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PAYLOADLAUNCHI NG SYSTEM DESCRI PTI ON Thi s i nvention
relates to a payl oad | aunching system for accel erating
W@20060k|ks carrying or not carrying a payl oad, PCT/EP2004/012346

particul arly but rder to reduce
| aunch costs. P%todq?(%égﬁt eér[% ‘Tﬂgh escri bed an
DESGSPRIORS ation syst em conprising a flywheel, able to
rotate on an axis, and a cable, an end portion of
This #WMYnfiéh ﬂel%te@ﬁlQ%ﬁgadtlﬁnihﬁig@woyac@ﬁ&mg r¥¥ikttcadtyih@@thot carrying
a pay PR pti@AH et RNGkcRaVY, Bror@t towbiuedlagrR cdg. engaged with
the rotating flywheel. The flywheel is provided with a

In WG 0128t ethérofs deRfiid\ih figeleratimsystedncodfpritiiiea Gyaihkd, aben®tote on an
axis, fnd@rntld) en amlipdrtien df ywiodhtis slaptedid rdldasabluobmigewvithedoml, @d avearbte
end ppitiof ofl véhidhtven bearnlpazkd dithntbevotatmg fwhedli ch | ncr eases
The flywbest Bowivided itli 2 onfcetier recaivie arpréion of therrable temngtedrom the said end
grortweh anféqtlbt: pusfacedfas ¢ zgvggmﬁlefg%@ rsdlalAfmdiefzgrg ﬁréfevlrcgm%eeseenr@gfrfsswge

om (g p3iql B ip fn grpee 1an Pigheey reptole ongl PRHRNE thecpple is
erfr%ﬁg%g Wih egle gggseﬁb the F‘iﬁ‘?‘?tecﬁld qu'?geongggf é';al}l?ﬁgp]ﬁ%tht: %ﬁramed near the centre
O I
The ag | ra?émfi % eqzﬁgr 1B S 3% 05@?5 i % e%VY %%f‘c‘}c‘fvé‘gér"’é‘?ﬂ“ﬂg
accel?:g o) P ASTEY %W‘rg S o¥fes a good
The acceker 1019 £‘ t]cer%rhow%v ?ldQSCQ sl r%c %¥ t(l é%@{l‘erm Hycﬁet h&Qt'nlia%E”
attact f: Hs1 @gﬁr gﬁ % élil kel a)glcal shroud of

5]

i
rathe tg'hpd'o suc Fa ﬁﬁl@)ﬁ: s sfhb zﬁmhtéys
OV\EVGI’ eSCI'I es no pr actr cal way t accel erate a

An orrjsz:%eeaftﬁefbarmm%naﬁngasw@&raedact:aeratb @r&l@é@' e, considering
that the top part of the rocket usually conprises a
AccofiRig€ab pBkbhOiebndn thead B plovidédd YayleaSinehifd dystem adtabrising a cable,
an en8 érRbH TRGicA ifrdyptaaor retsibla®uping @ID4 ©cl®E A 3dtdrg member adapted for
rotatiSidrednlakis @nd diive Mbgne & Hisegageatiihargqping vathadhd rataryairintber so as to rotate
the rosywinember sn the axdccelagerizbdin shat he tosty méuteosgiravgled witlt hwmrface for
receiyimgrsrtionjofithe retbiegemdihone the saighend pipxfie aral tmtf@a Has a curved profile
the radiaLiimtrisiog o yhitheinsreasespragsisyins velrammth eaid aesn; Iipprckrgyeie tirestonodf the
said axlsi Mppnp fpr atgagtl@ére faiskrepetp endlpatsioy ofthe gabls githithe rotery pewRest while
it is refatingy i plso pravigrdr The ﬁgﬂeéswemprﬁs% aa‘%“im@ﬁf o frangFpripgimeans gkfhe remote
end pgitipy of theseaple, thas frangfes ﬁgﬂ qfrc %"flﬁt %tﬁecweﬂlér
appropgifiplopatiops ondhergeke he ypeels e bém §°
examplg él?léi& WiEfrepes to ?°°?’H%a“¥‘8% P‘(} fe é‘P mue
invenfipn 028y f ace for receiving a portion of t he cabl e
Inthecegrv%e fromthe said end portion and the surface has a
ved profile the radial dinmension of which increases

F 1gurQﬁ %glr & Q&i’v& ggw ﬁ@ﬁoqrst%hgsthé eftfteAdnfd@hEnt of a payload

§id
1au110ﬁ’i'11£ E}Q{efn%pthgtlcl BAceeler¥RA or engagi ng t
sald renote end por ion of the cable with the rotary

Figur8® (RefiagraMati€ pdrdpedtiSe Viow aéhdGiratihSthé S bo@iednt of Nfayload
launcBM§ 5ySRinak 5O el HeiasBBraflordunber of transferring means

at the renote end portion of the cable, that transfer
Figurt B & aplidgtamagtit pargectioé view dentoakttating the plafrredabedimait of a payload
launcBing spctenrazhérymenn ofer thabeelboiiat | ons on t he rocket

during the acceleration. Following is a description,
Figurp ¢ isgaljegrinnasia pgspection¥igw denebnsifating metheresyhodimeny of hiayload
launching eyisismry the gerr pesinig of thodccderatioret hod of car rying the

invention into effect. In the draw ngs : gure 1 is a
Figurg 5 isqydiggfrimabic paihepine Yipy denangitptigeihe Fréary eﬁlrﬂ?rg attﬂfrevery beginning of
theaCﬁFlerfl%‘inr ed enbodi ment of a payl oad | aunching system at

Vel be |nn|n . of, the accel erati on.

