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WD 2004/ 024562 PCT/ F12003/ 000668 1 ARRANGEMENT I N
CATAPULT FI ELD OF THE | NVENTI ON [ 0001] The invention

woeb@tesséto a catapult for |aunching an un- MaRAEMT2003/000668

aircraft, which catapult conprises at |east an
el ongated frane; a first 5 carriage that is novable
in the longitudinal direction4of the frane froma
| aunch position to a rel ease position and back, and
mmNdEMENanrcAﬁqmlgonpri ses se- curing neans for
supporting the aircraft; a second carriage that is

| tudinal direction of the franeg;
Eﬁﬁg@ﬁ@%é“%ﬁ@mg cylinder that is
pressur 6[000111 heo prevehition @iates Mot ai satapulinipedatinciingean un-

b SR LA SRR A HOnGE e ATl o
cardage! Itthaiys amavabieain the langitudjeal directionof the Frame fram adaunch
3@&?&9’@03 Hga%gﬁ epo%ﬂtldneéﬁﬂ bafk eaﬁ%ijlnrhid?ﬁflr‘ét Eé'ﬁfébetélﬁ‘ﬁph&s se-

enga rst carrla rame and

wrirtgwrrpansﬁﬁg supReRing the a‘"GFQ 16 Saeenthgadiags thahis,mevable in

fhe Ibﬁ@ﬁ&dlﬁﬁﬁdiré&mhoﬁth@fraﬁié |2 Ve & ChR [RiMcAMg bﬂlnder that is

{ t { d
bieasuy et PR R g 1 R 0ADRSA 84707 e Sy, camiage
atelebst inrand diesction; tihegstibhe pulley areuhianisn dhatronmpriseshat least

o PhIGRERY B9 5 a3 at i Butieb il Bk & é’?éﬂoé‘icéf%éé‘sﬁ least
om¢ pakingeelement rtm@tlscmlgelgagemgh the fiest|cauiirge pag.t edrame and
Hclheﬁtﬁﬁngﬁ%??rﬂéﬁpﬁr fLH?I%?‘ driargetaRoRmh via ﬁaiéﬁsf Bﬁeflla[lﬁéh side

carria rel ease pOSItIOﬂ

@ulteyrraeglaamﬁg\ ard ta-bapsmit the majion;ofdhy @@cp;ﬂ Péfrlﬁﬂ‘? forfe first
Earriabe Casihl ag eplddereriifed etP@r@ﬁis@i@ﬁ' tat ovitlée byauhehpulley

Ricegobh s TN s YRS 958k o rlnse
pesitientt atileastadrie losking deviee fordoeking andaoocking thecirst carriage
F‘y@{éelgﬁf]cﬁ ygsﬁﬁ)nl &t 144 'Bnezéalglbgt‘ %ttlg cﬁHng Fn%RE'the first

§6es a carr
carrlaua rhadtt Hé‘dthmfﬁlmaz position;| @mé; aﬁﬂe@tmr@hrqmrmg flevigg that is

F\ﬁge@ b fet gh'?tl*@ firsf BhfriageTrin tﬁé @élbﬁge _P@gtti'oﬁho the launch po-

Ity and direction for a take-of carriage
§ iANbe noved by means of a pneumati c cylinder or a
hydraulic cylinder, which is connected with a cable

BSAOKGR@'IUNDEOIE&DHE mENtrronrder to provide as |ong an
accel eration path 30 as possible for the aircraft wt

a rel at i [0902] s|hé$th§“’§lh|$1d@rU$ﬁ PoRatapsgion lapnghing kﬂdmt un-

hfér@nbﬂaé]ﬂﬁaﬂ BUdH ay affﬁﬁcfr@ﬂleﬁféddﬁnéisﬁaﬁéé Ipﬁdhe/\/bt b iniesile, from
cabl e. he current c?

[ 000
G oL gl e A BBy e R o oe i R &n'dirrat i

connected and which is slung at a high velocity so as to give the aircraft a con-
trolled initial velocity and direction for a take-off. The carriage can be moved by
means of a pneumatic cylinder or a hydraulic cylinder, which is connected with
a cable to act on the carriage. In order to provide as long an acceleration path
as possible for the aircraft with a relatively short cylinder stroke length it is
known to arrange a pulley mechanism in connection with the cable.

[0003] A problem with the current catapults is slow return of the car-
riage for a new launch. '
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WD 2004/ 024562 PCT/ F12003/ 000668 2 BRI EF DESCRI PTI ON
OF THE I NVENTION [0004] It is an object of the present

wOonvankien to provi de anovel and inproved cat 2oUiFI2003000668

| aunchi ng an unmanned aircraft. [0005] The catapult
according to the invention is characterized in 5 that
the pulling el ement conprises 4 | aunch-side portion
acting fromthe first <carriage in the |aunch
BRIEEDESCRIRTION &FTHEINAENGIAN on acting in the

carri agdltPRAF ' &hablee.artng pisseat iignfiobita TaREE novel and
impttrbaed sa@aphatfon?mpchmgsarmnﬂnanaed aimeraftul | ey, St hat the

urn
gsr angeo[% Iogglr t#ﬁé%ag[% %‘%@@Hé tjr.’ ’}Hgﬁh\%@gﬁb[ﬁ Fhgracterized in
W@éﬁbﬁ.pymrlgoelgmem oavises a launsheside poniien acting from the first
&éﬁiﬁ?@lﬁ%h@ﬂauﬁéH ?II’GE anb® réﬁ?#éﬂb%rﬁﬁﬁ'&ﬁm‘gsm the return

arra trans e second carriage In

gqrevé[p.n 1*|%dntqs)@nep’@,owﬂ%ktheesqwnﬂrf@mmmﬁr@. 'ﬁ@it'?@ﬁ one re-
ﬁmﬂ-didbﬁpuﬂdyﬁnb@ti@mbrrﬁtm chHIprie¥s atebherpuiies, tHe the return-

bst a

t h h
R Bion 08 158 B R o R A hEGUaN 1ie Fepur-side
pelyntechanismg® as teptdwide dipredetédnined rrasfsnissionnmatis, that the

feﬁﬁa' { ge\'}lge @é‘ﬁaﬁ&g gﬁsﬁﬁﬁ%%’foﬁdﬁ%@z Hgétlﬁl%é At direc-
lier dhat isnoppesitrato thee! ndireclion agd thet the daurkhdside pulley

