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WD 2004/ 089740 PCT/ F12004/ 000225 METHOD AND APPARATUS
TO CONTROL A SHIP The invention relates to a net hod

wa@ane4ago7appar atus to control a ship, whereby tPeT/ERDE@/000225

is propelled and/or steered at |east by two

propul sion neans. Mre precisely the invention

relates to a nethod according to the preanble part of

reTAOE AND APBARQANS 8PPEORITHEORA Srpeor ding to the

preanbl e part of the claim10. The propul sion system

for large water vessels often consists of several o
phe pevengen sglpias to 2 methodvimdsa apperatitsitogonicarit shop, wimeteby the ship is

r Les,from.each other. case b se. As an_. .
e RS of B M bShsfRr B R arvsiefiine invention
oflateBidla pretRel dcesline Bf pfapdlabft oSthe@IdiMdl and to an %Pparatus ac-
propellers or a systemwhich is conposed of two fixe

redinafodhepicamblegisg affthe ¢laisap@r at e steering devi ce.
Further there can be propellers wth fixed bl ades and

_ : e . : '
L i R BfS Rl 2 Bftcd Porklf OF Rk Blopelle appara
tnwihesesonstationopmitiob ped simiatire vaties hemreach otagede byease. As an ex-
after the oth%r on the s$gn axi s and i ch rotﬁte in
RS G AIPF ARy % EYSER SV 1S SOMROGed P M3 RiPEH &%, and of separate

e B A brbpelldrSBPacYBlehwhRhak IcBipBERPSH @ dixedl Piald pRpkRers and of

drives, where the steering and/or the propul sion
srnarase: sieetingadeee- Fyrthewthetefdan bermropeletspwitls ifizad dbades eisd propellers

: [ b yen in nner .t hat .
L35 BLBSHLOSRITAC L S5cBL SR oAty bh hptementation
densisteof fropellery wiitchuiaed beerfarridded 008 tfted the QMBRRE the same axis and
d the directjon of the ship and the contro

finin | > .
Wg‘i‘ﬁ]i’anrd’%&%f hi fRtkedistay e stirestionsy e 5& hrglledm GRPtigopjilsien  apparatus
g@@p.t_ ' perator may give the steering

ommﬁ)gﬁjgy%o%ﬁgge%%ﬁé@%?trol device, like by a control

stick, but the actual controlling signal of the

br gppidsiveny vdere the stesting asdpatheteopudsidin hétermeistcatiggdebyofwo different
devi ces. , Correspondi.ngl the control . of .the bl ade

Rpp BN iRt 28 SHtiRg bttt SR BRI & mARFT ket corresponds
SRNAafcRrikid e prRIdioh devicd. TeouphRr g@ﬁ%écﬁé.'g.sthe control command
rotating speed or the nutual control” of the

dyiming theditestion ofide shipsanidshe eprirad cemmant defungdbe speed of the ship

I n emis as.efficiently as
RSOk e 0ol LA BT T e CoBang by one con-
w6l @evicep[ike by arcouttdistior| butCthé attiBlt @neBHing ihal¥¥ YRl propulsion de-
control of the adjustable drives nust thus carry out

YIRES BottPrigie Ootffereas tine efidavicss igrrespardiagly, thsaeangrobpf the blade
%11»{%2? aﬁﬁ e1e %%roﬂallﬁa %‘&gfé %E%Jggllerbﬁggf bk %E&lratg ff;o'rﬁ W& Eohtrol of the pro-

So be as
peller’s rotating speed or the mutual control of the CRP-system’s propellers is separate.