Figug éggr e Py AN Etn B R BTG oind
accelgpofar red enbodi nent of a payl oad | aunchi ng system at

F1gur§‘l? % ae(pa Qrmaglb ger%%&%!a 1[3\9%% tﬁgroclfelr 4 o?thg trhrﬁfe?rmg nﬁ:ans during the

acoel I've view denonstrating
pre erred enbosumlTUT@sme qRUEERE)i ng system a
short nonent after the accel eratl on. Figure 4 is a
di agrammati c perspective vi éw denonstrating anot her
enbodi ment of a payl oad | aunching systemat the very
begi nni ng of the acceleration. Figure 5is a
d| agr arrrratl C per spect | ve VI ew denonst ratr ng the rot ary

o, " - o " S o o,
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acceleration. Figure 8 is a diagranmmatic perspective
view of the internal structure of the rocket and of

wao b@sos|est erring means during the accel erati oPCT/EP2004/012346
Referring nowto Figure , Figure 2 and Figure 3 of the
drawi ngs, which are diagramatic conceptual

Frgur@ @rrseac‘ B3 peréﬂ%@t’i’v@ view o‘figr)ﬁ‘ﬁ{térpﬁ drur€ gptﬂ%d&?{ﬂan@gf the
trarRfA¥%n ahS&HRY tHethcederh conprising a

r ot at abl y nount ed on an axis (12) and driven, so as to
Refe®h@hw DIFigune1,epiguse £ ) Figlvy 3 BB 8ra@ings, whithaire Siagrarmatic
conceptdal &Ipmaar)taﬁmt,i tmeye Griesdnibedvreahbadinient of Eaylehelelindhihd system
(10 @rrr@rrsm @l whleal( t1h radatshiy heunted(oh3in akie (12) aseiinpen,gotals do rotate on
the @gip(1@). anSrWeﬂ ROWEF gauece (nog phowh aiing pa fedvhgl (A1) Thegyheel
(11 rﬁ@roargedsw urfapg(@f foareeej % e {r18} hen of

S

e 6tﬂer3e'ﬂd af tﬂé‘ 8lifle (14). The

tra l‘errﬁrﬁtrﬁéaﬂs Pl &0 %éé@we theﬁ(réHé fe pRflin foflR 38T thé Edble to
the NRREF 16) 3955pp?6rﬁraférl&‘éh&@@n ae stro@ureloh®e reerét dofing the aéclzbion.
Fig(iré4)showsen éxampiic® theideggmefanmssiériiiy mears asd ottes logatads bt
rockdt eyuctur@awbére thely laee gild tb itragsfdrdhregmillihg toneet df éhecablk éo the racke.
Mearsdhatts jvma)s movu@giﬁorcpprsmm@ angd @attlprmnféhemb!eh(é4)§pwrés e wheel
(11pn antraxiaf djeetian of the whgek (B, sedtbat therdigtal gRd ofthe)catte @4TAHAS
|1@ festrﬂ iﬁé %ﬁc retC’F @ﬁ%@?‘ﬂ hgndibg sad B?{EPrb?f the

n i Ble eH:{ rgm“?h gﬁf urface
2 o die rh%rri LiEFs0 %aamﬁ% ptatic
$tatr ?g uff ro cﬂ&:@se 2te tR&! & szﬂrr rPneans
(15?% tﬁ’@Fo(:ké?m he Sa MSpeFéﬂé’ﬁb st the disBESd of thdkable
(14) Bwafds &‘?élvéﬂeedh | Eb@ttlhe@ he@istdl BRI oMielable 114) rersdle frirathetrbeket
(16§ils%wbrnemﬁbamfhetdeetre:@fbﬂeamr(eém1 raddtiteeenti porivn bighe cablegti4)
locétdHon thes profitet sarface ¢ A dae etfdvboidenprofile offthe sefapdEd) is Gudrttit
thetchl@e Eddidipws thedrangierring meansill ® and ip rocket{f @dn adirectien towards the
oif!h, lindtiplls airlows ereed BRY thep atpragregsively fcrsgsing sRAGJ ag fedstpl
dls Bieraf 8is R59file ?féhec%fﬁee @450“1 e Bt 420§ Pom t he

rofl e ur f 3 wer
Ir?eez% § 90 I—s?é re!910 hg:cli ing vshlc% V\ggg rargr;ﬁ:a rc -Erclgp (P

