt s i dota@PwEh ttreaganmeoptmarsmgran@rorr%% a¢dipbier s (

12) which char e | auncher see Fi 7 show
an exanpl e of® Sﬂ%?@t?fé}ﬁﬁg&}%h? S?ﬁterbah]h%fr&teﬁ‘@d bﬁmﬁté‘rng ﬁ-%tae?@

| auncher has sthiabkhaplet afissle§a ialptaphardd ne rhaiged mithqirepatationidast dhee of t he
hexapod or TAU type. 30 Fig. 5 shows an exanple of the structure of a
hexapod robot. Hexapod robots are known frome.g. FR 2,757,440 Al. Its

| egs, which are operated hydraulically or in sonme other manner, are used
for aligning and gyrostabilising the top plate with its rocket mssile
attachnment. The length of the |l egs and the geonetric structure of the 35

r obot gl ve the robot its range. 4 Figs 6a-b show an exanpl e of a hexapod

1. a o I o



. 5 sequence. Wen the robot operates as a charger, the hexapod part is used
for turning about the vertical axis of the robot and to assist the arns (

- 152) and gripping neans ( 151 ) of the robot to reach the namgazine. To be
“-able to conmunicate with the rocket mssile (30), the gripping neans ( 151
) has an infol ogical connection ( 155) to the rocket mssile (3). The
connection (155) can transfer preparation data and ignition 10 inpul ses.

Fi 7a- h h TAU bot .of SCA t i d. | au. g d
charger . Frg. Pl D s plECe B 1ot s CHRSURIBES) usi ng
its gripping deagazme((1%)]but canhbbdhke(ak)initre charged €CR of tl@daunicken(léhdheand

the rocket m sgi i I : : t ), at
a target area C?) %g% f é@b gl}e?xit%liegi? %f%ﬁ%%%fﬁ%leggfgé?ﬁﬁ? h@g‘éié‘gieé’ i%‘;@]a&%eégflz?b
shows t he sandntithelgupeher 451)i Beforapor while the fauaphsr i bl) sights e regkgt mpssile fows
the robot (5 15 aft4i080 REPMS, thoPRbAGNHALR iRtHEREAZE Rfsslle 1 chn 60 0b@tEd Fhe
rocket mssiles and a di schargg)lgaléace.f r errgﬁ%/ rocket tEbes ig 01,.. The
paral | el ki nerfatket [qugphar sysigm AgFeRed NG aIEmalen ﬁf’mrt g SRsP gvailabigy |
range but greair ifhe vperayor i(2) Watosirakkd dhahgey. Tineh tat r@hkengissids(3) iefigdfrom
requiring a grtEa[ ré% e and rapidity, or as both charger and |auncher,
requiring a gr QP g‘e, rapidity and accuracy. To achieve this in a
technically and econonically advant ageous manner, the robot uses two

di fferent d T if I i . 25
The first 19‘1;(1?%'53(3%%&@ saprgtafeg gg%gr;ggsr%}tﬁ?l%%Pg?n(ggﬁd??g[aggg%hﬁ%ég%gg? ng. No
gyrost abi | i si rigditke magazeneaarg phaseH bedewidael/(1§8kw inwrovsdheship'sisicalibry gr eat ,
the position Qhpitifty"BRZNRG: BEFoRE ARIORAS bs BRAY Ahttch LMY hespensl a4d Ve to
t he charger is al s the s This neans_that the robot Can nove, quickly
with a great rpaﬁﬁeﬂﬁaniﬂé{:ﬁggbwslﬁ%@ea%raﬁ%@ﬁmeal&yo‘méﬁl%r%mw dis
used i nb_s: ght iofgafo thpdsl Rig. Bhl@owmsl@m@&sn?d@t hﬁssiléﬂeﬂoﬁ’\k&mquag@ o
gyrostabi l.i.si ng i,s _necess to c ensat or~t he movene of. the ship
o exact 18 PR RS S BTRARE Vet sl BUFE ik s rade g e
not be very quiarfare @), oleseysupmrtiziatefencen(ds), decephien (469 aad vedetoagemisdtipnmade
of a non- magnq{nik%ug?st |:7'5al resistant to the hot 35 powder gases formng in
connection wi th fir n@, ‘corrosive air mxed with salt and flushing with sea
water. An exanple is coating a weight-optimsed nmaterial, for i nst ance

