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5 PAYLOAD LAUNCHI NG SYSTEM DESCRI PTI ON Thi s invention
relates to a payl oad | aunching system for accel erating
a rocket, carrying or not carrying 10 a payl oad,
particularly but not exclusively, in order to reduce
| aunch costs. In WO 0162534 there is described an
accel eration systemconprising a flywheel, able to
rotate on an axis, and a cable, an end portion of
which is adapted to rel easably couping with a | oad,
and a renote @AYLOAD LAUNCHING SYSTEM can be engaged with
the rotating flywheel. 15 The flywheel is provided

DESGRIFPHION surface for receiving a portion of the cable
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Figura 6 5 @ Hiegraatriatiypersiiestige viesw dBmdngirating the eotpryanvmber it the pnd pfshrect i ve
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enbodi ment of a payload |aunching systemat the very
begrnnrng of the acceleratlon 55 Fi gure 5 |s a
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60 acceleration. Figure 7 is a diagrammtic
perspective view of the rocket and of the transferring
nmeans during the acceleration. | Figure 8 is a
di agrammati c perspective view of the internal
structure of the rocket and of the transferring nmeans
during the acceleration. 5 Referring nowto Figure 1,
Figure 2 and Figure 3 of the draw ngs, which are
di agrammatic conceptual representations, there is
descri bed an enbodi rent of a payl oad l'aunchi ng system
(10) conprising a wheel (11) rotatably nounted on an
Figapei8ds & disjamenatic pérspactiva view of thedntarnl strueture ef theriocket ird hithi s
trapsfeping megns ding e gecelgralioper sour ce (not shown) acting on
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thessgble @A) ropRasily than the prefledsierr@3wi t h t he present
invention for accelerating a rocket. The system
conprises a wheel (21) rotatably nounted on an axis
(22) and driven, so as to rotate on the axis (22), by
means of a power source acting on the wheel (21). The
wheel (21) Is provided with a surface (23) for
receiving a cable (24). ¥he surface (23), when vi ewed
axially of the axis (22), is of a curved formation
the profile of which extending longitudinally of the
surface (23) and in a 40 rad| aI dlrectlon fromthe
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attached to one of its end portion to the additiona
rotary nmenber (25) and is connected on its other end
portion to the rocket (29). Means (not shown) is:

provi ded for pushing an end portion 45 of the cable
(24) towards the wheel (21), in an axial direction of
the wheel (21). In a starting position, an end portion

- of the cable (27) renote fromthe additional rotary

menber (25) is connected to the transferring means

(28), while the distal end of the cable (24) is held
FRRAMg AIWATFIGUREs SHa®lglib 8 df tie\FWidGE wﬁséi@re graniiRtic¥aRBhtud 21) -
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AW TH The ro |ng eel (31) and pulls the cable (34)

Addahthael of the ddYlodblatinbien : (31) continues its rotation,
the cable (34) |ocates on t he curved Erofr led surface

SRR R e e
gl a%«

B! th st
eeuhg .(laabg trd’méfér tmmn oFbrexchf ueaimurb toomodkétdﬂﬁ%q Erenit baﬁrof of a
trfElﬂdeetr otati onﬁgjnd t he cabl e | s vvound up on t he
r3j
er n
iy :gr%ﬁ i yi s i
edck allew Yo résr leﬁoo.*SaQﬁo%& fuaathma tet S

hbm&pmﬁa Bhpliled ant therwé madExpeg)yive thpr@lubéa sifceitry are used in a
sei@liansrantipretilliths lerds togenors efficieny pretatianfand ¢onsiderabli swer(casss, 29)

