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METHOD AND APPARATUS TO CONTROL A SHI P The invention
relates to a nethod and an apparatus to control a
ship, whereby the ship is propelled and/ or steered at
| east by two propul sion neans. Mre precisely the
invention relates to a nethod according to the
reanble part of the claim1l and to an apparatus ac- 5
MEBH@PANPARRARATEEMSP COPEHROLA SHE cl ai m 12. The

propul sion systemfor |arge water vessels often o
The anventiers rabdtess toy @ madthqsk pkn eppaniiparcacontigh a shitp sehereby the ship is

' control a tructure varies om each o
profRRL 0T 550 B0 1Ry TP USial ERE Mot wER T g imvention
rel @ys toeMitiddinadeSrdi N ROBE hr&fm IR phrt RFARELIafh 9 &1idtc0dn apparatus ac-

separate steering propellers or a systemwhich is
Cm@ﬁﬁﬁ@g@d”%mﬁﬂﬁbmfP&gécﬁﬂnﬁzpropelIers and of 10
separate steering device. Further there can be
The pepulsiaay sysigm Horf lagged watcn dessckineftor enmetsisepfs sevigial propeller appara-
adj st Nl [ I S e
s R TR HEY ot Meele ARy Bon™MEb R e py case. As an ex

ampleopel dadr Sentiuinch shstvia Weieh iacompged cheamf p@pelldde and of separate
ot her on the sanme axis_and which rqtate_in .
stegrisgt prapslicto Py agnsiest imdid isseprenpspd @ drp- redplipyy prppellers and of

sep%&&agt@érﬁ%ndévg%P_ AL BefOlaAl f)@?go?)é{?ﬁ?ldziﬁ{ hxr;(i' B1ddls S84 ropellers

rives ere the steering and e propul sion
with cidjustablesbladessimdthoypropadiedisysteme e pofipblesnethod e iogdmentation -

t he eer i C nds . nmust be given jn _a manner fhat .
congi3f ARG ST TP LETL LT nB 21t A PBLIG b ame axis and
whidRViGfite ROMIRbNrai@oReddRediond, NescoBAIIAl CRIMMBFUIsion  apparatus

defining the direction of the ship and the contro

(CRIwneirarotiigprongllele speed of the ship nust be given
separately. The ship operator may give the steering ]
In shaprdeivies, ixheonthecterrg andair the prapslsidn kesiopyis agssdt pyofwo different

ti.ck, . but the act.ual controlli si.gnal_aof the
proffiiideishe dBE GEiRE o BRPRHS mulsL e CHF pr omptif it gorresponds
the CHANaCeHsticEas (T §18 RROEUISIEh YdevicB e ROAEHIY Qro@fedt H18. tHeagtgitrol command
angles with the control|able pitch propeller may be

defigingthe direptiamek; the shnandythegfontrplecqapmandg definapg ¢he speed of the ship
1 [, Of
mul He il 0ROt Wt BoktRr AL g ekl command by one con-
trol tdeeicshlilpd by pr amirok istick, dys tlenadtsal asnediling isemial yf dse propulsion de-
. possible to carry out the 25 control copmands of th
vies p%?gara_tﬁe‘ioa@gfﬂ%ﬁ dape gf dewess Lﬁgfeél?fe@&glw@e niwlﬁraf OF the blade
§Bt;5§1taté fYs R 60\ﬁt1%y}bf the pro-

the control commands in such a>way that all parts o

- pelletsgotaying spred pe thetreutogtcontadll of theTHRPspsteh's pfdriclem ne separate.

nmust al so be as high as possible
The purpose of the ship's propulsion system is as efficiently as possible to carry out the

control commands of the ship's operator under all circumstances. The mutual control of

the adjustable drives must thus carry out the control commands in such a way that all