?"Hetchaﬁlsfr?éhﬂ ﬂTé féi@rr%i'dle%’ul Qﬁé’éHa%iErh ﬂa@g Subsehtiafly Hesame
| aunch-si d 59 nﬁ_@ g}h returning
’E!I@W"é‘@sl%'\/'@é'ot W e&%ﬁ’o ’Eﬁ'ﬁ? ?%\@ hierﬁef@”ﬂrfé"ﬂ@%r'% either direc-

o & iction i§ Rerangledrio mMbué e fisst CaARRR for stbbiantiaiyshe same
@f the return- side pulley mechanismand the pulling

portion running therethrough to the first
carri agef00POPDAE bEsic |deaemftthem\rm1$ioans tithtdhe mpeond aarriage is
t i i .
@%ﬁlﬁl‘ezj gﬂgaé“?%{ﬁh ‘é‘icﬂa I;fa Agg rHé’ér#a‘?&S( i o eﬁ?ﬁattgemé'lééﬁch side
pultat rrmha@lﬁrra Wbﬁmtaarf@wrn[r@o@%\pcqmm@&sﬂ@ peeeNchFagiage in

fiebpdieatedifont fie irBiRAth6ton & frARdmitlRe by MweEAd B8 the return-

Sl B o BN B 2 e Retresl BodRRTRhPerkgrhrough to
theuivehcargagg.l i nder communi cates with at | east one

pressur a t e )
Cormr os080%h THrPEnidY 18,7 BRaftelE RF HRHR & HE retum
pidequiliey mashanisna ke flts§ carriaggetnf b refuimed vary dasttodbe taunch
égﬁfloﬁfcfreé h@\mé\g},cgl\ew ce pushes a piston rod of the'

aunchi n Cﬁei@ y nmeans of the carriage, an
arise i grka %foen ﬁ”kbﬁémﬁﬂtlafﬂge iRyeniion; is hat the
RRaeRingf cylinaef ayrmmumat&y lantidpat iitSist censattbtied tostibsantially

LeSs WSS

ose compressed air circuit. The launching cylinder communicates with at
least one pressure accumulator, which is able to accumulate the compressed
air required for one launch. The pressure accumulator is charged for a new
launch such that a returning device pushes a piston rod of the launching cylin-
der in by means of the carriage, and a rise in pressure produced in the working
pressure space of the launching cylinder is transmitted to the pressure accu-
mulator so as to charge it.

[0009] The basic idea of an embodlment of the invention is that the

pulling element is arranged to form a loop, whereby the second ends thereof
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mul ator so as to charge it. 35 [0009] The basic idea

of an enbodi nent of the invention is that the pulling
wehemnisees arranged to forma | oop, whereby tReTSFE0031@0668

ends thereof WD 2004/ 024562 PCT/ F12003/ 000668 3 are

connected to the frane. The pulling elenent further

conprises two sepa- rate portigons, nanely a

| aunch-si de portion and a return-side portion, the

drer adinneetets toothebframeb dihegp ulbing etereentt forthee cbmpsises two sepa-

A5, LM S 00 OIS o, e s
gndg ofrpth beingeonmegiachter thetfitet eaydage.i ¢ wei ght of the

rope 10 [g8161PhetRfic ided of B nbddim@ht BRE%e iifyeiibh js that a

T S R I
l’ﬁbégtolbé ééﬂpﬁl?j/éd,?i_ae.Tfh@Altﬁb of nfaski 1t@h¢|nit QpRines\ais| I@ﬁts &han 4.0
| speed o i,0n, SO en the r i i o
iR 5 88e Brailse BmnerRens, 18 Shddits LRy, & thefive is less
thanabp lkg/litre0 ThesE] ofTadigbbroipe endddesd high spéed io_frmutiomrt Also,
Whén 'tlﬂé’fdbté ig rﬁphﬁ' ittiQ%Bsgi?fe td 18BAcH H?Q\ﬁﬁﬁgﬁ’é@ﬁ%tﬂ fhe@4d8pult.
at least_maln of plastic material. For instance, .

the ropdOBAH] e basts i8ea siafcembadimens|oj e iwention is that the
RPIBIRP KBRS edIS!Mag0 o | st rhtihly20f oSy MafalbRer instance,
thBqips. GarLRs nate Hoethehe, RSN GoMBToRfleNLepgester or
dutedleoicombirationdi thentofo fTHeh eopenvietis oft ril&tichmatér’(ijm_ its strong,
rQpe, t e .has a conposite structure and i
I@%ﬁ‘pﬂ?’@%? agggﬁé)&e?%b\%po- nen{mof plastic material and

a second0042}pbhe basisf ideaiaf sl @ﬂbedmejﬂﬁrﬂm@ﬂnvenﬂne is that the
fopEb Y eyl Hasite cOBESiS SRlcure A LAHic<4 first,compo-
mseetveiNeigstio mategah and 1 secand momrengnt |of sriilgble: reipiqicement.

The esiRRIr€8mest Gl bé QlaReTes  dzbon Yibid ot Mrandit fided &er instance.
drawi ngs, wherein Figure 1 is a schematic side view of

(o) t LR~yention set in a
@Bﬁ:%@%ﬁ@&ﬁ@%ﬂ”gégﬁw@gs a schematic top
vi ew of [0bg3FREERVhtiOh wWill BEdRsbiibdPinFhi@atst detaiSonnection
\ﬁgl@ﬁ%ﬁatgcw therag(;‘{)eratlng principle of a | aunch
AtAchad drRWIRGR YWA™INof t he i nvention: and Figure
4 is a dkiperal i asschenvationsidé view afiractatapol accerdindg & the in-
. ly.d t pult of the invention.

\f%glfﬁjbsee&%?gt%@%&%ghgﬁ%ﬁgor rty, the figures show the
i nvent i driguie 2is agckemptic foreviewsofitbe cafanud ofdtiawrente
nuner al sFipRfeB $Kbws kehBaftisally thd @pbtaingeprinciple of a launch
mechanism of the catapult of the invention; and

Figure 4 is a schematic side view of a launch mechanism that can
be applied to the catapult of the invention.