hi gh-strengt h Bieply sidv A EnleHrHEWhE B ckbOhuddhgr iﬁ%ﬁe‘r@&anr%t}%ceﬁtc{n%t ure

with a heat insulating ceramc material. The rocket ["auncher system al so
has a si gRPi nghiPelt Figcta. tf ekt dawmaheusy stpmdias e taynghess with sbaresrsi(FDmndei ng

si ght ed/ fired airfagazd€iinach. dh %ubpmﬁmnéﬂae(ﬂbys pradadl on thE pyeRideaad ki ri ng at

its own ship. Fig.. 8 shows, a di t ,of a r.ocket ssile.. The rocket
i asile (3) " comergng (G S duBPaR il Rerech Y e Bigestia Poetiffon o
all types of hl)landdisc f3d9zinea1d). Uhdepstdd nzegj alst dongprisaatpliraty of BJunahats a
payl oad (31). _the I of., i body

Rt n vl | adfFREset 3 MiFrbeines 1 bR eAO 4y B0ERGh ofiE Lotk

mechani calfy, Ch@rgars&h@azhlnleclqarg@mpr%th@manfgléunqhenle)lg (#adig Dauncher ( 11 )
as well as the rocket engine (34), the adjusting parts (32, 33) and the
payl oad (31 ). . The_djvided adjusting part (32, 33) is made up of two parts.
The first adj &&85idshaw en emplﬁeﬁe)ﬁg‘éerf@ qoaRodiment of pagt of Higilpanchey Hegg e s
common to the|fansheMas tHeehsReampardl el kinem@ti® fibot, fSrhstaicelbTitAd/Rexapo®ach type
of payl oad (3]1.‘}52 The advantage of a divided adjusting part is that it wll
be consi der abl LIJEV%’? expensive and | ess conplicated than an adjusting part
that fits3@all different kinds of payl oads. Mreover, it will be easier to
adj ust new pa e £ | i r , the
adj usting par ?Skggg %ﬁ ﬂ%’gﬁ%ggﬁl}l‘ ghglmﬁes,mﬁ%gt%%r}{éﬁ%%o@ﬁﬂﬁé%I?g?@ﬁ r%)tﬁ(%g%%ee and
prepar at i on d&newn frensé.grFR B17867 #40 & 1t Us leganwhich afe operafed hyidaaudisally onim)

and/ or magazi ggmé oftr banﬁé??ar@%@&?f’o@hfi%}ﬂn ﬂ@gﬁ@ga‘tﬂﬁéﬁnéﬂféiﬁ)# Blatd WRKEKEs
concerning the ngér” oad (31 o the Second adj usting part (3 3 ),

) pas n
the adj usti n§Pqsstmisse atkachipgny Egﬁ?enamfttm lsag rng the esometric sirBctirerfibs | oad
(31 ). Thes pr egtat giviedle Rbveind Aaggausl y takes place by radio while the
ignition inpulse transfer takes place 25 inductively using coils. This
woul d all ow the rocket mssile (3) to be prepared with final data after
firing, i.e. active guiding in air phase with the possibility of target
correction and transfer of updated target data. The rocket mssile (3) can
be provided with different types of payloads (31 ), such as 30 torpedo
count ernmeasures (41), anti-submarine amunition (42), sonar buoys (43),
surface target ammunition (44), air target amunition (45), deception
ammuni tion (46) or tel econmunication |ink buoys (47). The payload (31 ) can
have the sane dianmeter as the rocket engine (Fig. 8b) or alternatively a