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 operation 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 right 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

wob@n/08aTmni Ng a specific speed can cause to a PONFR004/000225

action, which has 30 a right direction, but the
propul sion power is no nore opfi nal because of the
changed po- sition of the steering propeller and the

foff ¥Rbladcoeld By c4RE FaRRAE bNEVYalVBIfR A6y l{ﬂHESLHB ellers speed is not
CONFI RVATI ON Cd{DY WD 2004/ 089740 PCT/ F12%04/ % P .

srnylisaeqyishirs radured byeihe ERPsBmedetuct i on of overal |

efficiency, if the propellers speed is not

ﬁeﬁragf‘ﬁg Spea aagsgsﬁ%yg{aggor?%tst W o ﬁrb&ﬂ%m{l deviges one con-

trot @ctmndp@nsmgctn odle prayedsiandevianalsd a[f&ctsaotth@ﬁpe‘rmmge other pro-
t he qgperati.on

t ce al so af
BRSPS IR0k B e ot ne Behi pbiisnes ebyherhqlpgystem.
operation and to the efficiency of the whole system

The deikvt ved andlg ﬁ‘@%ﬁ@ﬁ oF YId ﬁ of cIbf W thesa\Fahlgﬁl%cEnergy and power
where the avall able energ and power are variously

prenyagioysly dinpitagnbrth Uﬁéerrmun@} ﬁﬂ%e sifuatian iabé esmlally under excep’uonal

d P ces.
ERARFLALLY MSERBIGRPALE s ST SHE Byl o producin
pmcbtijd thei edmstaaﬂd:y loharh&rerigitis @St@@pbhﬂa}hschﬁé et inflyl fffect except the
t he a )ghar atus., The control nmy affect except the 10

ficieie’ O€ {AegropHEiop SEpEmSH ﬁlSWB% EHebility af g rrapulsion system. The
fcﬁrl:ésa@ i6d Yo @Hfe fslt?)g)eﬂ I if%iag?ﬁﬁc%ﬁﬁ EtFhen' B tﬂeoé\;{é;ffe%tlon angle of the

applle to the ler"vary sig |f|can
stheringerbpaler ofither(CRR-systerh healized wethlt]n’agammutbﬁhbcﬂranmfn t h e
CRP-systemrealized with the azi nut h mechani sm

a%]e%}a/ogljg :?I %/ tg; g)&l?%[gntqﬁs Fﬁ%?ﬁz has $9 %Sr% é.n%%iﬁghg%}%zg %f the pro-
leemlmiuetdagldorb@dﬂnammeebMe @&gwﬁ e&ﬂus@&@&éﬂéh ]g?glrtthg%geed Con-

eed. Con- 15 trolling of the nutual angle enc
B’@ltlmé of thagauiyalangle difierange betseen five arepelders fbhaﬂ |afef arangad on differ-

SIS 1 oy LR ARG L GSEL AT Gt B8 pre v

61902i7s invention is to create a new propulsion
system by which the control of the drive nechanism

' h I I ratus will be
b PordDon i g ermiognt i PRRE AR PIRBEBIE Stop by which the contro

B BBIdBR Widchari6in SR la\sBeh Raidd &vERl Rﬂml batus will b d out
char acter |czlaed by taheﬂ%‘ eat1 ué;es o B Y\ﬂi ?’I@at eri 2ing carried ou
pegtticiently hepessiblanThis @oblees pidhbié sajigd by the methedh-whlch is character-
ized by the features of the characterizing part of the claim 1. Correspondingly, the inven-
tion according to the invention is characterized by the features of characterizing part of

the claim 10.

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



10

15

20

25

tion according to the invention is characterized by
the features of characterizing part of the claim10.

wab@498479i i on according to the invention resul PGI/B20@0p0225

favorabl e overall efficiency of the 25 ship's
propulsion apparatus. The contBol conmand fromthe
vessel's bridge, or froman- other steering place |ike
wperkiing poi@oof thesproptidisatdRdickdwhbe gBi?érﬁhr?goﬂlUc%h{rgf mgnals is defined
ghlch prqc- esses and delivers the control command

aisdrigthedy ghasacierisfigs entogthair cofrespondiag waeiating values. The first and the
RERRY! b RN Y Y cont r.ald e