- parts of the system operate optimally. The total efficiency must also be as high as possible

in all 'opei*ati'on situations. E.g. the steering command given by a control stick in a azi-
muth type system when running a specific speed can cause to a control action, which has
a nght direction, but the propulsion power is no more optimal because of the changed po-

sition of the steering propeller and the fixed propeller. Correspondingly mere adjustment
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in all operation situations. E. g. the steering conmand
given by a control stick in a azi- nmuth type system
when running a specific speed can cause to a contro
action, which has 30 a right glirection, but the

propul sion power is no nore optinml because of the
changed po- sition of the steering propeller and the

of fiheclddg, preghe mayrcaugpredueliponefi mgrajl eficienejifi thenprapellers gfeed is not
. l : r ction of overall
SH%Q@P%#@%%@?&ﬁ?%§ﬁgﬁgﬁggg' éﬁg&speed IS not
' t sly as.required. e CRP-functign. .
Gty SRR B b S e ot GbeGn dggigs one con-
trolmaetonp faesihg i to NoriepiopaSioAN@&viRNalsd BllectaCibi BB dpeeish NG the other
t o, one propul sion device al so affects to the operation
propulsiopeleyicpeind thergbynihe ppsatiaangd ée theredli¢iprayeryhe whalp system.
operation and to the efficiency of the whole system
The feiveiand enengh syplemgyt gsthimisoflosedevikanp the gvatlablgeenergy and power
Wher hlg ? LLAab and e | :
4 mot% %18 0 %ﬁhlﬁ%elfu?dﬁg %%rﬁ%ld“ veplgll é%talﬁg nesé%ré‘{ 187“‘&1[1&& exceptional
cirasypeaticed. | Theulinhéatienscapy i lenadused bothube tthd @@srgy Tdrepower production
[.ons .y be caused th by the _energy._ or po

[mtati. N b
aanLg]&?g?‘ilbﬁﬁabl%tﬂf&hé&a%eﬁéﬁ“éo?fdgﬁ ABpdraipy Biaseobmay it cxcept the
efﬂgefnéyh Bf @&Oﬁfoﬁ{l{éﬁgx syrga%np Bt 4194 tﬁ@%liﬁlﬁi@ﬁfbg ﬁﬁgﬁ@hgﬁfbﬁ $Rtem. The

I'ci ency o opul si on system
forees| appbied ite ytho fpregeiep veputighificamslys tvdren dpethef defetion angle-of the

soGE rigiy st B f&i’%ﬁ%ﬂ'e' el *gt?éﬂ?%ﬁ%%ﬂﬂéééa’apﬁ‘ﬁ?& “the
THe MgPe Bt eflted Wt PP of
PrgRU o e g Poreit Lo Reie R lned 5 RS IOE detise af the pro-

pelRPs %ﬁi:dﬁsatn?lég bge\)ﬂﬂ%ﬁ tRd bldae RER- isPRIUSET SeRh&@EE @N@eCspeed. Con-
by which the blade angle is adjusted depending on the

troltipg off theCwmtual 8ngle alifféroncedictwenn i prapelierg it dird framged eon differ-
o FATE i Sl R it B o RePL 0T & s Paithim B i patent Us

619081Hi scl osed in the US Patent US 6190217. The purpose
of this invention is to create a new propul sion

TheésPsEhedd ofbthisMhiveltidnhi 16 éatOh ne®f plobBisibni ¥etef GyaRhM the control
I n a ship having several propul sion apparatus will be
of thg [drive gneshpnismoings skipfhayingntevgrab propslsinpprparafesy will be carried out
. . | | . .
o SHOBAETLYbOL R L YRS o1 By LSO, vy o chorcter
izedoly thedbattiee of e ¢hadactetioinggapatdhaghim 1t Derragpoadiailys the apparatus
according to the ipvention . is characterized béith

€ .
according, fp dhe ipvention,1s chapstsized bydhe foptureshel ehaggepgrizing part of the claim
12.

The solution according to the invention results a very favorable overall efficiency of the

ship's propulsion apparatus. The control command from the vessel's bridge, or from an-

other steering place like machine room, is conducted to the main controller, which proc-

esses and delivers the control command as control signals, which deal with the various

propulsion devices. Thereby the main controller notices the operational situation of the
propulsion devices, the selected drive mode of the vessel, the limitations of the propul-

sions devices, the status of the energy and power supply systems. Likewise the optimal
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12. The solution according to the invention results a

very favorable overall efficiency of the 25 ship's

propul si on apparatus. The control comrand fromthe

vessel's bridge, or froman- pther steering place |ike

machi ne room is conducted to the main controller,

whi ch proc- esses and delivers the control conmand as
opgrafing peintgf, glmapr@pulmp devigrsarhopigeneratieg thgcppiipd signals is defined based

to ﬁ{e?%ﬁlalsdl @ﬁstg(gvdrctgsthelp- Q rﬁ'&p%/ 1?? 8&@3&% ORhEL l"[lhgr rst. and the second

ices eratlona propu

proq.iel‘lldrahﬁfe atchess&ﬁiaﬁgtsqﬁrzdéd fremnaxdi odfertxhbermSQGjl aretlhﬁ coupled onto
I|mt n hepoul 0 l.ions devices, the status

theo%fm%eh élﬁlg a Oéd prapgfiers yhaye seidher. cqaxjad frugiufen dut they are

arr Hﬁgﬁmﬁﬂ gﬁg{g%ﬁﬂgdp&hg; of the propul sion devices
energt ng the control signals is defined based