[0014] For the sake of clarity, the figures show the invention in a
simplified manner. Like reference numerals refer to like parts in the figures.

DETAILED DESCRIPTION OF THE DRAWINGS

[0015] Figure 1 shows a catapult according to the invention set in a
launch-ready position. The catapult comprises an elongated frame 1, which
may consist of a plurality of frame parts 1a to 1d that are movable with respect
to one another. The frame parts 1a to 1d can be of rectangular tube, for in-
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DETAI LED DESCRI PTI ON OF THE DRAW NGS [ 0015] Figure 1
shows a catapult according to the invention set in a

woOamagh4eady position. The catapult conpri sesPamwFI2003/000668

el ongated frame 1, which may consist of a plurality

of frame parts 1 ato |l d that are novable with

respect 35 to one another. Theg frame parts la to 1d

can be of rectangular tube, for in WO 2004/ 024562
stan¢d- 1Pios JrabtD 6 68an ke diftedand Itiveered sauehithebha desinedflagdching

|
SHiile MO HEAteaE. THe o § IR HEU"F itandl P midan of hy-
dradlic cindeys 2arand 2. lpadditian, dhe drame 1N be]saaaortteq)ﬁy a re-

th%dc hamBet of 8lip sSBIé’ItkS’BHe‘Ifhé}baQamﬂt fuiithier e8mpyisBsra st car-

rfq &gtga ; d’@o‘@‘{ﬁhg @1 rtéﬂ;arcﬂcg@ the fsrame 1. The

framgl 1 wsbmprisedi gwdh'igo?u:tﬁécdsher fooarespbndifgemetingrby Imeans of
R34 1408 44 BE B0 8015 MPRERILE TRER cBoce 4
camplises secwing. meass fmrrs;acwagramgmcmft Zohe se@mng means are
ﬁ%QWe'anJéfPﬂ{é? tﬁé\f sapooHt 'tﬁ‘& g‘?r%ré\‘ﬁ%caﬁér‘tof’and-rﬁﬁnng the launch,

securin S I‘OVI at th ey.su

hutcalion e pircmfiop fobet 9laasedd higelensel RN e S gecuring
rﬁbbﬁ&vcbh%e%ﬁaﬂyﬂﬁlpe knb@nrrisel eased in the rel ease

Known 0361 BEGRS&1S Bbhe.RaPOf. TR AR BVSHE high it

wlocityadn aTelativgly\shorteaduetgration pati. in pehcipiet thepaireraft 5 can be
h
%'%}r %I%ﬁl’\fél% I|§H{)'hbn% ﬁghea{rug{dg?@v@ﬁé Q,rcﬂ#& &4 Bﬁg%\ﬂgea With own
piioptilsioredevine, siahcasa mr@mileb,ea ﬂﬁtcﬁnmowmckamngme and the
ar&aﬂ'c%h%rﬁﬁﬂgecaleréh%r 6ﬁ1e§‘ cBhﬁBPHe%hs WheRWwi @R be con-
rocket ‘engine, alrcraft can co

tgplest by EeTppte, EHHFO! 06 ﬁvmatﬂ%&w la;ﬁsrtawcpﬂtmm@gﬁawém in the
élitﬁt_!”riaftt T_I'ﬁé'?ﬁ:réfv 5rctﬁmtseqnmgan ble vsedfoomtanca| fcM’taenal photog-
u i Zi e .contr ni sm_i c .

phy A TegoFaE R or RAAR Yk e’y VBt iid. Fuligmore,
iheandbe pisetlcap ardiphg fanweapoorardd sadarcmetanising IQrathe other
l"i‘éﬁjd ”fhla él&fréfft @uéﬁ)ﬁé% ﬁhééﬁl% Ilk'é“éﬁ'#&hr Eothﬁwszﬁ'o‘vfde‘aa\ﬂltﬁ%xplo-

ani s
srwes et ﬁmer aﬁfgﬁtﬂve awtaulmt@naw oy rpliANY&ISE- ni ssil e-1i ke

2; ][ f L?Irf\;nghﬂe Thg: clafapggm yéb fd@e@ly ﬁa;?uéu mgﬁe%umtm S|te or it

<2 b A Mobi opTs cafanuTimay Faheist PBU{%%JQ wiich can
isé ttr@neported todime era:hmgpsntea add\afoehici the lcatapultatapbetassem-
024 BRI, 52,00 o e FeP 05 2l on o
movablebplatforrsl sttly eisya qulawiny of g tiuek, at eressieguatrytvghicle, a
ﬁé‘ﬂé}ﬁﬁ'é w%?é“rcn*é?t Fhé %%ﬁmnoe“arabe mﬁgba ol a@h'fd%ﬁle SlBEBrm in a

Biest MGG o5 LA e AECCosREy iRt (RAGIY AetRaLIE HRgeine plat
forma novabl e platformin a

[0018] It appears from Figure 2 how the catapult can be converted
from the launch position to the transport position. The catapult comprises a
container 8, within which frame parts 1a to 1d can be disposed. The frame 1
and the container 8 can be integrated. The container 8 may also be part of the
frame 1. Between the frame parts 1a to 1d there can be arranged hinges 9a to
9c, which enable the frame parts to be folded up in juxtaposition. The folding
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fixed manner or it can be an accessory that is readily
detachable fromthe plat- 30 form [0018] It appears
wobnrawBsgare 2 how the catapult can be convert edT/Fi20031000668
the |l aunch position to the transport position. The
catapult conprises a container 8 wthin which frane
parts la to | d can be disposefd. The frane 1 and the
contai ner 8 can be integrated. The contai ner 8 nay