REBRY PRORMHSHLE S ottt e bt tin R0 'Bler o ihgrehy they are not
denpleksntotthe szet shdafedr hérsh‘aﬁs obde mbpéllhes UesEsRlithet Béaxial structure,

tations of the. prop 0 sions_devices, the status

hFﬂ%ﬁ%wgﬁ%¥@§ﬂ%ﬂH@5@ugﬁp pnyacatheis . Li kewi se t he

opti mal WD 2004/ 089740 PCT/ F12004/ 000225 3 operating

POttt CRP ahﬁﬁg&ﬁé}ﬂ’ Whe EQMASVIaERS pi’%ﬁ)%ﬂelg CRRIcRIO9nl Bfer the other in
contr ol zgnals is defined based to their

thedeagitudinad direetiorofithe shipi are g@tﬁfdéfpﬁﬂ@gn@ em@anaity mgthe same hori-
T, d.the econ o) e dr| e are
é@ggﬁ Vel efs ééeselztﬁaallt%g dthF ng?ﬂui%%rh ala?,lJ }ﬂ%n éﬁause a propul-

abﬁ effodt thaimsl pé adivamtgeoﬁm @@ﬁmleshaédrdln-éheﬂﬁ hfﬁén%oﬁfls apphcable to
propel | ers have neither coaxial structure,
flr? ;Pr%n SigR FYRIRY VAkysthe arapgllers Aave 3 mythad atqpubmeerffect n

the CRP arrangenent the counter rotating propellers,

WREGEBIngr 8 &{ée{n%fftteﬁﬂc RRGLRGA thdy %sgﬁs Ip?(gﬂl'lsﬁﬂég s?s%m consists of a

di rection of he sh Ip, are genera
ﬁS@EmQPBISiCyI wraishands arenblde, so- Qa:bleﬂaimm&theﬂyropllllmohsmeans The main

CRERLImE elrian® PuRRhen o Jhe SPRD ropwan moss, e.g. dircctly to
PEVEEng 8RO Wi chSroRASSTHB sBaft, ArCRhidh MK iérotptlﬁldl R%l@éﬁs i Eix'e& Simulta-

applicable to 10 such propul si on systeéens,
pioyply) thermain goeirel genewates apetbpdosiroh Slefliﬂeb}t whixctbe @Dwgr and rotat-

900 B L 0 1B B BT e

toutha gbdpeilsiew nivahd €eht dZédhtkoly Brdepuhicd by ™BRNGterdd) &ttiBifRs and the
ntrol thus_generates a control signal to the fixed
iﬁﬁ‘&é‘é}géﬂﬂ%‘ﬁs progulsiongneass+ These finctongedre @ﬁlg‘led@ut by the manners
r
i 9438 R IR! hsh O8 M SR, S SRR v

tglm‘éuewbaﬁolamgmeﬂe arecanidsteal sosth@inthb colpintkli sffectiBe pPOVESS the propul-
rotat- ing. speed of the azinmuth propul sion nmeans

ﬁl%n‘é%vﬁ‘ierséff?lgﬂ“z w each control signal effects to the '
propul sion neans that it controls is determ ned by the

A&doedinglko ahd furtiét fofRdhle EMBodiment the emergency stop is carried out by the
invention. Thereby the blade angle of the first propeller and the operating speed of the

second 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

invention,
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adj usting means of that propul sion means. These
functions are carried out by the manners known in the

w@eao4ngo7gener at e the desired speed for the shiPCT/FI004/000225

accordance with the inven 20 tion the control signals
are adjusted so that the conbifed effective power of
the propul - sion devices is optim zed. According to

ondrif L2 dbexibps afschabdiR BARLM FBNbodthe s§HEMARBGYix ?ﬁpthe invention
is carried out by the invention. Thereby the bl

anéWa of the first propeller and the operating speed

of the second propeller are adjusted sinultaneously

SO iR At ddsBAYesGROEITE & diks BAYE pfsufi Ml ¥ oefipy@nd that
gat i & 088" causi ng

they both are adjusted towards n ve v
t he stop of the ship. The |nvent|on wi || be described
The ﬁ@paﬂmnb%y stetsofoneessativlostirired in thefRagure gcohsists o€ a main propeller 2

d b |
b8z pROENE £ il e iy B srre de RO APt e ship 6. The
pﬂopelldrmmrma@ged WOhE QBANA GRS H ko Rtk &%ﬁ/agp&?e%@ons whereby they