In 8 (RIE bﬁar%ﬁ{eﬂ@ﬁl@r #ﬁﬁt&f&ta‘?ﬁlgéﬁ’(&ﬁe’ﬂﬁfi whith' é BRE g‘ﬁé}q e other in the

oper at I ng ues rst e seco pr opel

~ longhtudnerl ahmctassehﬁneahipy ascegracalledirfanged esacidtially loarthe same horizontal

are not coupled onto. the sanme shaft.

The
levé(h E;f1§ §¥s&ptl Har msdg%pql%?% agraneement that, propgllers gguse a propu Sion effect

thafsffs ! ﬁ&\#éhﬁ‘age&iétas HBQWIAT R cordifMly ARAREENRDY B 4BlitableRauth propulsion
fromeach other. In the CRParrangenent the counter
sysieosawherg ther pppdliceymyve amutial arapubsimm effackr the ot her in
the longitudinal direction of the ship, are generally
Acearding ge dne $)s<£ﬁ’tabla ntodlifonation ¢heswaseelh gropndsiom Bystetm wehsists of a fixed

iS5 .essenti al r e | si on, arr angenent
propeiGR Rl Bt Blondb S sBioRRe iRl Al ARG it 1B main control thus
genéﬁ’@é@ Al REROIS e1Rk$ tP@S Fixdd Sroptisfoarrléang| & ot Migcckl) Y& pbwva enighie, which
plicable to such propul sion 10 systens, where the

rot%%db@ shafk, pohebieh shavpronalsiopriagsu 4§ GredfSimaltancpadprihe mepin control
gen%f)%te? na%oﬁ{e?fcb gll § g&g d%}} Ivﬁlaéﬂ s EQ\? S0 %ta’f‘f’ Sé) aé)eg&flosfJ B8 azimuth

S eWICOHSIS Xe pro Si on nean

propulsiog bleans smoﬁablﬂ@ld Hewi ¢udh komtralpignal officoretic plopalsiam means that
ntrol signal to the fj xed

it ¢ 5 O@éﬁﬂs éﬁﬁﬁ%ﬁt’}#l%@& 5 ntﬁqre %t%%al?ﬁtqngeqep 911@ 81 ng ﬁ‘@qaﬁseof that propulsion
medfff] Wescrﬂ?&foﬁ§ &b %ar?{%@féut nﬁh%&ﬁle@”ﬁumﬁwltﬁé Fﬁ‘ {g generate the

means Is fixed. Sinu taneo e main contro
desigahspeat fos tiandiifh dn acontancd with @ltalhvemmn\xm chntbhsigpdnere adjusted so

B B ARS8 RS S e CLRP b AR 2 1
R e S S s o

invénfigh, TR thé BRde §f thd g8 ?r(fﬁéﬂ@tt drfNBe Bp@ateriyy srpke&ﬂof the second

out by t hé manners nown in he art to generate
propeller are adjusted simultaneously so that they concurrently have zero value and that they

both are adjusted towards negative values causing the stop of the ship.

The invention will be described in detail by its one embodiment referring to the drawings,
wherein -Fig. 1 describes a propulsion arrangement of a ship controlled in accordance with
the iﬁvention, - Fig. 2 describes a schematic diagram of a control system according to the

invention and - Fig, 3 describes the characteristics of the propulsioh arrangement.