- -



.6 rocket mssile (3) has a built-in recognition code (35, 36, 37). The code
(35, 36, 37) is conveniently read in a wireless manner and does not require
~the rocket missile (3) to be provided with its own internal power supply.
“Exanpl es of suitable code systens are bar code (35), coil (36) or mcrowave
transponder (37). When supplying rocket mssiles (3) to the magazine (I3),
the code (35, 36, 37) is read and the rockdt mssile is registered. This

i nformati on about the, nunber of racket m.ssiles, types,and their |gcation
1 Che rmgazi ne EHBabPud et of § dekes Tt R USSRt et pefl %S

oper at or / oper atotichef. The 2harg@Zlan@dher Senpre} aman(152ewith gtippiag awans @3l gandlO
The supply of 1 S8 t ! [ i i out
manual |y by a thSY ga% PPl PR TATE 0% Ladpru B b o ABLALER P
in the magazi n@) bafeye fitimg arh for grnosiebilisng s wbondwingl the sighyngand firingor epar ed
si mul taneousl ygeq @.Wﬂ@@ﬁ%e'r%b&fog%ﬁ?é% ??)@f% r(}:ﬁﬁx%@xr, the Rk abSEpapl ilslaléécﬁfo'r‘ﬂlﬁnﬁhg the

rocket mssiles (3), the magazi n as one or re rnfoligica
connecti ons t oaboHbthe yerisal axisef the sobotrprd iorasyslthe e @ ad) adBiPPHIEEPANSCe i n

thg tC_har ge][ ( @AB)) oMmBé Ri”bgt ttbere%@técn@ hﬁ"gaz(iné‘:jl"to)hbe W t_?%@mhlrﬁ&@@w&hﬁe?{%hyeé .
updating of preparat.ion, data.takes S er ] char ger an e
ochey (" 1D R OR dac B S ESa S s Sl pRaton 1 Sl ouné
optional | y updatletpiiegiler(3). Tha comieatiors (1§ calranfir preparatibe daaakéignitiasi | e.
Usi ng rocklt rriss'slees conprising rocket tubes has advantages as well as

di sadvant a@es.1 ddvant ages are mainly handleability inside an outside
the system Launcher, charger and negazine need not have speci al
connections 1 %iﬁ@%‘-c KHRE hGly azlgAﬁ%chﬁ?f@C%RA %e?&@seﬁ%&l&%@ﬁé A cﬁé}géﬁt

m ssi |l es have tHRe sane di nensions and the sare infological connection to
the system A kigsiohaws4g¥, theiehetdids) gra§p&mmck@tnélsalﬂﬁguwagléégrlpm&_dewe@t be
qui ckly and eags]y Argman@ao]f iname 8k (160§ BEincB ah@ R &t REX 1 ¢RAE Gighed, One

way of solving this is to have a ci al ace t he. magazi ne to Wwhi ch
enpty ookt fhyBEAng 0 t@dﬁE@ﬁ- aes (1820 %tfaé?rgﬁttarwa{%?if%r ffrﬁza%rtgr%'@ﬂjﬂersleol%%
second row i n @&k (109).Egab shows Thesagipityation's iaFeg. 7adromistdhdrangienPigt he

bes. | hi , h . he . ) f
i £ o or et tikaB. ST Ferf B8R o MBU b & alel Rt (S EPr BB ocker
tubes to be dunissitks alithiaslisthargs ptakafortemptyltotkettgbgsi(3¢e and t he chargi ng

pl ace are very close to each other, which saves a great deal of tine. 35
Alternatively, rocket mssiles wthout rocket tubes can be used. This

necessit afs alhemeeallglivianmetic tobat eparbeaised pulanudher onlyhesquiniag genallaangshart i s
then equi pped EIthchﬁHly in gytddgbARERy and a'fliggi:ﬁg,t astdﬁQ@ef!'réfdlﬁ'ﬁﬁ% %gfeat fAbE8nd

parts, where the two f gnt ﬁarts are nmopv and serve as the actjve parts
of the gri ppi AAPIAR%Y 28 Aethchateer prdigrnghsr. eI EeaHaNEG sty MMkacsHy
gri ppi ng nmeangacyOTe achiet$ihidinsd teé i@y and cpsroracdliyesivadtagdoas hpakat theauncher

t is that jt h I f differgnt t f ket
o ssi les. i dRe4REDe i eRafmpdToe R RGy BlodPors LifHont SRES0e 7 TEET o
f ol | ows a@Sexdhelfest Modersbea spHtiabperdinate sytapendis used in ¢rgiag, N@2gyro23, 24,