Fig. 2 descrjhes a schematic diagramof a control

%ﬁp‘%&(@ﬁ]aa%oc%?ﬁlﬁﬂr%@ PremsioT gxstao.ohhe shedt 8 oﬁfut@e nin propeller is sup-

f _the pro
arran 5@?}‘5 nt Qﬁn{%@{oa&% s} .S‘%%ndithg L&Y ng 14C 5@ 593&?6 ship, like diesel en-
gles suriphies! diine pmelﬁb th shat:. Twnshessese@fine@ AFREHO VR BRBE hgﬁre and the

f
anelof S B SRR fohS BhEitsiaghaqpt 61 amier V@L%@%Bheg Sin case that
1P 086 hafH  Fgind it 'ﬂ%dnﬂié 'ﬁ?ﬁln %H fie i arr o 8&9 qyn%?(ﬁ @ e propeller

directions, whereby t ose SO-C
Pebpl ﬁleomamypnognﬂerm élas IadﬁlstaBleolﬁlaﬂése thayi arepécdp@lhige in the way

lirrrlz)l\xﬁluag nssagélt gd b p%q%gllgrﬁ%{l;ll :?l? k@vedto )@ggffadg;l "ll“l@q sﬁ%?l%gtp?gpeller 4 is
atipptd ®sa ﬂfmhﬁ/lg ﬁﬁéﬁﬁléd bnfidEa ths 17, V\Qhéii Saﬁgg'%@ gf‘mmg angle

are shown in the figure and the 10 prope
quhq;am@raégs mey vhey keorgi3é dtglaaesaazgﬁnras 3:$6@ldéigreés Tha eRectric network

A Pl R Sl oy eeperbiony T8 Gapiedeby e tain ehiine 10 or othr
p@mp @n@ﬁﬁes 1%P abipplidsfad BRCHR Motk ORE Htﬁt{l egz tlpaa§tﬁer1% yropeller The

adj.ust abl e bl ades, they are control
skasEe Prapeleicth and phe mairprepedloe? laey condrpllad by theiv ewhicketdo] devices,

| e an i
0 S APLARE AR Sl S B o 1o o
catdapve drithuthaiingendiogltBe azimuth control 20 and the thruster control 22 receive
their control signals from a CRP control. The invention may be applied except to the ap-
paratus comprising the turning steering propeller also to a propeller system with a fixed

pod, in which case the steering is carried out by a separate rudder.

The propulsion system of the figure 1 is controlled by a control scheme of the Figure 2. It
is to be understand that the scheme only shows the essential parts that effect to the solu-
tion of the invention and the other parts of the control system, especially the parts effect-
ing solely to different propulsion devices or to their internal control operations are shown
suggestively. The control commands are given on the bridge 26, which control commands
determine the speed and direction of the vessel. Depending on the command location the
commands are given from the middle 28 of the bridge or from the command device of

port 27 or starboard 29. The effective command device is selected by a selecting device in
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15 of the apparatus nmay vary from 35 degrees as far as
360 degrees. The electric network of the ship, which

WO 200e/08%7¢0 zed by generators 18 rotated by the PEI/RI2004/000225

engi ne 10 or other power engines 16, supplies an
electric notor 14 rotating theSsteering propeller. The
steering propeller 4 and the main propeller 2 are

admbwal thartheb)If rétfiited NG coi@id EOMnABYd E8Salso BY oI 2§ by the control de-
azl th control device 20 and by thruster control

iSedogsiingigdhe markias yoom.rlheccoptrot eprdmands amk thansthered to the CRP
b&%?dltdnmzi Réhidf Héﬁﬂe? pGALHL gg?ra n(?rb%]tgg?e h:cg)}#rgf Bepals to be for-

control 22°recelv heir con
varderddo diffdrentimumiitiomminnio the agippith gt @Mﬁﬂhaih@r&ﬂlﬁlel In addition

th teering propel
B8P s RBRBY GiBER P CEJtstofails e Aerisamops alicr Hhives anthe power
gasableh §3281thé GOm&nQ@Pfcipﬁgldﬁ%ov@f tﬁeeﬁ%g@%ﬁmrl*ﬁgtge \E operation