@drs bebearriad toutfoyt hea$ of hydeadlic Bdinders fohiasfaraee In Figure 2,

GV lctedraEERrSofb . TR SRS okdio. taiso
qlmpeaipdbat thercontaiaer dicanhe supwted oradeeze by means of hydrau-
|E’:C§{a%ﬁfz%9§/1@o%§80orﬁalﬁéf‘ 8D&ars BEr 4 @4 ot %ngséwwf that com-

drau ers or 1| nstance ur
pissecsHbstAR r?ﬁ.wmemam%cqﬁ&afssfq alipé) ggart from the aircraft

gli fferent stages of folding. It also appears that the

i b d b b
cont 2 fooBof PRSPy BBl 0GR €, spon s o
cambastiont eagisppwhichruan hehatranged fo drives agenetetonnifal ggnerat-
iﬂb |§§¢‘i‘cﬁ§7‘31“ﬁ? %qtgﬁﬁﬂ%n%yfygtp%gr EJH %&HreILﬂlg‘gBJrnﬁ 13 and a
pupressevildefor prodileig RECESsary PHERAUNS mnwgmnf@wwﬂaeh catapult
&?rﬁrcﬂem@bﬁéﬁigﬁldﬁ Qwﬂ’f bMﬁtrél Gé\ﬂﬁééﬁﬁéy &0l BE 18838H3h the con-

el ectricit con i ner furt er 1 nc
ifthrof T GORIES Baoan B CPsiiRg ugasie SiandaeLeshRtation

cEfamers Ywhichstowe tlﬁ@dbnmnﬁém\@o bé heindiidapitth tonvemtdidrell lifting
nechani sm 15 with control devices may al so be | ocated

PRRMSESN- tainer 8. The container 8 can be desi ghed
t o measu[0920] diglae B shawsdbetsituabure anchoperating, prvidiple of the

I%hb?ﬂ'?né Qﬂto?ltﬁ@Eal%fgﬁ %:%Sgt?ﬂglt@ %é"in&;@mﬁ&?#ﬁﬁ%@ﬂ?'snmph—

ar at uses

fied umnurezzlr ﬁﬂ thspeaka pﬁglq@s\lty rﬁlgpr%ficﬁoecsh@t shown e frame 1 nor
{HRCAIAEHaR, Ofhel h@t @@tnagélat iSRICH wnw rscsyﬂdmes I wném it @ held im-

okile ) Mebgs oE Biociing SRuEeo o e A Tinded Gk egmpripg rolls 17,

glidecblolcks or sithitarfmeats that aregeradged against theuguides (not shown)
{

&toti\'ﬁ fﬁ%ﬁ\g ev'%\h&ﬁ% dn.tF Lﬁluglf E%nHée?it Aﬁggfﬁhglféf r8§§mi§ :ﬁnn%cted to

the, carviagei 4leThe puliag @lersent narus iasEanged Hatruarr@uad reliegwes 19a

?H@H@ﬁt}t 'Itﬂbesﬁ%‘é\ié%SMé‘%ds'fW’%}e a‘PrfanIbES ihtAgRirdt: e and in the

st one a rope, | _
SRSk €88, [eSPeCcelyadt | %@ omgaﬁewg?ra LY |tk ihe gariage 4
¢:§n B m@d fromtHe l1agmurd pesiton & td e r@é@belﬁbsmﬁhe? and vice

VeiSangy plliferfe ehiihoPigabl 7R et fihe i aliig ¥ br in the
fetamedirestiorh Ct fiaconhectioar mthghezslwaveaﬁ 9_Bea_mb<16h themcan be
ﬁé\@gh@@ﬁaa RAG! 0O By fuHidh §thE JoblBRSt Pidtldk! Qltable 8ftness for
the pulling element 18. It is obvious that instead of one pulling element 18, the
catapult may comprise a plurality of pulling element. Naturally, in that case the
number of sheaves, tighteners and other relating means is arranged to be in
accordance with the number of pulling element.

[0021] The pulling element 18 forms an open loop whose free ends
are connected to the frame 1 at points 21a and 21b. The loop formed by the
pulling element may consist of one piece. Alternatively, the pulling element 18
may comprise a plurality of pieces arranged substantially consecutively. Irre-
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versa, by pulling the pulling elenent 18 either in the

| aunch direction B or in the return direction C. In
woamageiieon Wi th the sheaves 19a and 19b t her ePCamdoes/000668

ti ghteners 20a and 20b, by which it is possible to

provi de suitable tightness for the pulling el ement

18. It is obvious that insteag of one pulling el enment

18, the 30 catapult nay conprise a plurality of

spddtive @f ¢he rstnucturélat dineipullingi eletrieat 18adecanerisesuarbeunch-side

ﬁértuéﬂel%ée{nd %%&UF&QEE?% qgper relating means is

cée with the nunber of

pul | i ng [@08RERhe cpippritifurther gamprisrs asenrerd cagiagerdathat can
R Jvﬁm?eyﬁémo ftﬁ@ﬁaﬁ@lq bgaﬁeaﬁgraffeé:tsﬁﬁhchmgtéwnder 23 in

tgg c‘plupdernga\éeollé{g%z{lo » T@@ngecgndoqaraﬁge %&ecaog’rrugrr?ses gne or more
fixst BUNG\S 2¢| throtigite wiidH theg ltingheside brifory 18arafrthe udling ele-

Reftt B aibodrg R e CoRe3Rti Bl ot Relfise 22 sommprises one or

rdospeetond puileyshZﬁ dhraughuwbichfthe ietyposidengorioe oﬂ&e pull-

bl AT BEer L i g et o

renpean é@rﬂaersl@; arangeq {9 a¢e round Aae of aRorediErshphieavasi 26 Cor-
r"e%PIBﬁG@PFyO th@erefdrﬁ%é p%)‘tldﬂeal'% of the |p€|Hiﬂ§he|6§1ent can be ar-

I nder, trave ction D.
GG doTHA TP 080 CF ST SHONG RNeBN/ SR e THE eAyEe 2B and 27
aré su dﬁl@@f’tovthe ¢lanid¢. Tiae ficstpsillég 2dcarid thie firBiestasaviel®s consti-

ﬁﬁee'ﬂ'a%?? o 98 el MELRATRED 5. S8, coRERBRARG, s second

@ileyt 25 amghthwhsemnd teheawe it h censtifuieothei miurnsside foullay mecha-
HHH 51l aq%%&gﬁs}ﬁ dsSt Jﬁr @Sgém mb%egaéip%nsa.gence in

ment can furthe
ther Iang@lzu dirgoiiom Dy therfirsh R0 caNMP¥e auMERY dEnesslonger dis-

t@ﬁlble lhetﬁéolﬁdhél?kﬁfecﬂidge B, erng ﬂaﬁsﬁ\%sﬁtm ratin oﬂiﬂze @Ulléﬁfmecha—
[ ment ,can ,be ar- ran n roun

ms 5851, 5%5Rads 88 mfv Aany’ BREES ¢h8 sl 88Hferd 1Ba"bna 186
Itwiolrimlzlntiettiet[IuIIE!;A6241c arsdrthel shddnes 261 and the paley225 and theesheave
%rrﬁg gﬂ%ye 26 consti- tute the launch-side pulley