The propulsion system of a vessel described in the Figure 1 consists of a main propeller 2 and

a steering propeller 4, which are fit on the same longitudinal line of the ship 6. The propellers




10

15

20

.25

30

desired speed for the ship. In accordance with the
invention the control signals are adjusted so 20 that
t he conbi ned effective power of the propul sion devices
is optimzed. According to ong further profitable
enbodi nent the energency stop is carried out by the
invention, Thereby the bl ade angle of the first

arergpetd igrthe nermaheodp &y @Eﬂt%gll epdary Grectipes, sdewhy they compose a so-
cal RS PShyRlf sk TS BECWANGRH R iR Wtk phE by the brings

9 tadjelinillesl aﬁd)ﬂﬁrmkﬁn aegad 1V ef thal Slhq:s likadieselgnpine sapies diive power to
the ship.. 25 The invention wll be described, in detai
thespaity T dissel prgtenaimshpunde therigurs aphhedprang!ieg shett 8 1s coupled fo

thevéﬂg'f Rk 3 Eéz& lljang%§ Gl PE ngagrﬁi%gesﬁﬁpctjrﬂg bl gfﬁirf@%gnﬁé is used the

hip cofitrol In acco ce Wt I'nventi o
maffi gngife deychd Dectly GIDbhﬂHlt)l theopragsrlhmshéﬁ alfdbetmagh propeller 2 has

ity DHRES e SR PR Bpienilbs Vob WnBR hs syt Siisimsin propeller may

als@hhANHLAERhdes] T8 RicOMY ﬁﬂoﬁaléyﬁisedﬂa% et/ £3&8Ing, so called azimuth
described in the Figure 1 consists of a nain propel

apparafiprdl 2, Ithegeby tteeallovgpdgnmpeg sngle af thatsippiratis endyi ary ﬁ‘omwé‘i degrees

Ltudinal. |i.ne shi.p 6...The propell.ers
os BPIE RO RO TR LR Rk B8 OME R TR BEARA 8 Bbrrs 15
rotf@N b ahy nihif @E5iONS, orbBECPYwEN eI RN SApHlicdtan Elattriedmotor 14
CRP propul'sion system The shaft 8 of the nmain

rotaéllngé]@q fegringprepgper. Bhe steeringpreprllepd apd fhggnain prepellere? are controlled
by H\@ir owh &)‘ﬂg‘of 5@1&9' tfl %191%&?‘?0119;0% h cﬁm ?nd l%,\(l\otﬁ?udsqérec%ﬁ{rol device

engi né supplies drlve power I ese
22, &a@eml)arlﬁ asbardimck nwitth éhef ingarténathd azinenth rcomd)il Zﬂ and the thruster

E&% 8 1s oupled to 5 the englne Vi a ah%
conlipfi recpive thelg Semiral irgnalsnirem e CRAfonB Al JavgHipR may be applied
exc@;ﬁgtb NBe b a&'e?t@éjcérﬁ‘;%sdgiih@ tgﬁl%%]&e%tlﬁg éilef Q&b!tY a }I)ropeller system

coupl ed t he propel mai n propel |
witlea fixed pedijiuwhizhicesedhastesringtih eyrriad eutdpra scphdateyiuddérn t he

way known as such. The nmain propeller may also have
Thefﬂrmdsibn shén ofTthe figtredr s mgntpol g dlylasonttoli sheme afitpe Figue 2. It is to

o Eelam g ubfinn SR Y e eBRAL e U Yotuton of the
mvérﬁl@m add tHEe BfRe parkDoPthel @htraP sy3hdh, ARPESAB, thENRrS|eBlttine solely to
network of the ship, which is energized by generators

diffqrgnt pigpulsien dsyicener iﬁmtmlrewgqm@ cpotrek opfrstons p@m\éhown suggestively.

Thete%g féor%@lamfsuagg %ntht?h Cdé% Zé,r ?vﬁgﬁrco%éo 0%1%%[\1‘ Cf:tenrnme the

eering pro prope

speddnandrairéctioh Qiechd @éssa Tcperidig 60 |the dombiyind Medatio®\e commands are
coptro] devjces, hy the a2|nuth control device 20 and

glvegyﬁqqq e maddl %g%pf the yulge @& from the command device of port 27 or starboard

29. The effective command device is selected by a selecting device in a known manmner. If
required the control commands can also be given by the control de- vice 32 locating in the
machine room. The control commands are transferred to the CRP control unit 34, which
defines based to the operation stage the control signals to be for- warded to different
propulsion units, to the azimuth unit and to main propeller. In addition to the control
command the control signals are affected among other things by the power available on board,

the combined propulsion power of the propulsion units, the operation mode of the vessel.
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22, respectively. In accordance with the invention the
azimuth control 20 and the thruster 15 control 22
receive their control signals froma CRP control. The
i nvention may be applied except to the apparatus
conprising the turning steering propeller also to a
éB?eller system with a fixed pod, in which case the