The propul sion system o he fi'gure IS C r ol
modeaf ﬂ@|vegsﬂheﬁrgmdhe CRE dontyolr &4 Qcoﬂttol sighalii 1S sénl thehe control unit 36
shows t enti al

e IRR AP Rleb R ERE BRI P GRS Pt o B ToH: criving the

ﬂultshﬁa it tb@fdtﬁlo@fspééﬁﬁ)ﬁﬁé‘ﬁf@lslle?ﬂsﬁfé@ oﬁ%os%%ﬁakhéfther control
t.he parts effect- ing solely to different propulsion
Hetal deam ghe CRE epntiol isngeat tmthecesminobbnio p8raftthe msaimmpeopeller, which

d v
lﬁ]@.g@’g? It oo g%i bl&ﬁélﬂﬁﬁ%%ﬁfto?agpﬁ }géedc ?hranrgﬁ?lgeir%aglg t]?%lélage angle of
hp @e&peﬂndscdtha’e‘dlblreqml@ﬂ pedyRlsies g@lver 19@%@%@ fglr"lgﬂ] 1§t {b@formed by the
are give
GRG0 IoRBEPRER o fhr S8R (e auhhamdhaeonieel withe conirol
lﬁﬂl%tpltz,ﬂ p%peﬁ%f" ‘ﬂ%‘ﬁ@ﬁ&i‘ngzgn th-gmé] Sl &tito Yx%%glgg%fa%?g%&caﬁrol signal 40

Is selected by sel ecti ng evice
ipdmvrerdabiey m@GQ@E angleacdantrohA2 rad meerepal’afe ¢odgdl kiglalt4eto the speed

e T R
0aNPRGStSlealsefotwated & the thrher Rt SRR QPG HD E)}tcﬁg énc} the speed

whj ch ‘defines based to the operation stage the
Qﬁ%ﬁ%?%lmﬁpﬂkﬂfor- war ded to different propuIS|on
units, to the azimuth unit and to main propeller

'Plﬁ:dCRP Wniof GefirliE a&go?ﬂﬁlg t? iR dt§/ tn? %egg%gt = tro? spgnafssboth to the

are affected anon hings
aginauth givbeulsinn hm&raﬂld to ke ﬁﬁﬁbpﬁ@éﬂ@rﬁ%b}ﬁm@@ ]’Ctd)ﬂiéed'onﬁt)l command.

S S Db S P o gy o conl
S0 4008 D B, by OBt . o

cgnglymlmrqontrnbvalm topoofrol thi aotation spadthnttadeoirdld 6Nthe main
pg(%)ﬁe?lrglb I? tﬁeht%réjeE op aeI;plll%arltlon ];v )ér%q[hg IqlallrE Sro%gl?grthas %?(gctl Elades the CRP
control defines both to the main propeller and to the steering propeller the speed refer-
ences, by which an optimal overall efficiency of the vessel is achieved. In the Figure 3
there are described power curves of the propulsion motors, which are utilized when de-
fining the control signal to the propeller drives. As adjustable variances there are the
speeds of the motors and the pitch of the propeller, by which the best overall efficiency of

the drive is determined in each situation

During normal driving mode the controls for different propulsion systems are ramped so

that the mutual power ratio of the propulsion systems remain in the desired limits.



10 signal fromthe CRP control is sent to the contro

unit 38 of the nmain propeller, which based on the
weonwtgd74ei gnal defines rotation speed of the peDPEDI4E00225

2 and the blade angle of the propeller so that the

requi red propul sion power is génerated. This is

perfornmed by the technique known fromthe control of

tih thede@slehed propilsisidcdnt@Midie %6 nphth Hropll§iok AR R main engine

| abl kPItCh propel l er. Depending on the inplenmentation

E{leﬂg} nyarg <styen OE adstrmgied gpall pover/speddsratior ifdheiedmuth motor or

Ha ; : rate contro

A P h B B g 1RGPy BE BRUE B R value of the other

pirstéape i westrickddeintdréerfp gueintath thi @esired peved PPN GO @k fault situa-
eller is forwarded to the

i.gn of the, main pro .
B0 BE e el o PO SRERE Bolebhioset e bpheqitatridharnthe ful power of
thedsiling 8fstémes AMidvelr opel | er. The CRP control defines
according to the invention separate control signals

ﬁg&ﬁpto the 20 azinuth propulsion unit and to the
fnpPiopBiston wisteas may havsa baek-upanedsntwhith bywassesdthe CRP control.