AR 0, and correspondl n% , the second 15 i

pul | ey 29028} Thedawrahing cylinsey %ﬁs Rreasyrermediunneperated, i.e.
if ;i']‘é HFer§'b%ethB%ﬂe§¥ur€E&hé‘ gai! él”éﬁléumafﬂglﬁﬂée?s aheie éi?)neumatlc

secong, carril.a noves a gi ven di stance in. tt
'ﬁHUﬁ'&'ﬁgdW BEer s gﬁme WPFKIRG PAFSSULG SPACEFPIBIRIctes with a
pir@s%ﬁte mmolagﬂrzaitmeugmacfwanmet B6. Themressiire exxicunulator 28
et n an.r (0] -
et IR Rplthisr bt oo ' flieh. The
g&tcabel used c26 baiair ooany other gas suitabletfairtbe phigasiee div eonnec-

res pect | Veﬁr&%%&%gﬁﬂ%@eﬁﬁ%éﬁe}ﬁ%% Saéﬁ'é’ cl'éae’nnel 29, through
wh@gsmﬁ%p@galb[ﬁﬁqjggpmy@pmwregse air, when necessary, from a com-

pressor 14 or another compressed air source. For the sake of clarity, Figure 3
does not show valves and other regulating components in the channels 29 and
30. Launch velocity can be controlled by regulating the pressure that affects
the working pressure space of the launching cylinder 23.

[0024] The catapult further comprises at least one returning device
31, which can be a hydraulic cylinder as shown in Figure 2, which is arranged
to return the second carriage 22 back to the point corresponding to the launch
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it is driven by the pressure of a gas or a |liquid.

Figure 3 shows a pneunatic |aunching cylinder 283,
wohos®2¥iee Ki Ng pressure space conmuni cates W t RC&/FE%503/000668

pressure accunul ator 28 through a channel 30. The

pressure accunul ator 28 is designed such that it can

store the anpbunt of gas required for a |aunch. The

gas to be used can be air or any other gas suitable
dositionhin dinegiinne E. IAtesatively, the gatuning dendce Bdsean be a pneu-

r@’ﬁﬁé‘ﬁ}l!r@‘eﬂf&%é’t@ ‘fée drt é‘arﬂd@ @nyeléeﬁ‘f&r}ﬁbto?%r d Wd?‘al@i’b motor,

ossi b to sSup Se alr
‘Wiiel dss arr9n9¢¢ deagt &@rﬁh§§%°8§§ﬂrr'§ e ?3 %\hmer?é\s of a6 gear rack,

fépﬁ‘iéta?r&%ecBe’tialeécthé%tunﬁﬂg ddw;esakes @nlgabédltb)pullﬁhelﬂret car-
al,ves er heaul a

rgesb B Aeans of e’ Biceifs o diecrE8iem s 1nthe trarldpip per
foaned dycihet reflitninty dgvicedil aanrpe shertEsesemparachwith the travel

pressure space of the | aunchin
paeyrfo?rﬁ%grb)é@!% i%hég‘?g'The cat apul ItO further conprises gt
| east 01f8028} Uheiaaippisl/mey sttuscczmprlsm at leashpneedamper 32, by
viiEh aHb d;.%c%ﬁH' Mﬁéﬂészzswxna b8 %Is% tH’H‘les‘? da?na e 4, are

s S e b Hao® O v bR hodahasa mosian and The air-
d?éﬂ@%@éé@%ﬁ%edﬁﬁ@ﬂamwﬂ é:lan i1 p%;bum@flﬁd- or gas-operated
ern I rn|n evice c
it s B Reied ). FERUGE, 3R b5est if Blsdfelp BiBlTate the
davhper wrth aheydtmnin'odmmeom orvihedaunmlag reylioder 2% Hugre may
T
engaged [DezghThetqeéanulfr oft Figare 3 ep%rgéemsww fhad ke @jreraft 5 is

érFﬁhg’é%t Wﬂ?\'esﬁr@.? CQHiabé)ﬂ Wﬁﬁbﬁ"% fB1cbih thfehauhélab@bltlbﬁ @Wlth the
per for e flg ?h%e Fet urni n

Sipg d8yIGH hreSHe SOOI 28 aoed 1 Pals djBrede-
tsﬂﬁﬁ‘féh pregsars apdlthermgssurel ib tearmpnitied \ia theasianoele30 to the
anper SEC
A0t 221y MR L 4GS R oo
Dhaheilasnch-side pyking elersent45admnsmeity e daunching fqr@ﬁ o the
f?rsf'"@%mta 8 ANt [?héc&%?ol%@éhérﬂ%%@f thENGatdpiPABs opened

thellpgdng denicgele. qqgstth@?#st.qar@eaé’ér devist fan socsiiating speed
tha'trcaé Q‘I:jlé &é%ﬁbéepositﬂimef AMZﬂ??b %_&hﬂermherthemgudﬂwng&:yﬂﬁder 23
or aunchi.n er g,

isfieR e PRSPt dinpiads 90 elBGHGR. JHeiibop ot e puling ele-

meant 683 up)ttlm: Einchsidopamdy reehanisap G0tincreabég and tBe loop size

f?, rs?t ihe uéﬁ‘lhﬁ@%ﬁ%é‘mhﬂéﬁ ﬁLﬁfet re?uﬂrfild@rﬁﬁgg%qeéﬁénﬁ&ﬁ 51 re-
ducast subsiantiallycioi prgpagione d heestrake: Iqnail i rthe launchmg cylinder