R%Fr% BGaimént 3P gr
bra&ertt ﬁ’ﬁ/%ﬂbr@ﬂ)@ cc@@%’h ro%ke?t e' s%t@rﬂtco ises a
wh&r ) my\%urrtéa FanelxRr(at) and eﬁ rsa1s krlotatd6h tHE KIS (22), by
a@BWer $08rck @6t ton (HByheet (RBNMTHEheaRR) iSTB@MBed With a surface
(23§)tbefeaérerdg & calpeI@H). The sutfasd @), eheh véwddexiatinbi tiee £4s4(P2), is of a
curveidemmaigion the pwfileadf which exendingdangituinaty efttizd susiack (@8) andén a
radigh@ifestiqnifepm the m9s €2) inoiersen Erogisekikaly fr%)heragls K%’%rr\raﬂ Figugte

d'fﬁ?ég‘r?fﬁﬂ?@xtse@%)r Bheo?tthrﬁ’éd paTiRy °f Cﬂ' (%h&tr"ﬁ rtg )IFPtaW
att ﬁ@ W%i 5tr IOP %%7 lr’oa ?ng r§ gﬁsco ed. on its
oth ) §29 &%ﬁ ovi ﬁ? ¢r Qﬁr %r
h |
rtr it o KSkiok e daBleQZ 'rérﬁ&é A

Gre(b5)(|§-3()nneét&! foltid frahsRErink Measd@edwhirRdhd Histl sxb of the cable
(24};) OGNS %6h Yhd FromMEansfac ( smeﬁﬂhea&rear@mra@ palvekonitca eCthen
operbtetl beagio oftatecheniihdeh@1)s Uihbate rétdidpalfenemy tsheaffiaentsto prbifie
powgrde azsieste tRetransférrng means (28) Bidthe eocket §29)tthen the saifl mgans is
opefpied fo nugh ﬁledirsé@ p@ﬁwrﬂqu eabledsfd amelthw @dhsathatdie end
poqtr% fdh n fotaéy 6(65 I'Sarﬁ e|q t the

ﬁr*‘ %ﬁ%ﬁn Zﬁﬁ %@ %%g S o

SO as to rot te on t e a is (22) by neans of
a power source acting on the wheel (21). The whee
(21) is provided with a surface (23) for receiving a
cable (24). The surface (23), when viewed axially of
the axis (22), is of a curved formation the profile of
whi ch extending longitudinally of the surface (23) and
in aradial direction from2he axis (22) increases
progressively fromthe axis (22) in an arcuate
direction of the axis (22). The other end portion of
cable (24) |s turned on an addrtronal rotary nenber

s o o . a4
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(24) is held away fromthe profiled surface (23) of

the wheel (21). The power source is then operated so
W@s00s04940% at e t he wheel (21). When the rotati OPEI/EP2004/012346

energy is sufficient to provrde power to accelerate

t he transferrl ng rreans nd t he rocket t hen
Refg{ang [é“ Wd° %Pfét!? @ o5 M’htch érezﬂ@r%m g peptual
reprg ﬁgternﬁ%o) nﬁgcqrﬂaﬁce th&? inciple
"iﬁ?i *° 'tfér.r ﬁé %”'}%n"z*“ﬂ‘?éawé’b"a r

JH%LQ @aa@@trr .e haﬁ us Renow
d) P @tmg 'oﬁ'tt@ axi§ He said engaging
méa@téaie&&x&nd tedBorbWArdS B8 whed! t:ﬂo;eo éQtS)ocafEhﬁb butlr(w)getﬁeepace
providesl ircthe ivhad| (31, doattdi ddjacerd b cerateaf the nBli€81)( e)ball $35pk naw
restrajjiet! @sth thensteiingottieen(31)lead ptllsdherablel(34) 21th itand may be
arranged such as to acconodate the |ength of the cable
theryheh ) enRipuay e Faipion Hee FAPlsH(p4)deraios oh igeurved profiid surface
5%2%‘)09'@'%9 e RFkHow t o Figure 5 and Figure 6 of the

[ aw S I.an no avioa
:QEQ#L g rotV\pn wrne%{% ez{agﬁcgrv iR I%F.d b:osﬁrgrq Sﬁﬁég gﬂo the payload

cb ‘F ation and

?)Srs waurra%% ﬁé‘&ﬁvéﬁ"p‘egleh rideb ﬁ?bﬁ’& 6.0 AErARR
comtetfére erence to Figure , Fi gure and Figure 3 of

the draw ngs. The power source, the rocket and the
THerradkef taér conginuee &8 Sajedctery rent! trelvdienl (3 Mventohusd i rotatich with its
retnlanarngatbatenalfcﬁergys provided with a ball (35). The cable

|s hel d u to now away fromthe
F%r agr@rmmﬁ r&ktpectrfszzwo fﬁaf cket iR gea%efdh%{ﬂfﬁ?éﬂng
mg%{]s(ﬂ aifache iodhseabier( 1424 uingt %ﬁ"‘r“é‘&ﬁ% towar ds the