25) 10 : t i .
opbrati ons whi RO HEGqstd 8RS Elcutits o) Acbhatt S cBOMRAL MBbostlifiof (4,
43) and under Whg magarifeandan(optipnal separete faneker relabeq joithe ehrdgariealwagnthe

war f are and syhhaCcEhi¥alchRY tﬁat(tﬂé}obo%&ﬂh@véléﬁck@ vaeRd ngeﬁ‘t xﬁﬁget. e kddoRd
di stributes the rocket I%unche, systemto the pperators involved who can

thus use the d9dedites nglpbalroprtinnissysim gndistused Brighiige and fisng the reken of
tlhei r 15 gfm qm‘em} H@fb%cb@d?%@@bgdﬁiﬂisling)fsfrﬁaﬁbarg&@%mhpe‘ﬁ@at@lf@tftﬂﬁ hvementst Ftke
pl ace si mul t anequs and i ndependent 0 et her the system has, sever,a
ancher s or - 2 RS GRS he e Emenior Byt Sorfabs) edy
bottl e neck amosbsveaprmivkehe very dceeragystem for instance if the charger or
| auncher is not quick enough, queuing is arranged. Redistribution and
listing different functions in order of priority is made directly 20 by the
captain, or ellhe launeherysadvantagreushiupade @&mﬁ-magmm.mamealdmmtéo thedot i s
continuougky WadALEthsbYFoPRARSn bndddBod With fRingCOssivedMdn e VitA\di | abl e

sensors and the qperators, so that the gperations can be |isted in order of
priority in aﬁnéﬁpﬁmﬁgwp Sh? WAter Phee his£Qating a weighhgpsirused gatgrial.{gs ) v
when the ship encounters a situation that requires a plurality of
operations at the same tine and a nanual listing of the




~ 25 operations in the order of priority is too slow Exanples of data for a

‘rocket |auncher system according to the invention. The total system weight
is 2500 kg, the launcher accommpdates one rocket tube and has a recharging

.time for a rocket tube of 20 s. The recharging can be repeated continuous

30 ly until all rocket mssiles in the nagazine are finished. The nmgazi ne
hol ds 40-80 rocket missiles of four differ&nt types. The rocket m ssiles

wei gh about 5Q eqc nd conprise .a two. nmeter long rocket. tube having a
G aot or ot 0 e tighsPeRgFC R RSt R Of fleap EA b e Wif
accomodat i ng/adigdatlinaglating kdmtcubatsriflavi ng a varyi ng di aneter of 0.10-0. 30
m 35 The rocket | auncher systemis here described on a ship. However,

the system can al so be used on shore when rocket |auncher systens are to be
conceal ed or piheoeekst truprhes spistepatsedias b gighting restriséing duriction avhich preventhidk ow
ground or @n VghchbEfom bethalsigddrirkd if\pfedEfiRld diRRGRE theRbSdThly preventif
ships conprising a lLauncher (11 ), 5c har actari’s a &/ In that the
| auncher (11) fEBWAIEO¥Saral | el ki nematic robot structure, for instance
of the hexapod or TAU type, and a charger (12) which fetches a rocket

1 sSi | 3) f [ 13 d .1 | her . \ '
mest e, (30 R b 1S A5 T IS Bl e
system (1) acaocktit hupet(d0) b avaketlengimeh(34) conamon to al types of mrytbadn(X1hat divhled

ket m sgil . ] t | 1

ecordi ng Do aibling Barg(RE3S Pa SR The RAGIEE CoTIIBRRE WEbaRA, |
(3) is prepar edrymgttody mather welk-defimd hvandarg sitfades infalogiselthasiwel) as mecltahar ger
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fits all different kinds of payloads. Moreover, it will be easier to adjust new payloads

to the system. In the first adjusting part (32), the adjusting part of the rocket engine,