@&@H&é@h@& ﬁ%h'tﬁaﬁﬁércﬂ/ﬁﬁdépziﬁ@ab% ¥ B tHeefindt B&dliage 4 up

t
ribniicas PaHRe 1 UBREANRGTE, ARG Sha8,mACHSd dhagelease
pesitiors 7, the nsstonid eaeiveddyy $ie damqber 8@t Mshen the whole launch

apparatus is stopped, it is possible to start preparations for a new launch. The
second carriage 22 is pushed in direction E by means of the returning device
31 back to a position of launch. Simultaneously, the second carriage 22
pushes the piston rod of the launching cylinder 23 inwards, whereby the pres-
sure in the working pressure space of the cylinder 23 increases. The created
pressure is used for recharging the pressure accumulator 28. Thus, it will not
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20 D. The launch-side pulling elenment 18a transmts
the launching force to the first carriage 4. Not

wanovido2szse control nechani sm 15 of the cat apul PCAR003/000668

opened the |ocking device 16, does the first carriage
4 depart at an accelerating speed towards the rel ease
position 7. At the same tinme tghe |aunching cylinder 23
pushes the second carriage 22 in direction D. The | oop
hei necaessarynto fagd any neweoressure moediga into theemesbariamsioi@ new
w&rﬁmﬂﬁég?é@qr? %%ﬁﬁatn?@cbét\ﬂr@e Y |lintRing cylinder 23

enen e return-
ﬂ@ypr@éguemagwmm cer Ger vessubstantialycigpedn It is ‘economical

te rue@oa bb@bult'rdifethf‘st Klﬁ&! el:drﬁfwh'lbr@fthbf‘rfatép'luﬂ@én B8 provided with a
%‘t Es ti 8’ i&t I|ner 23,& h
FEIRAINEY O SHPH QaP??‘ t"%ﬁ’rrelsaa"e ﬁ'be °¥ r@ﬁ% AEEHNg the
qadepult i the 1alreoh pbsitibn s pcessuraganoﬂuMMor @8ctmad beheharged

fFOo cﬁ'ﬁeegg%%sgé% %Bn% qtré“?? auncﬁ'%t 'Iaﬁ.lr{c%ﬁﬁj¥\?é*1tb¥'h5n5unchlng

presguwedcan alsa beoeentisiied thy ﬂteaptquu@auaplﬂemﬁomth&agas con-
Iaunch The second carriage 22 is pushed in

|rect|on ¥msans of the returnjn |ce é E%
to a poiPPZZL igure 4 is hside; vigw 1of e l QW‘F@& cWRigh can be
dppliet asahd Zatapsh estHeiaventisne ﬂFdr Qe @s&ké hﬂ claaity)the rf@ure does

ure 1N

%ﬁﬁb%{nafi@t fFEiagp 4 d Perlogkinb dfiteaty 233 B\ rasldsgble com-
porent,r whichdcarpbe ssranged sn theetbdreend ettherframeg beam 1. The lock-

B el S B Sl 01 s o
tably ingwiationstouadinkeds. Jihei laeldngearkde has %v & iptaywhich a
Ibéklﬁga in @l?t of ﬁ’r"s?éﬁr‘r'lb meéaw 'E?ecérrrérh’d;éﬂ 'Flﬁtlﬁ?tt\h@qﬁckmg de-

unchi.ng cyl i nder
\ggecdﬁuqxgpgpsg% %naﬂctgg tfta {r]s;q:qcigp @elyéigﬂﬁlcl ¢ylinder, which is
eaiged taturn tthe Usceking partt 33Ut oppdn &hd £ldsieddpositions by means of

Fﬁrﬁ?ﬁ%‘%ﬁ%ﬁ YRR ofiBRy e BUSHEE e M o fiiaras, it -
roult@medusiyi publs the linked t tonthet right ig shexfigure, thust ¢ausingthenlocking
g5 @ thrCaMiGSSiSe 36 B élﬂéﬁrlnaéaWbP%rSM 0885, So the

romone Qr nore gas con aFﬁers

or
IpakiRg IR G /eigenible twf@nn%eﬁéheﬁgjvtcfbﬁés%heée%%%%raaa% 4 is re-
1688&d ahtedumhdsediessftr e supplied fromthe gas con-

dovi ce 10028 sfead o7 s ol e, To khBHiath sipur TR pos-
dible torvsanothem.loc¢king dlamceakfer ofstanee hydraulihvenés,andethe locking

cgé(ﬁc?% 85@ &%gﬁygéggt [:t ﬁ%f§éc%91% éarnggg 2? &m%ﬁunchmg cyl-

aceab
inder2Barigigad roft the fnré cagiageot. The |ﬁ6'ﬁﬁﬁ dewige can ths be ar-

Hlagglég gb wfgr@§M§ﬁrsﬁ-§aﬂr.a ¢ U,déiﬁhe‘? %@%%Wog ?nd:rb@trllyy\‘r“'ef gt a

to a | |g 033] %@ep‘i”% E‘Z‘g"'eﬁgr sferk ibé% trggsmissien ele-
mBhtWith higleedndile tiemgdY, Infa ddrvehtiosal manmeragtstdelmbléaean be
Hed ﬂ%% caEcg{JhP.eIIOngt R‘n%tél%%%iéqsghg?é a large mass, however, which in
some constructions may limit the capacity of the catapult, such as velocity to
be achieved and the maximum mass of the aircraft. So, it is advantageous to
use a rope whose specific weight is less than 4.0 kg/litre, which is a substan-
tially lower value than that of the steel cable, whose specific weight is about
4.7 kgllitre. It is particularly advantageous to use a rope whose specific weight
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vice 16 conprises an actuator 38, for instance a

hydraulic cylinder, which is arranged to turn the
woaodkiimagsepart 35 to open and cl osed positions BgTHEANBE00066S

of a link nechanism 39. Wen the actuator 38 pushes

the link 40 upwards, it si 20 nultaneously pulls the

link 41 to the right in the figgure, thus causing the

l ocking part 35 to turn anticlockwi se to a position

i m&alwm 19 keyliteeThis repe cab hednader ok ipiaptisi material,ssuch as

| ydit giggsgpo[eﬁglehe @l@t&% TW&TF’H&bMaﬁ %&Bérmaeé of large-

malecHiaiPabetiesa WERhEPRR i weialg i B O lfg@{é dt i alsp pos-

dislef@Sapp) 2 \l%iriblug dombisatiohishel theostiovegmaeatibnes pldstic materials,
i nst ance

he.l ock
1o st ket freCibeinnt e rack BVaoar B3 1P, 418 of differ-
draunateiriags. Further stilbrit B3 ossitde dagprofide Iﬁm fopesto loave aagpmpos-
féhstw&ur C\%h@%bg N g&‘recﬁ?\%gt lé?eofaé rexﬁﬁ)lﬁl eﬁto s%ﬁeé‘st glass

carri Irectl

flowe2earbonefiye ari afgmad ﬁh@nan@lst& %tﬂréa@ leyeist of e&ptﬁ%c material.
TR SRS Pake iﬁler 35mhee ah Mﬁébtl?'éﬁgta‘hﬁ 'l'éyéreroﬁhﬂ ehat Félnfo rce-