Il?ocgt'll"ér z?:/t%)F rfﬁlﬁl glgf\q&e d Eéﬁ%gé gstpow \£ 3f a't dﬁrgﬁall&fﬁ?two

d ox og‘eﬁ aﬂﬁ?w s[a%é dofphl& afrrst
st&g dhgh8& t'(r&tta'thtkloﬁgta ‘ﬁ uid ogé‘rﬂ Mubl&aﬁk%n@fhmg@iqlﬁr élygen
(OM dnl alsbconAStagb &ompashg Qe'bbn&mgeldnylaé a fue tarktcaitai@ing ligune
hycledabe (H) 3atiuell tardadoetzingng litilieoxygerv@). profil ed surface
THe389ket @lercmimprisesi appytohe such @k eremate Fénging eatglfitetae a conical shroud
oY tep. &NFlpginaaneeroteciing thepaylead and pm\rld@s@o?rbeerrwy@ﬁm@fch@rﬁ@erlstlcs

toé P‘éhe woafaﬂrréb %’a@"tf‘% M§em 3 et rl ng force
Cﬁgtt e :5%&‘9 8 %‘tr@ﬁ'e e Mlooe

34) is wound up on the curved

AWaﬂtfa d &dn s fa6 80 gh?t? nd,the acceleration is
ete. € roc en continues its trajectory,

TR FnEBRInYAREhs 4rd %Ie EORENSBLIRS plkir f6r0é Bith®EabW th e rbéket at
agpRdpeats ldegtiohe ba tHetsrattur@eihg Yockdti Ayrigpeof ratkét may be used with the
payload taanahiryi sgstprarbsiieis ossibley paticuGrly tih ese aicadittonéllyBle@ned rocket.
Thastkdiional ldesign, ahafreon figge fraathe mosEsfitdt fat maglaeplications Hée
tramfgrr@g (TIE‘@HQW%"S% therpg"mm@rca@t:téﬁ ealig li°c§*i‘t9 r Oﬂ@ﬁ after f‘ﬂ‘?@ffoﬁmﬁft of

CF‘?* ur e aw ngs ther hown._a vi ew of

T i retgrna a Cfabegl'f Askgniicn rsg. mfr?rfrrrrr yie

se arryi
lgg?sggi b II 1" Si m@iﬁr £| I%ké ore
rg&gt Qﬁ&alfo% 5“15\9 té% {hgyé IQt‘ﬁé ve the
de Hdr pli¥d EROBBE arém terébeékégﬁpro&@%r‘lc@tﬂeg afe sleH fhla
srﬁéll@ﬂ@aﬁﬂglAHQhrs Radidila h@8 KffiE6 bpdration Gind k6HaiddraBlyobvag edbts.
(H) a fueI t ank conta| ning liquid oxygen (O, and a
gavante aplaurghing swtesecond st age engi ne, a fuel
tank cont a| ning liquid hydrogen (H), a fuel tank
TW@P'#P d pp aRicf thex efrﬁn(itb;estrqrt@erobtbﬁéqcken%aam higher loads

ifi wek denseplgyareofdimalimesphei o|
ngalgf 93 6%;@@ B oot ek Eer e syures

°¥h§r%3 08%8 provrdlng good aer odynami c
characterlstlcs to the rocket. Two of a nunber of
transferring neans are shown transferring the pulling
force fromthe cable to the rocket at points | ocated,
in this particular exanple, after the first stage and
after the second stage of the rocket. Advantage of the
payl oad | aunching system: The transferring neans are
able to transfer the pulling force of the cable to the
rocket at appropriate |ocations on the structure of
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the rocket. The rocket begins its trajectory with a
significant speed. Because a significant energy is
WO ppansmest o the rocket at the begi nning of theCt/aPreeso12346
a smal | er rocket can be used, carrying | ess fuel,
mal | erfél ze first stage engine. This

'”I"%’é‘(’éf% pief?“éd ﬁﬁ’?’%d'@ia’l‘fﬁ © BRPAARUBCIAG SYERBINt  desi gn of

SHEH e S iR R,

erfidRlinfER{ &tr@‘;ﬁ?l’&% béﬁn A{gB{/ se%eﬁﬁ@m I arPéxp Io§'i§
a smaller quantity. eadstoarmre eff|C|ent

A partidus e@bodirieht @O pdﬁb’aﬁh&u)*icﬂIWEtemOﬁdyS‘alsomm\daﬁbta@eﬁeans
fordetdcling thapassagk dfaherotiengt ssiys tiasen pditeand operatalthesteams dor
digrannegiingdhie ediie (16X frorathg tahsfergng meansi(#5,2f). Theee dejedting means
mml@ﬁaiﬁdmngtﬁewﬂemen Hecrisd. of t he signifi cant speed

enser aa/e t at s h I op of {h
Ia d er ér} sta { gg qn legr }sg ﬁg\ﬁigﬂﬁve w ee man;/ct)Je oen
wi”l?; dg a9 El:f I%g‘? r?; d'the é i ; iy ﬁ bOttOT of a