: [ [ I Lt he trol co n )
DS Bty BE BEenRRE S8 o B 562, B HEGRE Edbe use of s
mpdenal bestlected iglepardahity tdeach egidnn o8 tOBNE by Rétds simultaneously.
rotati on speed, and corre- spondingly, the contro
%aluesttOICOQ}rol tqufotation_speed,and bl ade angl e

© N gntign has S?Ib%ﬁ‘éplil by ifs gefain e&pl@c@m@qﬁs.a"gw ploald pot, be regarded
AR, bleth8RidAi id %Qﬂy@ i P
co ntn?ol defi nesﬁ}%‘g?ﬁé (!t)%ﬁ% Eg’%?r%?%n&%?op I gl}nngﬁﬁ S‘i%?e toﬁghe attached
@W@@ring propel l er the speed refer- ences, by which an
opti mal overall efficiency of the vessel is achieved.

In the Figure 3 there are described power curves of
the propul sion notors, which are utilized when de-
fining the control signal to the propeller drives. As
adj ustabl e variances there are the speeds of the
notors and the pitch of the propeller, by which the
best overall efficiency of 30 the drive is determ ned
in each situation During normal driving node the
controls for different propul sion systens are ranped
so that the nutual power ratio of the propulsion
systens remain in the desired limts. WO 2004/ 089740
PCT/ F12004/ 000225 6 I n the conbi ned propul sion
control node the azinuth propul sion and the main
engine propul sion are driven by a determ ned nutual
power/speed ratio. If the azinuth notor or the nmain
engine is not capable to keep its reference val ue, the
reference val ue of the other
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systemis restricted in order to maintain the desired
power/speed ratio. In the fault situa 5 tion of the

waywnesa7ahe power/speed i s kept, however, to tPEI/pRI000225

where the full power of the failing systemis

achi eved. Both propul sion systéns may have a back-up
node, whi ch bypasses the CRP control. This is
CLIAIMS at ed by the control inputs 36', 42' and 46' in
the Figure 2. The use of this node may be sel ected

L o REEHE Bl eyt iaE FradP bRt Mawhisiie cesuiepetidagt one firs
Fﬂoﬁ_el%i'rdr% NwRIEA 96k 8 Al st p-F?Hbéftleﬁ I'bﬂ? lb?ﬁ/{é‘lﬁEh e lﬁr@@ﬁglglg gower and /or

imting, but the nodifications o I nVertion
sedgtingieed of thi éirs poqrsllof istaHpsttlt achadeast bz sesondBopeller drive, by

10 4 F12004/ 000225.. 7 Al . t hod for
SR R O i A5
pdllek dfise arenBscntinldy seppfaiieirdiBleadt! %8s, chbacheri-eH 3l Byt ‘f'ahn‘gle method

&%rst ropel | er, and by which the propul sion power
Propwsigh idxge dpeeniroded thea singlstcopirobedthmpnd, swhereby a first control

' : d [ dri. .
619 Xl LR 6. RSN PEH Sl 88y B concnin

thibeeming prépelled drite, ardehérated damm theoltrolR@nkBinddr i ve are
essentially separated from each other, characterized

i n t in the thod .the propul sion drive is

%pnwgﬁofl&ﬁccﬁ mgr{_ﬁ? Elﬁ}né lcglf‘ﬂllg‘ﬁﬁeel?& : ﬁ“é‘:‘ thiHasiey! the second control

digriad breCdAtia®dd to $ésdRah ohBmaFQRhiAd fgf&?ultsf&ﬁ aﬁli:i/rof Eteering power.

