WD 2004/ 089740 PCT/ FI 2004/ 000225 METHOD AND APPARATUS
TO CONTROL A SHI P The invention relates to a nethod

wagglmg]?gﬂppar atus to control a ship, whereby Ptclfﬁ‘lzﬁb‘inﬂmzs
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opel I ed and/or steered at |east by two
propul sion neans. Mre precisely the invention
relates to a nethod according to the preanble part of
t.he ' ¥ Cs cording to the
ﬁ@gﬁﬁﬁ%m@@ﬁ(ﬁwéﬁ’w%ul sion system
for large water vessels often consists of several
Priedatdndon sgdaes a-a thethod wibaeamaeinatts etatrot @shipoivhadbly the ship is

structure, varies fromeach other. case by case. . n . )
ROk PRV RIeEehAtEtE PY AW PERRUsiAR MpAos HMPE %ﬂ%&@& invention
QE1afB 1412 RicBRAlak & ding st 1R pr&@iAE pArof BE 8RIth NGnd to an apparatus ac-
propellers or a systemwhich is conposed of two fixed

reardingtodhepreantle aarg obtbe tlgimdBar at e st eeri ng devi ce.

Further there can be propellers with fixed blades and
AfRRRbPRISh syebifoR tirbS Wl GelRbi8 @88n bohstksBOMRERRA dréfeller appara-
system One profitable nmethod of inplenentation

deh svhessongratigh.giairpland sihetets vasioeirera epcheetherrrgeadbiorase. As an ex-
a.' i) r I . . t |

Ak ol B hciln AyteB RO 1B of ol I soparae
afzpang propelldrChPa syatdm avlict &t dongpopmdogfaivodied mdin lpporetieys and of

drives, where the_steering and/or the opul si.0

SR O SeEERISA By T RAPeR pPraiteroliR SRt Sk ks apd propellers

tith &f1@ebllgades iMEHRASopalisE syateniORprofitable ABJMARY oft illementation

corresponds . the characteristics of the propul sion _

geviteof meRRiiersy Vel hipedbeen grranged opp ARTdhe eGRmemthe same axis and

AefidDi fhid hey dichREdib®eRy OdirddRBnshisp efifkat RRIEARILRIon  apparatus

command defining the speed of the ship nust”be given

£ERBremén yotatitigeprepallerioper at or nmay gi ve the steering

command by one con 20 trol device, |ike by a control

3h B i, v (B hBing ik e bOBSLARRonds chldf by tug different

gepputsas, de@ine$,éh@ﬂndhm®mm n_cwhbfu givenfin & meanpbbmidhet corresponds

g{%g%%%}cgft t?cg:ﬂl%t%ﬁeggrgtgﬁl?}rolgﬁzg ee.t (téIP oérg ee:d: eggr..tgg Xonk%:reol command

gRéfq'Prﬂilg g %ﬁ&ﬁﬁ o¥ithd .*l;lﬁp A ﬂla|coﬁt@tﬂtcb@hla$% défeng the speed of the ship
-systenis propellers is separat.e. € purpose o

PRt Wﬁ"%seﬁﬁr& -gjihSﬁ \VRERHRT ey v the Stepidng F‘SF“&%“‘I by one con-

ROP &ALk ObF 8 bbtrd? Whick, ot theckANduBbIIRE q[%gﬁﬂfu t%%% gfdiﬁlsion de-

ship's operdator under all circunstances.

OR

- wient isoleparhtetth aliffetpuidy e P dewi¢eseSomeppondingly, thecoyirgdaf the blade

t C I j r of
eSO U8 coBROMMIA e Y e Sl 4R 35kGor e i o
pelkt’ sabisingxpeadsortthgmuts] potiol bf the CRE-sybtemyygopdlietyis separate.
situations. E.g. the steering conmand given by a

% inlrlr%losescgfi tﬁé( skizig’s%rgpzuils_ion system is as efficiently as possible to carry out the
confrol 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 adjustmernt
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mut h type system when running a specific speed can
cause to a control action, which has 30 a right

but the propuIS|on power is no
g §3@%ﬁgf t he changed po- sition of the S?gérhﬁﬂ%h&%&m
propeller and the fixed propeller. Cbrrespondlngly
nmere adj ust nent CONFI RVATI ON CCPY WO 20041089740