e payl oa aunchl ng system A part| cuI ar
A Etﬂié@ﬂé BFRRY in@fvoluRe dp fyticD aith =8 W R iaR@ poYigihg Bhdtak spacedor the
rotkeClouttee iInsRIB & duig tHe SeeRrtiot rinﬁ;gbd Ied edth e padiéad [Bdnching
sybteonThishgruciusenshebea pasijomeelzah the (oSt &BJopriate focetidneand latitude.
particul ar enbodi ment of the payl oad | aunchi ng system
Inope BRtiGHRA ARbedipeni 9btha RaXoed layerhjrg yaleMcibe transierFing MeAng do not
copfityis iithEetroget tt‘}?émB‘SWOBHH'eF éﬁﬂﬂﬁﬁt"rﬁW%&%‘W@tﬁSﬁE?w%P% pigure 3.
Inloné: !ange dett %h:et tlrann%ferrrrtl?\arr]nseans are etl en%& ch] h gssa rom the
el ha e ST 80 Bpl Py BT 8P
or d| sconnec |ng the cabl e (14 24) fromthe
Intah &R feRibbiMantBa RrandidkngdRdans GREHECHEE WRR tHeHBCKEBARSMEBYints of
th® Brcked Gt @bapIfol Beta@i Bt trDEfeMRg REnJE prolided. A Wel | may
be used with the payl oad | aunchi ng system the wheel
Imgoethet ebrdodimenthibe mggansofor ddtashing tHe tansferrihg mearskfeim tha razket
in@wc@rqnieﬁe}oﬁmewlcen near the bottomof the well. O the
he onthet of astructure and the roc

AP?F'%\”%F Ci‘"ﬁ FPP A?P"?'H%g Yqisofpelyds é’etf’aft'tgtﬁ’ﬁans
iy a;: é%g transf % %f\ ans@%)f Sro%k %@gpgetecggéfpn%ergﬁa%% r oca?tcred on
0 !

prOV|d|ng en ug "space for the rocket to nove inside
A Aer6tyharhig stritfurd fa§ be bRt o BiarBRrritg Afbakd hlbrdei® pull a
trad@igiring chebiBd dvEdyifideh tAy RIckEN ThE Mb ofsdil da0éddr theyiolenent of the
ropi@s diring neafteathetaheslarativh cespfes ap aeratypamedate omthadrodynamic
stiugtufettoad eullsrihoinansfeannginmazhaawayrfisodherecketof t he payl oad

| aunchi ng system the transferring neans do not
'”@dﬁaft'P‘r‘i%fee"?/QOF'ﬁ‘ePhé ”F‘E%“r‘(é’i!g me aI*i‘é MY ER ?S‘%HFP A% ©copigly the

@tEL hthes fth rogiet at this point
G STt ot B 9%‘“7@@??{&35& st g ierain

f’l{% id I:I&%%o mevg‘?oﬁ%}’a £r9£ﬂgller enga(ﬁg@ rlng ﬂu‘é‘én#&%&&aﬁ to recover

fefHng PleBhabrte? BecefbratBRL
transferrl ng nmeans are attached wth the rocket at

Ars@ity Hezica trizly 66 pidlided Bidiethe ratRet inBraso b tle barbitygsdshe
adcurauiste ér this Ispadesdes filirg the freti stkgd enginawidichie roeldb sdit the nery
begheingretthe adaglerafier.achi ng t he transferring nmeans from
the rocketgtlbthqlcgge anee@;(l Lle%:w\égmdew%}e@tagﬁgsfra{; cu”@ag[h et
ning ngyheg the firs
St?%ﬁ"ﬁ'ﬂ%'s E?%?VW%S for detecting the passage of
f h
Iaﬁtgﬁal B(f tfue‘?‘{a @%&eggg\?&d%gé& pr?gtaﬁlapgﬁ%o%f nlt;) fﬁ%c&ag oad
ese et ectl ng neans nay be | ocated on the system or
on the ground. An aerodynam c structure may be
provi ded on a transferring neans in order to pull a
transferring neans away fromthe rocket. The fl ow of
air caused by the novenent &f the rocket during or
after the acceleration creates an aerodynanm c force on
the aerodynami c structure that pulls the transferring
nmeans away fromthe rocket n a partl cul ar enbodi nent,

o Y o s o o a e
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does not substantially increase because of the | ateral
pressure induced by the acceleration. A net laid close
W@ 2006k0€94g% ound or a parachute on a transferri NRCTEP2U84/012346
may be used to recover a transferring nmeans after
accel eration. An enpty space may be ?row ded bel ow t he
A pRstiguisr SXamRl ‘a’éfteat‘%f%?'l‘wnﬂ AR erddaestioa ?s{g the rotating
wheekis A HERORSRIPTHY RO RUBRGSAN)ARHPI YO NP ¢, et"’f‘? t stage
A?Int%ft %K\?E th?et\’tl%ghﬁe drvg n%&nstg}t% e \§/I¥eepeg' nni ng of

e ac he rocket in

It Rn8Gfec&sarly r}?prtﬁ%fphé 16 Rk Ré FASt é?égeteh@’ né‘QtOtﬁe BEFAnirQIbf tMaen
adcBErafidrt Bk fifst AEGe SiYHeMayib ignitéeat 2ARYME Bur @ dtedleration or after
thExEcRleribn. St OF age fuel tanks may be provided near a