tr?n erring, neans (15,28) attached to the
-5%g?igg%gg§ﬁ?Lﬂékrﬁg4F%%—acceIeratron 25 Referring
TREOhibaPshrdu@ b Bp &t tfrockdi Shdthe @M@ DS thd REEBsUitSn Bghemada Vi ew
berhusa of theastinlficantspbddyh thkdlaveq dancer layed<dt ¢ atosgderesi Ng, i N
Therflorjcahgiirqud er!silﬂaermfé%dwmver beganer of theigiegpeetiveigeoinetriq stijclures,
b fened PISethpl e, two  engines functioning with

i quid oxygen and |iquid hydrogen; a first stage,
conprising a first stage engine, a fuel tank
containing liquid hydrogen (H), a fuel tank containing
liquid oxygen (0), and second stage, conprising a
second stage engine, a fluel tank containing |iquid 30
hydrogen (H), a fuel tank containing Iiquid oxygen
(0). The rocket al so conprises a payload such as a
renote sensing satellite and a conical shroud
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on top, enclosing and protecting the payl oad and
provi di ng good aerodynam ¢ characteristics to the
rocket. Two of a number of transferring neans are
shown transferring the pulling force fromthe cable
to the rocket at points located, in this particular
exanpl e, after the first stage 35 and after the
second stage of the rocket. Advantage of the oavl oad
| aunchi ng system: The transferring nmeans are able to
transfer the pulling force of the cable to the rocket
Iutaridus fefe@giiambedirent of the Paydhd ISURGhINABystée St ructure of the
rocket. Any ty §e of rocket may be used with the

R
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starting position on the ground or at the bottom of a
Madns fwekeepingaisarbaket ilygdce at telvery Bdgintlayf ofithe accélerstion wiveh thedirst
Slhwhsi@iﬁfmeda"ayewrn@e@)f l'i quid, such as water, and

Ehi étgéitg?offé% e rg s rllpomls el e P 7

pay aunching 20 system This structure may be
posrtroned at the nost appropriate 1ocation and
latitude. In one particular enbodi nent of the payl oad
| aunchi ng system the transferrrng means do not
continue with the rocket; the rocket continues its
trajectory on its own as shown on Figure 3. 1In one
enbodi nent, the transferring neans are designed so

t hat they nove away fronrthe 25 rocket some tine
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In anot her enbodi ment, the transferring neans are
attached wth the rocket at sonme points of the
rocket, and nmeans for detaching the transferring neans
is provided. 30 In another enbodi nent, the nmeans for
detaching the transferring neans fromthe rocket

i ncl ude an expl osive device. A particular enbodi ment
of the payl oad | aunching system may al so incl ude
detecting neans for detecting the passage of the
rocket at sonme chosen point and operate the neans for
ADEHiCHRE SEABING nebi fér eRJAGIAgRI Bhd 1QrtioiEsl iie cdbleavith the etatiac k et .
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the acceleration. 10 In a particul ar enbodi nent
Rafnarkhe payI oad Iaunch| ng system as shown on Figure 5
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The said structure nmay
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include a fin, a wng, a rudder, a manned or unmanned
cockpit, a wheel or a ski for landing, or any

conmbi nation thereof; the termreaction engi ne includes
any engi ne using cheni cal fuel, or chemcal fuel with
air, and expells it away fromthe engine in order to
provide thrust. The term 25 reaction engine al so

i ncl udes any engi ne expelling any material away from
it by use of electricity or nuclear energy. The term
payl oad i ncl udes any gui dance system for guiding the
oINS on its trajectory, any electronic systemfor
sensi ng or conmuni cating or photographi ng, or any
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cable to the rocket ceases. 5 CLAIMS 1. A payl oad

| aunchi ng system conprising a cable (14), an end
portion of which is adaptedéfor rel easably coupling
with a rocket (16), a rotary nenber (11) adapted for
rotation on an axis (12) and drive neans for

di sengageably engaging with the rotary nenber (11) so
as to rotate the rotary nmenber (11) on the axis (12),
and the rotary nenber (11) is provided with a surface
(13) for receiving a portion of the cable (14) renote