propel l er drive, and a second controf signa or

controlling _the second propeller drive, are generated

¥ r o¥rethrd agerding theedpirnhcharacterizadsintibat the propeliarg dtihen by the first
' er | in.that the first. and the,

agl g ﬁgér:gdéc 8%(?1 ?{? I%ﬁérsfgég eaa{r}]éané(éé] e gtfee‘?fs?ngla]'l§§ﬂp? Egﬂzontal level, and

thadttherplopelber breadtappddp tesopposidndittiond. eer i ng power. 3.
Met hod according the claim1, characterized in that

th opel lers driven by the first = and the second
4or OpERPE Acsarlipg dhe, plaim I charasterizadria Batsbattizal pppelieredrive is an
el ca0 HoRdr driv¥ Bhat h%@eentaﬁ%hgélcgﬁt PACODS n%tgrp%dar e rotated

in the opposite directions. b1 according the
claim1, characterized in that the first propeller
Selr Methadsacgerding detctdimal, charantedizéd/in thatathe rasorde@opeller drive is a

' azi nmut 0 . t hod according the
P ?%?%?g?‘?e {(]:’H{al?aasé%t% & ?rfaé@eg ﬂgﬁﬁwgﬁh 'second propel [ er
drive is a
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, characterized in that the propellers 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

propeller drive is controlled.
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power engi ne that has been arranged on a fixed shaft.
6. Method according the claim1, characterized in that

wo b@4fposopel | er bl ades of the sec- 20 and pr opePCEFI2004/000225

drive are controlled. 7. Method according the claim1,
characterized in that the prop&l |lers of the both pro-
pel l er drives have fixed bl ades. 8. Method according
1 DeViethall Adordiab aRaEIhgs 1l ZEshrhbtelBad if M@t thetp@weﬂ of %&%@t and/or the
of the second propeller drive is control 25
MeoRe arepelordriviegs edmdrodledi m 1, characterlzed in that
the rotating speed of the first propeller drive is

7 .
FROHERbEeorde ANV AN bt T TSOR AMZES embratlley sitoation the
blade poglerof diie fitse pfapelér addheoptiatng sgsednd ts S&l‘ﬁhﬂ @[ opeller are ad-

drive.is controlle 1. Method according the cl
BRI 0t Beh NG BEVFCAPTS VoG hrRoth the blade

Madenand @pe‘?:itlotnhéi)eéd b Eheﬂ?r@ﬁﬁlelr Qe ARthet Q&ﬁu@t@& W49 the opposite
speed of the second propeller are ad- 5 justed
direationamtibesising dlee stomof theelipconcurrent |y have zero
val ue and that both the bl ade angle and the operation

e | e re. further usted.to d
FREAGp AL I5: BRARRLLLpAL R A AT 0T e s o

pdilep drlizé’, wifiplp eotatsis fikQ preypedies, @hd b gviacothe @)%Iﬁilﬁﬂn owel and/or the
drive, iCh con&glses at | east one first_ pro-

’Eﬂ’F"-‘ltl'P@ SPiffl SrPopBpiable agdpf fegst ereoaaandewropam dwemw wlruch a second
0]
BRSPS OB A0 L BT SROf e e
dzsyetvlkaﬂlglsepara’eddﬁdn madpethee,r ch:ﬂ'acwt'laédih{ ¢hadnitt apparatus comprises a
y the fir nd the second

contio?lable ghél

Y §p icgBU Yy e EgRwFep W epainglegontrhsumpand, whereby

[ B&r #BRGHE EbERENd the RBASINGVARPSEREHN qrra{

cgntfgl device to control the propul g%on %ﬁlv béﬁgﬁﬁkgnﬂ by

whighthe &t preriellendmienis, contrelatly, andassedomdh cortienl (s[gmlaf dly which the
nd the c ntrol e generates a first contro

és:eggTr]téngp% Slof n?rl’l)ﬁ Y'%lfa“r st propeller drive is

control |l abl e, and a second control signal, by which

the second propul sion drive is controllable.