P 2004 of, t.he bl ad use .
T DA PRIl g Df of oREEh Blhefid WinS BifRlcrs soeed s not
syimalianesusiyods reqiinet by decORBfyncdsn:r equi red by the
CRP-function: Cenerally speaki ng in a systemthat

:: %}er a{tsp%%] PfStamﬁﬁatd:ﬁg?%? 8€)on dgﬁ(l)rg z)?ﬁpo 7 @3 Ces one con-
a&cﬂ actich mmstrtgeo omepmpuleien @tevtt:hﬁs@it’f@ts P 5& @eﬂtﬁbﬁ bPthe other pro-
nd to the

d th th
G Gy wd e IndheongaRBind niBe afierachakibe neplgyystom
syst em of the Shl pis cl osed wher e the avai |l abl e
eNe dive aRd cRBYLEystedd 6f 1hashiPUs klvsdd Whdre thelRbilatid| 8@k oy and power
normal drive Sltgtﬁt izn and espeC| al.ly under

e Bgtqugly dimited;ho reweal drixe sifyafipd gad esciply upder exceptional
CadmasaRel HYith#SioRE 18 YbeOlanBAVEth By W ELdr AN or ?Wexb;%oductmn

the adjustability charaCteristics of the appara

g b dheradiistahilfy elfarastaristisecedthe apparaiuy. Bef qoetrehmgzy affect kpecept the

i

%rhgagéq 3 lo2he3 g@m& Whesdth B dildeink ?%121@@3}1 bt the Horullfon system. The
dompehppied \ttatty: mopailef waarrmgmﬁcanﬁghwherge gl the dafiédtivatangle of the
angl.e of the t i n ro L er the stem
et @aplle ot B ERE: Bt RR e S dis el Bty
the US Patent US 5061212 has di scl osed an adj usting
d’ew'tmlwé g tthe USrRatenp €19 SﬂGIQIthmiﬁsc&m@di an aﬂ!basﬁﬂg' ddvidehsd the pro-

s el s M B 41GF anele 1 i et an fgospesd. Core

%ﬂﬁ@dfﬁ[esmﬁtﬁﬂt T e ARAREVRA tib Eto@énereﬂlbt é@%ﬁhﬁge'drbn differ-
such a way that the noise level remains lowis

@msgélp%%@cw@ma vRE thestipaoésstevgbrengimpdon 7s divHesed i fsddS Batent US

tﬁhg%rynventl on is to create a new propul sion system
ich the control of the drive mechanismin a ship

haV| ng several propul sion apparatus will be carried
dhe prposesofdhis iimvestion {5 tasreatesas ey eropWision spster) bmwludhl the control

?ﬁﬂt‘%%\(r grte@{an!i%lf {:{E g (illaw}ﬂ'g s&rérél %ro%gg CaFgfaEr Wg w1ﬁ ycamed out

efea ures aractreri zi gpar arm
ﬁs efﬁomntéjsmm#mbhl thstphﬂalem wdl be bologt ycthe mebitivgl, ichiie character-

ﬁ&i‘t ef:g?tlﬁ%ﬁé glﬁ a%rﬁt!erztglﬂg ?%IF gFﬁﬁ g m 1’ %%rrggpondmgly, 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
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The solution according to the invention results a very
favorabl e overall efficiency of the 25 ship's

| on apparatus. The control conmmand fr /1‘[5&1%4’/00225
efsbg@#sg]g?bri dge, or from an other steering pilgé?ce i?<e
machi ne room is conducted to4he main controller,
whi ch proc- esses and delivers the control conmand as

o e DT on b D il BBl b B i i dofines

nbdsed estheih ehaypeersticonatb tsdit eoatemondig dpsating walped. The frst and the

devices, the selected drjve node, of the, vessel, the
- fekpEEBropH sP% EF SPuiiall Serenen Bomegioh dhr, Wherdpapay are not
ofouplrd catethg wade dh4fVIbE sBAfnd Effes hbvekigithaecdakial structure,

optimal WO 2004/ 089740 3 PCT/ F12004/ 000225 operati ng
p&tﬂfeygfe grimecd pipsisally asrtdiom eask otisen generating the

control signals is defined based to their _

Chahé CRE' drSihé@ber® thd @ubhle tdtatﬁ:@@r@&eﬂl@ﬁ?bvﬁﬂ:h%@&ﬁ’é 4R the other in
val ues, Tq§ first and the second propeller drive are