Cﬁé’ PRl 3 @ goplzel signa) is éﬁgr@t the rqpgtral unif3g of the azimuth
pr: LR RhRA B¥ELs ?%taﬁ@e gJee@ Hgﬂle]r[lbt%r t¥ ﬁh@%lgltﬁcgp%uﬁmn unit and

ont rol schene o
theunthéivs spaed of et prbbdla clhiénal (ﬁrﬁtsyslﬁlﬁOMO’ﬁ]bEc@ﬁmé gighall from the CRP
0 invention

rts that effec he, solutio
corlipl i 3¢t Oy the Forgaqﬁ &% Tihe wanmape wqem E@@ﬁ ouithg paptrol signal
defil®8 BAfiLS sﬁffeﬁe&ft thB Pregiet ¥ a{n‘a ﬁbfﬁlﬁfeeﬁﬂgée?gtp I’E}g:'ngr'oggller so that the

devices or to their internal control are
rquh@b\prosulg@asloweisygenefﬁm &'bmns obrfoormdenydbe secbnigjue dnown from the

th whi.ch ¢ troI 1,ne t .
cortfsE e el Pug s oot IS UL dRe CEBLARIE AUCDAPRLer Depending
on G EbAS RN Sithel Qeseﬁﬂrm}&o%%ﬁ al04(y 8 fdrlvaflell N6 the blade angle

~mddle 28 of the bridge or fromthe conmmand device of

conigt 12 amd @ sepsrade bordrod serab¥t totthe spefeder@nir«ﬁéfc%ﬂm mepin propeller like
theqﬁ%ﬁr%ez I3110 egreé: tCOeI(Ijlmgv}{ nﬁ‘gl § t I 4% tg

require roI grogeﬁer s d orvBarded to the

and

‘ thngiter eonthyt, Wikieh ﬁtﬁlﬂfdl@ﬂhe @ﬁch Ellidctﬁe St OF teirhgn ipfopkhér.

machi ne room The control conmmands are transferred to
Thé ORPCRIMtO Mefids sitbididd to WY Glventlef sdRfatdasmeblt Qpidieboth to the

operation stage the control signals to be for- warded
azigpthgreudsiemynit gddp thesnain nuenellsr astrgspopge tazhmnlﬁmhmmmand
and to main propeller, In addition to the contro

Accoudinglydn tonder de e lorm ghey ﬁamtsolaﬁoelwﬂé ét isdfosmerh gem%@w the control
valjdd! ﬁ:gsthgyagnlﬁﬁﬂlp %ﬂﬁr ﬁ,@l’lér@tgl poal Cbowe}' ha%ldc %{Qﬁ(ﬂleqi)eed and

prop ul st on power S1 gn uni
cormpmmdﬂgm’l thmdmtrof vztlh@ weﬁﬁﬁdﬁ th® rotﬁimﬂebdé aﬁﬂ?ﬁ’lad@ aiiglolbf the main

a control is sent to the control t 36 of
PrOPfﬁl?r a3t Mgetmfg ’1%4‘381‘1: WhRTECHE e REPellffe hsotsd Blades, the CRP
confiBE&Hing{ bbthSo TR ﬁ’lﬁmjﬁo lieY 2@ d s@é'eﬁﬁ | ﬁe%b tsp@éadreferences

the rotation speed e prope on It
by whightan omtiotaheverl rﬁfﬁ@bncsn gfntht vfemhnst mmﬁﬂ’ Incthntﬁlgﬂreﬂsthere are
nt to the con 38 of the pr.
des e Pt &0 ATHGe ofelsist mtary VoA ery RS FiEs g fining the
confrPESignL fto the pRipRRE! Ie¥es2 AAN;jlsEBIDV At canicR: afe ﬁh@%peeds of the
propeller so that the required propul sian power .