particul ar enbodi nent of the payl oad | aunchin system
Infagpartieidlgreemiodi t@ttthecmmaqnlaultoh@alsmtereﬁa vewjf gtﬁeﬁsnd
Figuse 6@1%%@!% eaﬁoféhﬁcwrﬁtt@m&eqa ls thﬁ whggl: in another
erpadinankef anapiend lpunching g ﬁ § LRAL
feﬁ‘&ﬁ”t%dQM PRl S'ﬁ‘r‘&"ﬁt‘? ‘éﬁ'°”s CE‘F ?‘i’!ﬂc 3 SBLeF &

g}zoaw%ﬁgr etnna%d‘r'jrre'nt/ & tﬁ%ﬁagt% @I‘Q%cﬁwlﬂ W?gﬁ eahs to? eﬂ%tctmg the cable
gﬁﬂe\él W lleotbeﬂ fo%tl révid eTrReré & 98, partlcularly

blﬁﬂ&'eQ eyt fdha @gt'eQBbIQGnd)tfte VhehedlG y%r%‘hbtﬁ@r optai‘éﬁorf Guickly.
stage engine may be ignited at any tinme during the

D&mRIOhLt Tid tormn cdbletifidl@ies bltkaindoshkiamadyibeusedinplaoanpt a cablear
enbodi ment of the payl oad | aunching system as shown

Therteri ;gdre@nnslumnms@muée Bowesedya 4 reggtion ﬁ@"@w dhesaig ﬁ@cture may

inglads % iy é@'tflga? ﬁ@d?'hé "@aﬂﬁdé’r 5'@”‘%"”8% ﬁ‘t"lk%'t Sf""r‘@ﬁ'é’r ‘Pr 'a'tdt'i‘g or

%ﬁﬁigg mil e R

cledi a partl cul ar enbodi nent of the payl oad

Tﬂt@t\ém%‘dyl&d ﬁM@E@J‘&ny"Qﬁ@Eﬁcef terf? ¥dr haighy 1 rédket shakltejettonimany
elbi@nitlsysndie ®r sensthigloe carfveuriidasing @ ghotograptoigabi ary system to be
refieasad ifl eghce Shhs amesgtifisiabdatetite, particul arly but not

exclusively, to have the cable and the flywheel read
Thepgxpegagiedre fopepait of@rioekat’ mela'}s th@@ﬁﬂ ﬁf Et ‘ioé'fﬁé that wﬁé’fhﬁ &phof a

r%%ﬁsreéptq%t fodssdicecighgf moven fs { ace
nt%rf’f Aiighene
o égt & St tf

T ?’ﬁ%ﬁi@%‘%ﬁ%‘% i §r A

7 thidn 3 DA Ot
Tﬁ@ FHS lon%l g6 affé'i’tt@f sta e@rm ﬁJ‘tﬂht%rt opfheﬁfél/stage that is the
oSt ERkNBS drd thelifdgt @@t of tehiéekbter m reaction engi ne incl udes
TR pRIBGoME IbtSkitrYafth ewiseadnd Blage", meihs taepariod khefseedndwstdgh that is
theimiost disteht éxipehd feonit parboidhe rbekein t he engine in order to
provide thrust. The termreaction engi ne al so incl udes
Ratﬂ?rkengl ne expel ling any materl aI avvay fromit by use

electricjt or nuc ea eterm
nipre o 3[] R Lt g S o
'Llﬁn%ﬁ"t%ﬁr f cf %L F ts%tf?m ‘8ﬂﬁ gy

ar@ r% i tﬁ’é) Ill?tg *for&r frcﬁ‘r%ﬁe at pomts
oh ﬁtleé&ﬁt odafed 8CtRe HbHEBaRSr tAdroske ! T 1 Ci al Sat e lTte.
I e S Bit@8 enidoinfen@Nthe Rrarster@y reain® Gealgld nmartSsttubtates
efaaidingGiomathé endkerithd duble to the dbck diehefrocxat Thdy ade s@sHepéd that they do
notérgeréard wittethe Gontipart df the cickedrasshowmerelfigure 7@hd Bignedk At the points

wiiere they reesigitompuling faree tolfee rogkeh thepametallie stauctuse Rietse shaped that
ﬂt% amprﬁﬁ an e’ﬁ@"%‘ﬁ“ rthelr stryetiierthat fegtimmediptsly Delow thatpait otthe

r a(msd ST?\uIP g{@tg Irp %Eﬁgﬁzgwgse[{t sf ;rtln Qﬁ]ar?{'l%g o
tf? ¥ E @L F .Etté}ie ;?e ”E A a.' 2nts, shown
E %he r fk%t: £ anld rm ﬁtre‘éns N&lky from

tfeogck @és 5§ the orfﬂ’tg Bling f rlagfrgrﬁm{e%% e @ the‘?ocket et ceases.