cthe Mnertudina discfionnidhe shin aressaerally perngedsentinilytondhe same hori-
el Rivel. QY BdsBtiP R Ahs Pﬁgﬁl@ﬁﬁ cnenf 11t r géﬁe%ss&fglsﬁ a propul-

the propeliers have nel r coaxial struct
tsianyefieckthal is am géaniggeis @a pbspibdg droccoriingly theadiventitveis. applicable to

t < otatin ropellers,

i o0 a0h SARGIE Whele e GBNIISR 104 RS R PERGrIER:
direction of the ship, are generally arranged

eswerdiigatol gneoprofitebles modiflegtian- the omtsal’s [peveillsior kystedn consists of a

sential .for the propul sion arrangenent that, .
APSE drgrision b i Bl gp-Sied ey prapulfign spans. The main
a0iieolt thge peiRraAss P @6idll Bgnal\e Hedfixd drobMlSioh THEME, @.ﬁ. difectly to
applicable to. 1o such propul sion systens, where the
PrFefeds OE?tffﬁﬂcl?J Sty P Bl th PeApIsian mpgae & tixadg Simuita-
HRoRRE tHRdih amt & #ggé}htf%é sidkile Bordthe si}éﬁﬁ?ﬁ%ﬁi@ﬂ&%ﬁﬁ%@& QHd rotat-

system consi sts o fixed propul sicon” means

g ypaer ef the ezigaith prepaisiormeanypissputrellednHawaach coffeel sighal effects
r ; | to rthe fixe

P Rbplfis 28R°6 E%ofe 0N Sl b S s s e

wiustingrrotaas ef thrheroplilsibh meams. Whese Hurdienpare pudried ot BYEA8 Sranners

s fixed. Sinmulta 15 neous| e.main contro ) )
o 16 o BenePort et el 0T i S pocplencsi the nven-
dioel theQdodtrol difiglsae adiusled 56 ehap Ble BdbiliQRILEOHoWE P She propul-
is contrqlled., How each control signal effects to the
E:‘Pﬁ(éﬁ‘fl%‘?séﬁol?@&‘ﬁ%d-that it controls is determined by the'
internal attributes and the adjusting neans of that
PEEREENS kO ondRidths: proRHSR | @ Qi
t he margmers knOV\% in thﬁ?ﬁ?ﬁﬁgﬁgﬁgﬁkﬁglgg%l%aé%mbythe

iwentipns dherebye therhlpde angleelibe diustawoneilehanchthei apemting 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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20 tion the control signals are adjusted so that the
conbi ned effective power of the propul - sion devices

is optimzed. According to one further profiE k
tp@ zﬁ%éonozzs

weRYEPENt the emergency stop is carried ou

i nvention. Thereby the bl ade angle of the first
propel l er and the operating sgeed of the second

propel Ler are adjusted sinultaneously so that_ they )
onElir £ SreRor At dpato! Do Sk staRiom e e invention

ar eg@dj ust ed towards negative val ues causing the stop .

of the ship. The invention will be described in detai

by its, one.enbodiment referring to the draw ngs,

vihet'6i -’hge;scrrﬂ?e@ thejchgacteriptiss of the propylsion srngameahgenent of

a ship controlled in accordance with the invention,

Ve 2RAI08%748mbrRGESsE de0&1Hed ROBL Figuré 1| Gonstst @S GhhiR PRopeller 2

a schematic d|?gran1pf a ﬁontrol system according to

epd 2Sie6ang Proreller dg whichiage figonythe samp dengitydinal line of the ship 6. The
A5 il asieh 81 Rlthd Rl AR 5170R AR BROGTRAbs

pP%%ulsion sy%ten1of a vessel describeggl ?%gxﬁgéﬁygmyﬂuw

compefsiastoscaipd LR popypionsyiten. Phe gafindlofithetrean ipngpeller is sup-

- Whi ' . t ugi .