I'n a conventio manner, a stee

TANL Ha SAEpGRSS o PRRCan DR EeTRETEe dhrk PaRsiRBLe! Plasti
SheirRIéSdnd M?étglhstramdssorre constructions may limt the

coh evedoBagl faoRlRk heREaaREY e Bkstda, pPinedBreifis pos-
sﬂsleaMAeastgaqnmdjpje/tmstesmanoﬁ‘erwwablespdgmg ietermentgisuch as a
3 T 49 s 51 SR LA v i
f@@@ewtfowagdtaffp aoput 4.7 kg/lltre It is

particul E) eRRuUand ﬂq@waﬂn%@g@cmbm isp@myfmténded
2Q04/ 245

RCT/ E12003/
1@ luietiats Tog ryenige ﬁreos@?a?!ar?f e iRiestigh miaw Sacwithin the
stiper ofathe claints. as  pol yam de, pol ypropyl ene or
pol yester. The rope can al so be made of [ arge-
nol ecul e pol yet hene whose specific weight is only 0.77
kg/litre. It is also pos- sible to apply various
conbi nations of the above-nentioned plastic materials,
5 for instance, such that the core and the surface
| ayer of the rope are of differ- ent materials.
Further still, it is possible to provide the rope to
have a conpos- ite structure, whereby its core may
consi st of a reinforcenent, such as glass fibre,
carbon fibre or aramd fibre, and its surface |ayer is
of a plastic material. Thus, the surface | ayer forns
an inpact-resistant layer round the reinforce 10 nent.
In sonme cases the rope can be a conposite that
consists of plastic strands and netal strands. [0030]
It should al so be nentioned that instead of the rope
it is pos- sible, at least in principle, to use
anot her suitable pulling elenent, such as a
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belt or a chain. There are good reasons to use a rope,
however, because it is 15 flexible, strong and

wahbarodatsbe. [ 0031] The drawi ngs and the rel at PA@/FI12003/000668

specification is only intended to illustrate the
i nventive idea. The details of the invention may vary
within the scope of the clainfg W 2004/ 024562
PCT/ F12003/ 000668 10 CLAIMS 1. A catapult for
| aunchi ng an unmanned aircraft, which catapult
Pses at least: an elongated frame (1); 5 a first

carria i
i v ect ol Sreqtagtt e TG BB Gfiah(8d, dikguf Hunich cataputt
camprises atieesiposition (7) and back, and Whl ch first

carri agear(ébon@?fﬁﬂfr%é q)acurl ng nmeans for supporting

the aircra second carri ag

novabl e @ Arst warmaﬂ?gﬂ) deatigimeyahie in ﬁw @ngltq@n@h@rw@n@f the
ftdme @b freasd IRhl PokidH (6) tbybll’été%fse(ﬁﬁéltlémacf aAd back and

d d
DR RSB g Bl S08 loheibe r YRR R Srorr
@GR ; at |least one pulley mechanism (50, 51) that

conpri se s@éorjloe@ac’llritagggzgla]tﬁﬁptélrhSVaﬂlglfn tl?espon?ﬁgdlhgﬁ@%c‘flon of

arranged i'n connec second carr
the framaet(1ne pulling el enent (18) that is engaged with

tEIeI |f| I Syt GeMst bhégl%uﬁéﬂlpg:‘te Mr&grra tl'(ai) is?fte¥dliré edium-
erplstane fu i alenber de M t@ﬁ?@@ﬂﬁ RS B Jedty in one

mr}ajn?m(o)t he 20 notion of the second carriage (22) to
t t
e e S ST 30 Bl Ao PG a6 Bylbsey apjenst one
paERy (2%, 2fpvamd) thateis airanged i conpection) witholinet $econd carriage
4 chh position (6) to the rel ease p03|t|on (7) at

e

'st one | ocking deV| ce (16%3 or | ockin
unl ocki r@f least pne pullingzplemege (18) thap ig ﬁegammh the first car-

t4p@nd e fr&ﬁleﬁ‘ﬁ)' eﬁ‘ﬁﬁ%h@h%tﬂﬁr@@renﬁé’{ﬂ)(m ad further arranged

ar r ang 2% dg?%]t?%f?ﬁ iaHnCL asr'l‘ie h@%ﬂ&"ﬁ é%‘@ %80 tARsmit the

mthehon eof({Bé) sedond cariage e(ﬁ@)stb th:a fiest woanriages (4) using a predeter-
ﬁz}terd ﬁgﬁsél@s Jnr A td?gwagéi B9 PARLY H2haAkn B50)26r moving the

POSIt
first carriage (4) from the Iaunch position (6) to the release position (7);

at least one locking device (16) for locking and unlocking the first

carriage (4) in the launch position (6);
~ at least one damper (32) that is arranged to make the first carriage