catlon ter the tfirst stage” neans that part
first stage that is the nost distant fromthe front
part of the rocket. The expfession "a |location after
the second stage" nmeans that part of the second stage
that is the nost distant fromthe front part of the
rocket. Remark : n t he partlcular enbodlnents of the
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the drawi ngs, the structurally appropriate points
where the transferring neans transfer the pulling

wo e0ose4dseom t he cable to the rocket are | ocat ePCHEPZON4/012346

the front part of the rocket. That is, the
transferring neans transfer the pulling force fromthe
Pe to the rocket at points on the rocket |ocat ed

ALl R kg Etm ind D& Ly el JNER & RALA %df
:efe ac\l/U e ﬁ wrtﬂgS e%L;S olat 3%2% : end pot Igf ta >
(18} drid hw rﬁéarf‘s)fo tfl)peﬂg ﬁgﬁﬁ}{jthé’ otar ﬁteﬁf%@ rotate
th@&ﬁ&y RlembBE1 1) RHRE axishgYaritRe RRarphanest prb

suifate (1B for reeding pditidnoe the rcatsié (1|Zl§ifetnote‘frdnh€ rdck)élkf&) ana$he
susfacant 3)dras i cgvee profientte FdpudimeBionAf whihieinpreastsprognessigely from
the &g axis Hasihen arduetepiiredtiomgf thesaiceaxisy12)hand roednetior engrging a

pqmwf the@alétcmde(w enmteefr%a KRkRY E1P) wrﬁtathercrtey menThet {14k whike the
rp AT %mb%rﬁr mrtéontqt srad frgm a rocket
L urf remote from
ed t ry tre of the
row ﬁée ar A ?I%;‘Tj T%p é)%gn hﬂﬁ%rﬁ é’ ? between
a{t: gtr @{ﬁ)a &M sfer tr}e pulling
foﬁ?é fr%ﬁ‘r hé’&%leﬂﬁ%@ a|§ RRRE ve or mo
and they ‘are restrai ned to the rocket for as | ong
z.ASpayrtsw lgwHching gystemt €@ngrisiogra téite @A) be endspdriichres ivaich Bcdasied for
reldasablyoolsling clith atracket(29)r a péary inembeaxr(28 lhdapded for rotaéigreon an axis
(2ppardidoive mearsforatiiengageshly etvaging with the Fotaly awimigs(21) deeas to rotate
the etk member@tleindha@isi20leand anaddiiongheptary@emper{2§) edant for
(2P}, 'h‘e‘drPSE‘R@P the sai Eg‘?‘ &E&7x rﬁ'@"te ffom
oek fi |tf0ﬁ§1tr t v t % Lg%%‘e ban (e2n1o;
0 I memaoer
i pr o gne"f’né frélé;beft aﬁ §%§ﬁdfmm the
a tr b p flle idl Simension
oﬁaﬂﬂtﬂ%ﬁei@i rB@rE tﬁ@bﬁﬁlj S0 2 |ﬁ%n 8rcl 6 Kﬁ!‘éctr &the shid
atidbay Mndme@erfor(en a‘iﬂ)rtfoﬂ lof the il t4le @8) @MotXiom tﬁé&)
aduitidngl rotae niseaRs (2B pwithdhs enp@aeahénbe rRiagyHig thaisaid réthg member
(211 pik eatatingesotikat tHe portdo ofitbe bad caiiea®4) remeterfiotahes saiaduidional rotary
methbgr (25) lachtes arithe spitiZ)rfacerizB) white the eed gortmardh the s@it Tpble £4)
reprota/frageitie aiditional retarf ragreber §I.2§ Ismﬁtrame%etre\ﬁp jor0 ’@tht@'
mgmberf{%ﬂ@g@p@t ola4 entr@ﬁ{)ttt%r r 5|sed a tthere is
Proyifie gﬁ" L? f@ %é% , said transferrmg
marrré e U o '@géé%e BPogPeRss (7 Hisreteo
gjfd(l chihg kydidin 88 El‘?dé@'inecléjﬁqﬁeo‘rklbﬁ)db Q:Ear%&@rgs%@'rrﬁhat there is
% et(1% H@a%tb%rt ac%@l%&édrw e Y9l ON O
sard cabl e renote froma rocket (16) with the
4 AQagibat lamsbeg sﬁs’l’én) as Wdsclited irhahy Daihd prepéding/clameiabaracierised in
thatthatransfgrrirgondanai 15,28 ap@dapternio dbngférehesmillidg éats feonf thé cable
(Wbt dhef rockret & 6128 /et legst QPOInUem@seﬁehthe fiest sfagedf herrpeket
(1@;23)- vvhi le an end portr on of the said cable (14)
rrote romar sre ane at a %ca d
t’ 05\“ pfe8e ”9:% P C‘FH n
fer th rce fro the ca
(1 f gae?é rtlang me &1 ft'e Ween {11 %ﬁtIZe rocket
(1 14 and a rocket (16), sar d transferrr ng neans (15)
6 AdRPb&AIatinehing 3aée bs tdreritdlin any®f fhe heRedinPemimd echarblefised in
thafltfe trimsfearigtname K, 28] Ai)adaRedtoraydferalk puaing ddréanigons ihe toatsie
(‘e@Tploitis nagked(16229) & af B3t a paint lecrdeqiiet & paylaedl calnied hy he rocket
(@kqpt ed for reI easably coupling with a rocket (29), a
rotary menber adapt ed for rotat|on on an axi s
#hia “WI”G@ﬁt%’%ﬁ%d?SePb g}ggég f Wgag (ffarﬁrv*@ﬂsed in
geﬁ‘g“ 7<) ?°”§8 i 63°
P"g('§3 e axis (22), and an addrtr onal rotary