B} 6 ) ) LT oy SR PSSR s et o
gir]:;a wedplivn devd powen tathe lsillaﬁdd“%diaeyenghres afel @m? innfhe ggb& and the
t he C se a sq-cC e ropul si gn stem_ The
B ST © E RS [P SRR 51§ Bk L i Vb copplingeln case th
belgrond @saif ehginé Reusddl e Baif Milginb QudyBbdiRRAY REupl& & tht Meopeller
ship,.like diesel en- gine suPpI ies drive power to the

shelit {f thejgaig mepsller dfias cdiustebleshladas, fheytase cpntllebleaindthe way
kdtRvnldd sRELABE hidin ﬁtﬁgélfaer fal §ﬂs§ PIAAY @%dtbﬁldgg? %ﬁg tgtgérg'% péb}?eller 41is

a gear 11 and/or Vi _coupl 1 ng. case t
areagerhion eghgcoicsllegsaziinuth epprsdtns &) gvheecbyele dpwed turning angle

51 s AR 5 5 PP o o 2R gk DR o
&t Kkib) WhICR i$ BndrfiSed By gerkRENE 18 Soaleq lb;F A& @ral¥PédEine 10 or other
propel | er al so have fixed bl ades. The steering

RAEHSTBEPS 46, soprlies ah g tricomgtor ikAnraigingsthe osieriag propeller. The
ALy &ang:%H&afI e hthin j:s%agélrepz a}éﬂé‘or@éfoi19mﬁggfew&hﬁ&mo1 devices,
1 u rom G

angl e” 15 of the appara may vary egrees as
liyathe gginplo coritnl dlevice 70 end b ¢hrnster ¢ratrabddviced??, réspeditvely, In ac-
[ ' ol r 8 rotated by the .
é#gc%a%&eﬁlatll:lﬁtgg irgjeéﬁ&opﬁea%m A 213 and tﬁle tiruster control 22 receive
their control signals from a CRP conirol. 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 conirolled 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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power engines 16, supplies an electric notor 14
rotating the steering propeller. The steering

B cont ol devices, by the azi mit h dsPR s

device 20 and by thruster contgol device 22,
respectlvely In ac 20 cordance with the invention the
r co troI 22 receive

ntr d thelthrust
aaﬁel rCORL 0! r?%ﬁ‘?ﬂlefc%?ﬁ &° SFt G0 bergigen by the control de-
i vioe3R anatm%iyz tbfm&ﬂﬁxhd REmETEE Pintiod c&xﬂlﬁllafik& arf’ﬁﬁxﬁ,%‘éﬁ%d to the CRP
co r Si, e tyurnin eering propeller also to a
ORRE Bl S e MNP ased foba oopration FrEv ke eAnEd SemRido be for
Si@ded mmlﬁ&ewféﬂ'%ﬂﬁts QM tﬁ% azfthah ﬁfli% aﬁd'%qﬁ'w gr&ﬁ@ler In addition

ropuIS| on system of the figure 1 is contro
c,tB e comtrek prapraansk the pentip] g Qfe affected Bmpug Ofbeltthmgs by the power

URGRILN B0 Hodrt A LAHLiRENEORIOR YoRdWnd ASHASSERLELIe operation

parts that effect to |on 0
anefletad gheorasesl. Fyemitlse GRP ndnnrobaﬁa cotirad pighaliy s@smha adrityol unit 36

t f e SQ| i.ffere ro n ..

0 Ted RGeS fiion. RS ey e Jatih ShistiogRisoRgton 1 driving the
mlommmﬂttha/mtajnon Ejhaed obthe @fdpeﬂétmmféd%nii{s Qh4¥t. WRIBtHRP control
the 1e%%;)whlc.contro nmfmds determ ne the

dobraidfe, ke s s ot He e %é@rﬂiu%m@w mehpeller, which
easmmﬁdhé Ssirol 8pnal BEAnd gﬂcmh

m ddl e 28 of thgn brid gror frggnéﬂt(ﬁetﬁec%bn%a evi c EIBEdF angle of

ﬂ%ﬁ’rﬂf"@f’ epfo thaiihp sppaedmropuipien ppwercis |gvecr@i@dn"ﬂnmds denforoed by the

4/ 089740, .
SR Bt 1 Rt B ARG o conr

Pl'i‘}h peepettemn abp@dmgadnsbeh mle@emﬁmﬂmﬁhﬁh&sepaﬁtercehﬁﬂ%:glal 40
i cati in.,the chli room _ The cont
5 fﬁﬁvﬁézd B8 e etk SR 32, A1 cCioBAote OB S 4 4 the speed
mkntmh 46 efmeambmpalet likd fhe Fives 2ERoW 0% baeRndol o) sloBkl of the
nals%o qli waldedto di fferent propul sion
iopells? isarwaied ip HheRogtonsRptio Vhistreoptels dg pifch an the speed
&itidlé tia@propdiRrt he control conmand the control signals

are affect ed anong ot her things by the power

ﬁilfgl bl e on board, the conbined propulsion power of
guirel dfinghpqeqrdinge thp érvantigmsepattecopfrol figoals both to the