(4) halt in the release position (7); and

at least one returning device (31) that is arranged to return the first
carriage (4) from the release position (7) to the launch position (6),

characterized in

that the pulling element (18) comprises a launch-side portion (18a)
acting from the first carriage (4) in the launch direction (B) and a return-side
portion (18b) acting in the return direction (C),

that in connection with the second carriage (22) there is at least one
return-side pulley mechanism (51) that comprises at least one pulley (25),
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characterized in 30 that the pulling elenment (18)
conprises a launch-side portion (18a) acting fromthe
woiowo2¢smeri age (4) in the launch direction (BpCamtoas/000668
return-side portion (1 8b) acting in the return
direction (C), that in connection with the second
carriage (22) there is at |eadd one return-side

puIIeyrrechnlsm 51 I C [ at | east one.
Pl o Tash hevielubcsiie pagien Gop) e S BHUBEcIEmeRs s Aganged
tbfhen ltlﬁbugﬁ thé Gi@tuﬁ@fsids)pulbil&ﬁéchénlsme(wy kb iasdogirevidata prede-
is arr through the return-side pulley

ru
tﬁ%‘ﬂﬁﬂ?@swﬁ'ogé Q% to provide a prede- ternined
t r ansmi $isataherreturningt devicet (3d) icamanged) taltransfer {f@13edand car-

rﬁgg%?gfﬂ}{‘q\% J%?lzr@tsclflgerﬁtlbﬁ ?qa?‘??B@;goéfér fo tﬁerlél?tﬁ& él?@tloh Nand
directi dhat faﬁdaunﬁlarslderwllleameqahamlw (B0 pag the cetamn-side pul-
Iéﬁ@ﬂe&%’uéﬁ 5’!2?%(/8 stibdeanfiblly by sHﬁ@ﬁtﬁh&’ﬁlsfsﬁ:ﬁ reﬂi@Vthereby

stanti rretransmfnsm tio

a
hﬁérﬁtﬂsﬁfspfeﬂ%/%ﬁe? S8E98 BaFFNes °B|d?fh'@P? oF D, B) is ar
reh§&g to ﬁmv@fthaﬁnsmr(|£ye &) chrSSlﬂ:fstathIgQHe samdistahbe.

f t I t
i st ancd. APt AR ER Cio i e aETA 9 I thet
ar a cthe Iaamcmngzcydmder (Qa)hmpnemmetmaunchl ng cyl i nder

ggﬁ%ei:tseggw r&; Lhﬁe ﬁiﬁ’i?@ggl?né"éféd ﬁ%ﬁgﬁ%\séhdn?\el (30) to at

lpastsong ér%ﬁﬁ@mcgtlawlqt% )wwhm ealh agedmyiate diee gas required

fga§néwched for one Iaunch 15 the return notion of
the sec

d t {
A pﬁtnﬁt%q%bﬁasﬁ?ﬁﬂa%%?ﬁ%%rﬁi‘a e f6 gener-
ate sereturntrnetigasf fhieemsncleng icylirides (A8) :kmahg r[seee she ﬁas pressure
.S t e
REE Siofkiph o QtE DB cE L B bning ShindWiizsf Hhd
not i on dhat theeris@imdre aas prassHoR resuting frgn‘gth? kegumpemotion of
thé%eﬁﬁw ﬁﬂuﬁ E{.}qﬁr?ﬂ3érh§ aWa‘ﬁ &y ‘t@ b@CiFéHEﬁlu&ed 48 tﬁé’Frés%ﬁ}e é@éumula-

pult as claimed in claim?2
tar (28 fer @ new launghe d in that the |aunching cyli nder

(23) is ZnbsLipet é@clﬂmfddl&tdﬁitn 2] ¢ 1 <t asete ebaprd s ¢eht the

BicFhlidey (a8 bl 85, SU OB BB Byhlesea ar

¢ireuiti ng el ement (18) conprises a separate | aunch-side
I?%tbl) Ong‘ 1Rk B2 28 PAWRE ihChHY i 4% B tpr@¢ding claims,
characterlzed in

that each pulling element (18) comprises a separate launch-side
portion (18a) and a separate return-side portion (18b), and

that the first end of the launch-side portion (18a) of the pulling ele-
ment and correspondingly the first end of the return-side portion (18b) are con-
nected to the first carriage (4).

5. A catapult as claimed in any one of the preceding claims,
characterized in that the returning device (31) is a hydraulic cylinder.

6. A catapult as claimed in any one of the preceding claims,
characterized in that the damper (32) is arranged in connection with

the returning device.
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that the first end of the | aunch-side portion (18a) of
the pulling ele- nent and correspondingly the first
wenaw4mk4tshe ret urn-side portion (18b) are con- PBO/FI2003/000668
nected to the first carriage (4). 5. A catapult as
claimed in any one of the preceding clains, c¢c har a
cter i zedinthat the regurning device (31) is a
hydraulic cylinder. 6. A catapult as clained in

one of 7hé maiae@#r?@ slaimag '%I?é‘b’a@f‘@rpfzélaﬁlﬁfef’ﬂ@f‘gt gigims,

ctPaPe ¢ t 33')| 2 & dainrtpagae u'lll BRf&int 018, Wil 18BPistdwpe.
returni ng devi

41562, P /F120 3/0006 8.
7o A CaBapAtengt er SR T OBR) 7o d B & RESE it wﬂ}%a‘f the
Sﬁ%—gflﬂg\lgl mftﬁﬁh@trwe Baess thahhe0 kgVid:repu: ling e: enent
S:I aim 7B @‘h%??%@?@???%ﬁﬁg% r?ﬁlgﬁht heawépem ?ng\%'/eé"ﬁh tﬂ]at the
spéeific amightsofiths sopeisriess thakgl.Oikglidre.5 9. A cat apul t as
cl ai med¢jyn x Chﬁ'ﬂta'ﬁhﬁ atscaélh?éﬂ # ‘ﬁﬂ Tnchf?i; a"crﬁarlze d in that

SpeCIfIC\NEI% roels ess than 1.0 kg/Titre.
thieorope isatders tm&@ly&fﬂlﬁﬁéﬁ mategihi m 7, characterized in

t hat A t h? W’@Qta' alteets clamedd mablréum pfchlaasalccttérmzaémalm that
cat a i.n claim act er

i B Pnese S s oP TR o D) BShBh4Tr fat
m‘alﬁﬂéldma&ebbndhompnpenteusftreaffoumleaﬁntmnatmaaler| al and a

igf ggul tﬁ%”p nf%%%@g arsehlg écgﬁlge%y r@r{eerdfa’ﬂhe él?eceﬁmg claims,
cdh aimese t ea itz @ or imthatdhe amee(1aj agfthe [Qﬁ’[aQLHEISf gg}ﬂ_eqtqgl to a

Bﬁaﬁ&li ?ggﬁaﬁnérs(ﬁ)c W‘tﬂmﬁ{:@vﬁﬁ:httﬁe%aﬁlé QTBSCEHN E@hfr@ﬁged
con al ner

the frame (1) can
arranged. 15