menber (25) adapted for rotation on a second axis
(26), and an end portion of the said cable (27) renote
fromthe rocket (29) is attached to the additiona
rotary nenber (25), and a second cable (24), an end
portion of which is attacheél to the additional rotary
menber (25), and the rotary nmenber (21) is provided
with a surface (23) for receiving a portion of the
sard cable (24) renDte fronrthe addrtronal rotary
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menber (21) adjacent to a centre of the rotary nenber
(21), characterised in that there is provided

WO e@ssi®Ees i ng neans (28) between the cabl e (270CEHRP2084/012346
rocket (29) said transferring neans (28) adapted to

t ranst e sé{ force fr ? %@ to s
th% %E ean tsgco% Ctlﬁ%}?% §§Dt2f r;i‘ Cfrom ? %?"ﬁ‘ Tri ean£ F‘\eé@
mcmgerl ,S e rac erlse In Her e
oc et (16, 29) adapted to be accel erated by

oA Mlo&’ ﬁh@dﬁing%yﬁerﬁ Ay e Abddan aeYr BinfsYsSth 8N rAfactAssH ih atkhe
rockét (98)30) @bmpives ariesed poigt oblitekifdkiure Whsra et 1esdt a@endfarriigaeans
(1548 istablerts fransfar g puitiagforde Fom2aBy cabteq( 14070 the roaket (M&2Hf er

the pulling force fromthe cable (14,27) to the rocket
10, (\Peylg lagiiching sysde gs despiified in Iy ehthe glaims o 9 phargcterised in that
theq ?9XW€‘PF'%§@WS(°P@§ sigycturgwierp gt e g teaRIPIERY Regns is
att%%'? E’ﬁt‘%@oc'&’éé@r% ed in any of the preceding clains,

BRd shdlerh B es'Jb 'ir{ ST i (charatBised in
’:tja%\%%hgg g A§d7 &a frJi r&%a@l{mg{( %lr nﬁa'F@P gd1 éffm @gé%et !
(

he roc east

p0|nt Iocated after t he second stage of the rocket
12 A1gay138) laurhifg BRstérn aslddsatibed i ang of the bestedisg claime rdhbadtetised in
thatitig nafans foe dgtachirgdi tragsfeiriag mMeansq @ 2&) dioer the exdkat (16{ 29aincltidesan
®@WSMQ§bép¢ing means (15,28) are adapted to transfer the
force fromthe cabl e 14 27) to the rocket

ylg la c sy% gs ges 'i‘)qgﬁtm qlruboé h@@r Zg Clamﬁﬁ%ﬁl tarlsledtm
ra rrmg7m e facke
g %?’Sf%ﬁa o RN e

14?«%&%&%& t%l]r'\c%ﬁ\g gﬁ r%g sth&a%q é?r% otgh%ﬁt@&\niasm Srfacterised in
that IHe HRIARS fok d jn 8 f5tket16,29) include
an e\ aﬁfdétﬂﬂl@tu@&d&&d(oﬂt%t%ﬂéfer&ng“m@éﬁé (9:gk)l aunchi ng
system as described in any of the preceding clains,
characterised in that the means for di sconnecting the
cable (14,27) fromat |east a transferring neans
(15, 28) include an expl osive device. 9. A payl oad
| aunchi ng system as described in any of clains 3 to 8,
characterised in that the rocket (16,29) conprises at
| east a point on its structure where at |east a
transferring nmeans (15.28) is able to transfer the
pulling force fromthe cable (14,27) to the rocket
(16,29). 10. A payl oad | aunchi ng system as described in
any of the clainms 3 to 9, characterised in that the
rocket (16,29) conprises points on its structure where
at least a transferring neans is attached to the
rocket (16,29). A payload | aunching system as
descri bed in any of the preceding clains,
characterised in that there is provided neans for
detaching a transferring neans (15,28) fromthe rocket
(16,29). 12. A payl oad | aunchi ng system as described in
any of the preceding clains, characterised in that the
means for detaching a transferring neans (15,28) from
the rocket (16,29) include an explosive device. 13. A
payl oad | aunchi ng system as described in any of the
preceding clains, characterised in that there is
provi ded neans for noving a transferring neans (15, 28)
away fromthe rocket (16.29) so that the rocket
(16,29) is able to continue its trajectory
unobstructed by it. 14. A payl oad | aunchi ng system as
described in any of the preceding clains,
characterised in that the neans for noving a
transferring neans (15,28) away fromthe rocket
(16, 29) include an aerodynam c structure |ocated on a
transferring neans (15, 28).