AEneE! pro%: hﬂgﬂl Lhe aﬁ;ﬁ% g Qﬁ%\g lprt%)%ll?rh 5 qgézl{o%et ﬁ)l #H0Bntlot command,

sent to e control unit
Pecoprtingly dim ordgh tocprerfauh theawntrdleconunaads iiris Smmed sepbratdde the control

n si on n|t ang the rotatio
AR orhe Bl Bl P BN S Portor e o e i core-
spondinglfy, the cen@dsia}ahfeﬁ onednne] H8Rofbbh kfded iafid BRAE ahQe to?%he main

HiP 1 HitrnaPt i sgnigei e o Gl propélep e s, the CRP

PhesleddiRes Bong thdRafl RESIRP #hPtche 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.
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the propeller so that the required propul sion power is
generated. This is perforned by the technique known

“%%ﬁg%%Pﬁ%control of the diesel drive and fr?ﬁ*&ﬁﬁwmmuﬁ

f the control- lable pitch propeller. .
Dependi ng on the |nplenentat|gn either a separate

~control signal 40 15 is forwarded to the bl ade angle

|
i M —
Firopni sor axs ipimen by a detemnmmnumal poberSpegt aktio0 If thé @zimiied Motor or

eller.is f he.t hruster control, which
A PRin Seirds bt EHblTh kidRdtCEieuchor D1ioe i HgreRos valne of the other
pysipelib edstricldden GRBr eOnbintlin 0RIdcRNR RRfpt st Qatfoo Iﬁ ﬁl% fault situa-
|nv tion separate ontrol signals 'both to the

avp 1ﬂFF PEEBURS Poer Hfr'efi is kepts B viener, fpatha ppmwépneéhe Al power of
&g@ﬁgﬁ%%yﬁgnqbﬁmﬁgairol command. Accordingly in order
to pertormthe control conmands it is forned

arately the control values for_ the azinmuth unit to

PEPulsionesysiems imaychaye wehacknyp merteatihing bypasses then@RP control.
qBis 8 ﬂh%%{édlbs}%é’conhﬁﬁ 9@%60'42"?5 86 thIERR Heoi T]‘hlgeuse of this
rotation speed and angle the main
prode peaythesgleeted i‘ndwpﬂﬂrﬂam eavh sydiem er tdiwﬂnwstems rsmgnﬂtahe:rusly
has fi xed bl ades, the CRP 25 control defines both to

e

e e RS il e bR LI9SR Lo e
bffifing, bnicthe ofodifivations 9§ the igentiahiay e*dry withit e sEopgurfah@attached
tp (e are descri bed power curves of the propul sion

ors which are utilized when de- fining the contro
signal to the propeller drives. As adjustable
vari ances there are the speeds of the notors and the
pitch of the propeller, by which the best overal
efficiency of 30 the drive is deternined in each
situation During nornmal driving node the controls for
di fferent propul sion systens are ranped so that the
mut ual power ratio of the propul sion systens remain in
the desired limts. WO 2004/089740 6 PCTI Fi 2004/ 000225
I'n the conbi ned propul sion control node the azinuth
propul sion and the main engine propulsion are driven
by a determ ned nutual power/speed ratio. If the
azimuth nmotor or the main engine is not capable to
keep its reference value, the reference value of the
other systemis restricted in order to maintain the
desired power/speed ratio. In the fault situa 5 tion
of the systemthe power/speed is kept, however, to the
poi nt where the full power of
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the failing systemis achieved. Both propul sion
systens may have a back-up node, which bypasses the
ol. This is illustrated by the co

“%8@%%@ 42" and 46' in the Figure 2. The U5 of M0
this node may be sel ected i ngependently to each

systemor to both systens sinultaneously. 10 The

IV gMkon has been described by its certain

enbodi nents. This should not be regarded Ilimting,

but the nodifications of the invention may vary within

the Methpd fsrcopirelling e peondpion drivermvhiohGir RO oHPESRAA 17ast one first