) motg@n@da@me ditciiof she sropeHerobrravhisly thenbest everall oﬂfﬁcllzmm’vmf the drive is

deter%lfnl‘{é? t11{1 gacp %ﬁﬁét[o%lo ) o£ t)‘?)n?)l?je ;Iell%:l %ﬁx%lgé/ gi%fqté(r)ls ?&&6§§rgntn%mpulsmn
systems aheraniped eoehdtahd aruneil pbeer mtlsaﬁahapﬁ)pmmrf Slste@risgeAlain in the

desée%llllgltsf orwarded to the blade angle

In the combined propulsion control mode the azimuth propulsion and the main engine

propulsion are driven by a determined mutual power/speed ratio. If the azimuth motor or the

"main engine is not capable to keep its reference value, the reference value of the other system

is restricted in order to maintain the desired power/speed ratio. In the fault situation of the

'system the power/speed is kept, however, to the point where the full power of the failing

~_ system is achieved.




control 42 and a separate control signal 44 to the

speed control 46 of the main propeller like 10 the

Figure 2 shows or a common control signal of the main

propeller is forwarded to theg thruster control, which

controls the pitch and the speed of the main

propeller. The CRP control defines according to.the

Bqﬂhﬂf@ml FI9R S¥ueIaY mew hevsH hask-upimeds whishpppassesithe CRP control.

a2|nuth ropul sion unit and to the main propeller as

Thisgls plpeirated dyithe coniel prmutSc%ﬁm‘bZr@d 46nEche diigige y- The geedef this mode
maybeléle %tg? fﬁd% d&f t{)%%c Ib%)thI s§f§tﬁ : rsn?rg.llt ﬁouslﬁz..
a ues uni t

epar a e contro € azl i
Th% g?w%ggg% ﬁ%ﬁebée{ﬂed Vf‘?am ?f%ggc'il et cSonF‘F ﬁ%gﬁlﬁéno?@)g regarded

Hnfitrigg thiuo thesmeﬁﬁcﬁﬂﬁis kmlfaﬁke 1rﬁz@gﬂ1cﬁ1 afaytagy withih thersepsd bethe attached
In the target of application, where the main propeller

clegmss i xed bl ades, the CRP control defines both to the
mai n propel | er and to the steering propeller the speed
references, by which an optimal overall efficiency of
the vessel is achieved. In the Figure 3 there are 20
descri bed power curves of the propul sion notors, which
are utilized when de- fining the control signal to
the propeller drives. As adjustable variances there
are the speeds of the notors and the pitch of the
propel l er, by which the' best overall efficiency of the
dri ve is determned in each situation During nornal
driving node the controls for different propul sion
systens are ranped so that the nmutual power ratio of
t he propul sion systens remain in the 25 desired
limts. In the conbi ned propul sion control node the
azimuth propul sion and the main engine propulsion are
driven by a determ ned nutual power/speed ratio. If
the azinmuth notor or the main engine is not capable
to keep its reference value, the reference val ue of
the other system is restricted in order to nmaintain
the desired power/speed ratio. In the fault situation
of the 30 systemthe power/speed is kept, however, to
the point where the full power of the failing system
is achieved. 6 Both propul sion systens may have a
back-up node, which bypasses the CRP control. This is
illustrated by the control inputs 36", 42"'and 46" in
the. Figure 2. The use of this node nmay be selected.
i ndependently to each systemor to both systens
S|nultaneously
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The invention has been described by its certain
enbodi nents. This should not be regarded 5 limting,
but the nodifications of the invention may vary within
the scope of the attached «clainms. is 7 CLAI M 1.
Met hod for controlling a propul sion drive, which drive
conprises at |east one first propeller drive, which
Cld es a first propeller, and by which the propulsion
power and/or rotating speed of the first propeller is
L. adj b@qt@si foawanmllm&agmmﬂ@og diyadwhich geive epmpripeseat 1pgst one first

pro%ﬁer o t he | g ga(tgs; % g’?% I'Pg éll%r a%dabt egvhﬁﬂd[PQ g& g)%is?oqm ower and/or

ecdn rive
rotﬁﬁfgesﬁeedilof yhes&pap@q)elaierflﬁ adjuerd, harQIt ahaéasa Bfle téend lprcq:teller drive, by
and second opeller are arranged in a CRP no

Whigha? £89084| Iireael cp iy patpted podadj odheraby the d’gﬁn %qdoﬁle second pro-
pel% 'dﬁ%e 'alge € %ﬂl?ls(l%}‘ry:a‘ilat :? ﬁ%nrc’ Eaﬂ:ﬁ (ﬁh&'%ﬁ rt{?é ﬁﬁ? gd propeller are

ereb |rst c or con
arrdniged tin qar(liﬁélrﬂlcelle dhanaetermad ia thetc andhec arthodl thsqgnlajlsion drive is

conérghg& g{(] tggl%‘gi ocm%{rﬂge 3 e%:q%g iwh Eﬁglﬁ%set rcgr?tg'(l) Vse ﬁ){ga controlhng the first

proﬁ@lféi’ rdivegadd g sE&cﬁ’aﬂrﬁoﬁtroPH@ﬂaﬁ%le Ebzﬁﬁﬁhﬂg"thte%éoddrﬁoﬁéﬁé ldrive, are

and the second control srgnal are generated to resul
gengrataspliommiie wotrbl geengdopul si on and/ or steering power.