20  there is an ignition impulse and preparation data transfer interface to launcher (11),
charger (12) and/or magazine (13). The preparation data and any ignition impulses
concerning the payload (31) pass on to the second adjusting part (33), the adjusting
part of the payload, and through the same into the payload (31). The preparation
advantageously takes place by radio while the ignition impulse transfer takes place

25  inductively using coils. This would allow the rocket missile (3) to be prepared with
final data after firing, i.e. active guiding in air phase with the possibility of target
correction and transfer of updated target data.

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



~actari sadinthat the rocket mssile (3) is fetched fromthe
magazi ne (13) by a charger ( 12) arranged on the |launcher ( 11 ). 30 7. A
rocket |auncher system ( 1 ) according to any one of clains 1-6, ¢ h ar a

“.ct ari sadinthat the rocket |auncher systemis arranged bel ow deck

(100) on a ship or in a ship to inprove the ship's stealth capability. 8. A
rocket |auncher system( 1) according to @ny one of clainms 1-7, ¢ h ar 35
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the first 8dj %ﬁ&lf'?eqth@%{)ékefﬁs)sﬂgnd passes it on to the payload (31 ). 35 15.
A rocket Faunc stem atcording to claiml14, char act ar

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 dump 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



-i s adinthat data transfer frommagazine ( 13 ), charger ( 12) and/or

| auncher ( 11 ) to the first adjusting part occurs in a w rel ess manner,
for instance by radio or induction. 11 16. A rocket launcher system (1)
-according to any one of clainms 1-15, char actar i sadinthat data
transfer fromthe rocket |auncher system( 1) to the rocket mssile (3)
after the rocket missile (3) has left the Fauncher ( I 1) takes place by
radio or wre.
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rocket | aunchéy sy&’abmpe@atd»rs)s;multqmeetmy ation data is transferred to a rocket
mssile (3); - a charger ( 12) controlled by the operating signal (6) is
caused to fetch 20 the rocket mssile (3) froma nmagazi ne ( 13% and charge

a launcher ( Below fellawsy ansexagiple. penumbasiof Rperatent (operativs) (St2udz. A% 2443 h
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signal (6) is caused to sight the rocket ar t area (4).
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an

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 s. 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



- the launcher (12) controlled by the operating signal (6), conprising data
about the type of rocket mssile that is to be charged, is caused to fetch
the requested type froma nmagazine (13) containing nore than one type of
.rocket mssile (3). 35 22. A nethod according to any one of clains 19-21, c
haractari s adin that 12 - the operating signal (6) is
transferred by one or nore operators (2; B, 22, 23, 24); - several
operating sig nsf y. 5
23 A et hod 3@8 5?‘& g]léu{lc yse e?er (ﬁe%grllge% &rpaes}ﬁy Sﬁ&?@\%k f{}llé %@fé%) L the
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| auncher (.11) 1I§‘El§séaics‘]‘3Hﬁé Sfbr 1ri]s@cmgélm istaRAIRE b%ﬁpérghﬁlgoﬂdh vdh#dle8, 23, ¢ h ar
actar at - the preparation data of the operating signals
is stored |n t he rocket mssHes (3) involved, when in the magazi ne (13).
25. A nethod according to any one of clainms 23-24, char actari s a
d 15 in that - the nagazi ned operating signals are listed in order of
priority and a dynamic list is nade 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. 20 26. A nethod according to any
one of clainms 19-25, char actar i sadinthat - the rocket mssile
(3) is fired fromthe launcher (11); - the preparation data of the rocket
mssile is updated after firing. 25 27. A method according to any one of
claims 19-26, char actar i sadinthat - the charger operates
according to a spatial coordinate system