G405 B GO el BRIy e o

frptating spred pbibe Eirst grapulésr isvndiedted; ahdiitdeastorfe se&ind propeller drive, by
I and whi.ch.th ropul sjion p r angd /or
PR s sElond BRGpelie f Ruiph maf B Pisroty S5 o ahe Semnd pro-
gelitraiive aonssaadaln@parae SlohtsacH biheg chidhcRribd fltha in the method
3€cond ﬁroeﬁéjer S ﬁ%igéed,and adj ust ed, whereby the
% RPYlNen e Soeaskalsst bY a sinelccsoniel vamaand, sdseehy eafissty control
SRpal Rt eshifolliF BaER: PlopEller (Eilﬁé,rﬁﬁ_ta%b(ﬁﬁ%ohﬁ?lﬁg%lyfog controlling

t he method the propulsion drive is contro

Shergrerdgupreller drivsnare seneraiprbiremthescontrelstompanntly ol

signal for controlling the first propeller drive, and

8. S RLAI £sHImR theSdISRA] cfhgf'ac@%f%eﬁ% maﬂﬂle A8 96O ond conirol
propel ler drive, are generated fromthe contro
sigh#tarrizenggted to fasulheriontinea coinhiged propulsian andlor steering power.
characterized in that the first and the second contro

51 INRkLRBcHGAS iR B0 iz QP! | fed
propulsié%cand?or(%teéﬁF%gag%&%QQHQQ&ﬁggﬁgéggg%gpﬁPR&ﬂmfh“
anvkthe [sedond propelivardsivessare amanged ontiad essdntially suped heetzontal level, and

| first. and th d | dri
{58 PrcpbOo s RboRl in B8 mbobie PGSR "hor  zont al | evel

and that the propellers are rotated in the opposite
4i riethod scordibig 4be dikitth ddclaracterizeint thet @k & plopeller drive is an

Gl ol e S 1

azi mut h ppd. 5. Met hod according the clain11,_ _

£ hMeailutdeaceadihg the tlahi 1] bisaraereided B GREhE 8Ecotd Igy@en&r &ive is a
ower en% n@@%gat has been arranged on a fixed shaft.
WY BFnAgrangRe o afi¥adshaithar act eri zed in that

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

ond propeller drive are controlied.

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. S
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20 and propeller drive are controlled. 7. Method
according the claim1l1, characterized in that the
ropellers of the both pro- peller drives h '
“&%E‘é@?“&_ Met hod according the claim 1, chg:ég’cl{dé’p(‘{?@g&s
in that the rotating speed of ;the second propeller
drive is controlled. 25 9. Method accordi ng the claim

1, racterized in.that the rotati eed of . th

1o, SR e gl LG Re 1Lk GoPoU GRS b andlo the
REddridpgSRAEQRNE 2PcBtrdlled, Met hod according the claim 1,
characterized-that the power of the first and/or the

seco propel ] er drive,is controlled, 11. Mthod .

Adc Biethotl pobarding g Sipim 1 pharageriped 18 dhat in Hiagmyaene ituation the

YIRIHRBRYoF$hd 13t pidPelleh nd Ele%@raﬁﬁdg kite@bf tesebdddSiropeller are ad-
propel 'er and the operating Speed of the second

preprbsimatangously go thef they cameienily Aavows) yaluo andhhat bptlythe blade

R e
fdirettiveyuntitifausing thetseopeafdise shipe opposite direction until
causing the stop of the ship. 12. Apparatus for

G9nt %llahﬂ ??f%o?ﬁgfrﬁgé %ﬁﬁ@{i&%?ﬁi@e‘é@hﬁi c%:%fﬁ?x%%sia? 2%a§{aone first pro-

"éast one
fpellatdrive opleth mitgtesenfirsbyropdliec,rant fvg whidhphe propnlsjpavpesver and/or the

and/or the.to i ng, speed i s controllable nd ,at

PSR s issnidloBle, i POFSlp S TRP o R adve BEGHA o second

?f(ﬁiéﬁéﬂ iSfotdtsblé Siddoattblabid) vherBy Rl firsthine thevaedmaPtopdler drive are
irst and the _second propeller drive are _essentially

sesBial cYPHREH L Rach 9tber; chararieired iy Rt the apRafatusremprises a
G r gk reBhantah
SBIRRT elie @6 SPHUA R Propflli iyt b el oA cBlnnlcf, whercby
bassd corothet deptreloenmmpind: thengomtfok Aeviesoganertes e first econtrol signal, by
ner i fist I ignal .. by 15 which .th .

RG] L Bt ydriher a8 bobrchAR o et MG (B0, by which the
seohd ptopsisphndkive Byconholtdbld he second propul sion drive

is controll able. :