3. Method according the claim1, characterized in that
2.1 heMBthOQtacg}rdipglthﬁeclaim lachmhcteriped)pethlaeﬂleémt antléhe second ‘control

cond

s B g e e oS U S R or g e B
5. DoohetpRanbutits dima A Gleed 5 T b iRaarGieaing: o mon

prof)é]&r ahd@ihBlsdoon8 PESROEAE h sRErhdproPdlert he second
propeller drive i's a power engine that has been

4. arr pngesd ARodlidd Mediahal teha@actﬁﬁiélpgl fhat e toP&ler drive is an
claim1, characterized in that the propeller blades of

cleattieal mw¢ar dziye drad hps bage pirargedintoanarientioped.ol | ed. 7.
Met hod according the claim1, characterized in that
5. t heVipihepepdosding dlie elhien Bothanpeterizedin that thei seeandrpropeller drive is a

povJe'r )e(ggmep {hafjheas ‘been arranged on a fixed shaft,

6. Method according the claim 1, characterized in that the propeller blades of the sec-

ond propeller drive are controlled.
7. Method according the claim 1, ciiara.cgt:':fiize‘d in that the i.)fo‘})‘c;i-lers“ of the: both pro-
peller drives have fixed blades.

8. Method according the claim 1, characterized in that the rotating speed of the second

| propeller drive is controlled.

9. Method according the claim 1, characterized in that the rotating speed of the first

Iﬁropeller drive is controlled.
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8. Method according the claim1, characterized in that
the rotating speed of the second propeller drive is
controlled. 25 9. Method according the claim1,
characterized in that the rotgting speed of the first
propeller drive is controlled?® 8 10. Method according

the claim1, characterized in that the power .of the
105 i r Methgshacserdingsthe sl dg chirapterized igthipt/the pgwer of the first and/or the

I . according the claiml1,
Sm%ﬂgﬁé’F@%ﬁ%gé%ﬁﬁkﬁﬁgﬁfin the emergency situation the
bl a f the firs ropel l.er, .angd .t.he operating.. ..
11 po Bt R inoh FER T & A 18y it Tud Bk situation the
blagé i Eleadtemhy Syt ﬁl@péll’b@tanﬂ hBy op&ating kedetl| of thé¥ecoagropeller are ad-
val ue and that both the bl ade angle and the operation

justededpubpneopdyfsor that ey conewrrntlyr kryel 2e5r valpe andrthpiepoth the blade

j q oi Crect | ti .
aniEHE R ol AR Do BFHBRAZI S Llr b U Al MR towards
thempppaifesiienti@r int@ causiigahe stoppf iheekipat | east one first

pro- peller drive, which rotates a first propeller,
12.andApyarafas dbr ¢daerofin@pup®palsiopaitse, ahith @ompfises at Qeast one first pro-

otating, speed is control] able, and .at |east qgne
pellsB e phispdplas Ty aropglleryand hy aviieh tsprppuien peper gndior the

r i S :
rotdiBEirRel & Sofhomanley Ald Ablcdt AREY froBeller e 0 wiith  sccond
propeltsh iptdtatablarmidt dostrbllabid, veretebyethefatstpmdpbé keondipeopeller drive are

arranged in CRP de, characterized, in that the .
essgiply gmats%ﬁm e gtgefc@ﬂttps Firians SEoMLPRBRIG o1 #Hueed in a CRP
mofé, OBMHraLRAiZEd | MY tRe ShPFhiBs CRIPREs GOBIHRRY. deVfR8r 8P ¥ontrol the

based on the control command the 15 control device

progélpienalrivs by 4 pingle cootelr esimmingh athercby bakridodn thecofiirplseommand the
con%)g%egi%ee%yg%e?é %ﬁﬂr?t c%ggcglrsg%%ﬁ g’:yce%heif}fa@lg ﬁgﬁ,t ?)gogj%ﬂgr (fnovrf]:tig gtl)ntrollable,

he sec
andeoRteral doalbBsignal, by which the second propeller drive is controllable.