- - the launcher, in sighting and firing, operates according to a global 30
coordi nate system
.AH. AL. A. A& A% A. A. A" a_6. A&9. Ar. A. AES5LADGGX! #' | wmhc”Y] ca] ca] ca] ca] ca] ca] ca
-] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c<al] c<a] ca] ca] ca] ca]ca] ca
JcalcTal' (i).*022s3u34n68<<==0C>?DG
GGHHI JJJKKLLLbM xsni d_Z] ] ca] ca] ca] ca] ca] caPca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal bMVKNOO PnPPQRR! SST
UV\W(XYZZ[h[\_)] 11

A } xsni dCIZAIMS8] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca! " al] aabb! ccccddWWKXYZZ[ h[\)],]]

"}xsnid_Z]]ca]ca]ca] ca] ca]ca]cal c%&g]m(éa] ca] ca] ca] ca] cal;ca] ca] ca] ca]

ca] ca] ca] ca] cal ca] caFeskEtlapecdier systea) cajfe nyrisiggr0sseRer §11R! S3&" 109884&

()-& 310%& () 2 104R& (e)rzlso%t&n( )ha{&@‘mﬁqcﬁér(m doffrResta pdAiBINGnd-) - ! p+
"10%b& () - @m‘ 10%bb& gfg(

* 38" 10%JbUb&' (r)latgg 9%?“1\9 %fargznét?n@ £ tf@ hexapahopkAY) YRS 2896 £Deesd@dpn g () -
10b 10b 10b#@wkith &téhes afrodket ﬂ:ﬂ%b@é Yfyom dmag@@ipne LPtadd Charges the launcher

10% & 710% 09 . 10% &
‘s, 10%(0)&. (‘ﬁ)( %v}%ksﬁqjgfs Regz)%]ﬁ{b E }: (3) a? a argét)are %5@@ S (0)-
SY10%& () 510%)&' O)-1"F@s, 10% s, 10%& () -
10 2. A rocket launcher system (1) accordingtoclaiml, c haracter -
i s e d inthat the rocket missile (3) is prepared with data.

3. A rocket launcher system (1) accordingtoclaim2, c haracter -
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, c 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 claims 2-4, ¢ h a r -
acteris e d 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 -
acteris e 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 arranged below deck (100)
on a 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 acteris e d inthatthelauncher (11)is gyrostabilised.
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X} -vUa6 9v3"1 O./e L _§L r(gc](ét launcher system (1) according to any one of claims 1-8, c h a 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 connection (155)
for transferring information, ignition impulse and preparation data, to the rocket

5  missile (3).

10. A rocket 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. A rocket 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

aluminium structure.

12. A rocket launcher system (1) according to any one of claims 1-11,
characteris e d inthatthe launcher (11) can be charged with

20 one or more rocket missiles (3).

13. A rocket launcher system (1) according to any one of claims 1-12,

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

common rocket 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) according toclaim 13, c haracter -

i s 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 a

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 launcher system (1) accordingtoclaim 14, c haracter -
i s e d in that data transfer from magazine (13), charger (12) and/or launcher (11) to

the first adjusting part occurs in a wireless manner, for instance by radio or induction.
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19. A method for controlling a rocket launcher system (1) for ships, ¢ h a r -
15 acterisedinthat
- 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) controlled 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
(3);
- 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 method according toclaim 19, c haracteris e d inthat

- preparation data is transferred to the rocket missile (3) in the magazine

(13).

30 21. A method accordingtoclaim20, c haracteris 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 19-21, c haracterised
in that
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the launcher (11) are occupied.
10 24. A method accordingtoclaim23, characterised inthat
- 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, c haracterised

15  inthat
- the magazined operating signals are listed in order of priority 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.

20

26. A method according to any one of claims 19-25, c haracterised
in that
- the rocket missile (3) is fired from the launcher (11);
- the preparation data of the rocket missile is updated after firing.
25
27. A method according to any one of claims 19-26, c haracterised
in that
- the charger operates according to a spatial coordinate system;
- the launcher, in sighting and firing, operates according to a global
30 coordinate system.