of which increases progressively fromthe said axis
(12) in an arcuate direction of the said axis (12),
and means for engaging a portion of the said cable
(14) renote froma rocket (16) with the rotary nenber
(11), while the said rotary nenber is rotating, so
that the portion of the said cable (14) renote froma
rocket (16) locates on the said surface (13), while
an end portion of the said cable (14) renote froma
rocket (16) is restrained at a |ocation on the rotary
rovked(29) 4t hilltiplelpsiasnindithe suid emisferiod mehns (28) teanyferhieizaid
pllliay forceldahemicReti(3Ht bointsNedatddtRrtRe ok (29)iadhagt fdm that
parEKM &t pdirkGhat HIdcitbPéiEthe SodkEQZH FiRE ntorstadt:?eﬁeernsﬂt rw the/ TR0 Bart of
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(27), an end portion of which is adapted for
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of the cable (27) to the rocket (29), and the pulling
force of the cable (27) is applied to the 6 rocket
(29) at nmultiple points, and’the said transferring
means (28) transfer the said pulling force to the
rocket (29) at points |located on the rocket (29) away
fromthat particular point that is |ocated on the
rocket (29) the nost at the front of the front part of
the rocket (29) and at Ieast one of the sald
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characterised in that the transferring neans (15, 28)
are adapted to transfer the pulling force fromthe
cable (14,27) to the rocket (16,29) at at |east a
point |located after the first stage of the rocket
(16,29). 4. A payload | aunching system as described in
any of the preceding clains, characterised in that
the transferring neans (15,28) are adapted to transfer
the pulling force fromthe cable (14,27) to the
rocket (16,29) at at least a point located after the
12.econdA phylgel lafinching systerdiat déstfibed’ifi)any bf thé ppydiagdlaims,
chardorRbisébinsthat BeledspdeRied eesh fonmaning ehid tiaasfprirag @bang
(16, 2%) Bway fr@ﬂﬁh@?dcﬁét $609) 50 thdt Me roblet (162055 iLdbld R oABRRSts
u@@éoﬁﬁhmggﬁwﬁgqgt to transfer the pulling force
fromthe cable (14,27) to the rocket (16,29) at at

geast 15? b tg% st%tafnﬁe%s Qe 1928HdradelVed inGhat

dVl ?ﬂ'denﬂx a%%%l%ﬁiﬁxi@%tructure
loc a1 11 g ?rh a{l ed' al s,
arac erise ﬁ IS prOV|ded nmeans for

dlsconnectlng the cabl e (14,27) from said
transferring nmeans (15,28). 7. A payload |aunching
system as described in any of the preceding cl ai s,
characterised in that the neans for disconnecting the
cabl e (14, 27) include an explosive device. 8. A

payl oad | aunchi ng system as described in any of the
preceding clains, characterised in that the rocket
(16,29) conprises at least a point on its structure
where said transferring nmeans (15,28) is able to
transfer the pulling force fromthe cable (14,27) to
the rocket (16,29). 9. A payload |aunching system as
descri bed in any of the preceding clains,
characterised in that the rocket (16,29) conprises
points on its structure where said transferring neans
is attached to the rocket (16,29). 10. A payl oad

| aunchi ng system as described in any of the preceding
claims, characterised in that there is provided neans
for detaching said transferring nmeans. 11. A payl oad
| aunchi ng system as described in any of the preceding
clainms, characterised in that the neans for detaching
a transferring nmeans (15,28) fromthe rocket (16, 29)

i nclude an expl osive device. 7 12. A payl oad | aunching
system as described in any of the precedi ng cl ai s,
characterised in that there is provided neans for
nmoving said transferring neans (15,28) away fromthe
rocket (16,29) so that the rocket (16,29) is able to
continue its trajectory unobstructed by it. 13. A
payl oad | aunchi ng system as described in claim12,
characterised in that the neans for noving a
transferring nmeans (15, 28) include an aerodynam c
structure located on said transferring nmeans (15, 28).
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