A FLOW GU DE SURFACE FOR THE STERN OF A PROPELLER SHI P The i nvent.i on .
relates to a flow guide surface for the 5 stern of a propeller ship te be

fi wto the ship in front of the propeller. An arrangement of this general

typﬁ vs known fromthe United States Patent Specification 4,309,172, in .
K& nozzle is di sposed coaxial |y ori-approximately coaxi ally {H £d/ &

pr | er -.axis slightly in front of the propeller. This arrangenent

requires relatively | arge ‘dinmensions with correspondi ng constructi onal ;
costs, and noreover there is an additional .frictional resistance fromthe ¢
nozzl e. | n additiona IFLOW IQUIDE SURFACH iROR "PMB or Ship", of April 1982

15 on pages 36 and 37 di Sk géﬂdﬁLiLHﬁ aGfpystem di sposed around the
propel | er shaft approxiﬁaﬁ%ﬁ@—rﬂ§¥he—shape—u+—frstar and a conbi nati on of
this guide surface systemwth a ring nozzle limting this guide surface.
The asymetry of ihies inwamdre i1eado ﬁchea el g ild & B X #5% @lne

radi al guide surfac i n whi,ch t'h I s_.di spose centra
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not taken i npéléE@éthqsn W@aﬁ%%’kﬁapﬁmf’s&réﬁ%r%l ligy shiigle® are in
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ship towar dscbtr"re%tp%rdafn@e IR R A SR Y, Aladd) ino fiiivtix V{!ﬁé}é aet
to the n1dsh|§s pl.ane.. _“I.n gddition the pro ‘l er 35 does ot onl¥ pr oduce -

a twist in t ROOHESENRE ERiSsiqpal, Fesistdnce trom the nozzle
addition the British publication "Motor Ship", of April 1982

15 on pages 36 and 37 discloses a guide surface system disposed
around the propeller shaft approximately in the shape of a
star and a combination of this guide surface system with a
ring nozzle limiting this guide surface.

- The asymmetry of this systém relates to the radial or

20 approximately radial guide surfaces, in which the nozzle is
disposed in a centrally symmetrical manner with respect to
the shaft. Although in the case of this arrangement the
initial twist of the propeller is taken into account by the

A% guide surfaces, the potential flow direction determined by £

25 the shape of the ship which rises slightly in most cases
towards the stern is not taken into account,

- In the case of ships' screw propellers which are in

most cases disposed on the stern as single propellers, it is
known that the flow to the propeller rises towards the stern

30 in accordance with the shape of the ship and that the pro-
peller flow therefore includes an upwardly directed com-
ponent, As a result of the converging shape of a ship
towards its stern the flow alsc converges at this point with
respect to the midships plane. In addition the propeller

35 does not only produce a twist in the wash but also in the



-2- area in front of itself. This nmeans, in the case of a propeller
rotating clockw se - seen frombehind - that in the upper area on the
por't si de the upward conponent of the oncoming flow is further anplifigd.
On the starboard side 5 the upwardly dlrected onconi ng fl ow conpon 4\ cts
agai nst the propeller. The fIOM/conpon in the direction of the eller
rotatlon effects ‘a pressure relief on't e propeller on the portside. The
terflom/conponent on the starboard side 10 causes additional | oading of
'the propeller. The centre of pressure of the propeller is disposed on the

starboard ‘side_of fhe ro el he cgse: of ropel ler rotati cl ock-
wi se when seeht ??‘oﬁ‘?b ‘JE'I' ??rho”%/v f}h]es %adﬁo'l e the &5 Q){)%
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particularly narke ves of, the propellers”in the case of
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of singl e-5 20clse repward Ty adi r st ¢k , orqming nElices y:cihq%rten&()%ﬁs)\waﬂdw t he
speed of the wash has a favourable effect on the power
requi rement . éﬁ%ﬁkwgggﬁgi extremel y non-unifarm wash dlstrlbutlon has an
unf avour abl e ef f ecPh@nflow egnponenterigy wie (dicentsinn |af the prapedda@n i onal

mer chant shi pﬁoeéti&ﬁeepfmrw FENGERE b Mi ¥ (1P m{@aﬂdﬁn&r focenay
vary from95%to B%égeof t shl‘%és sheed Even eat diffe- r %ces may

be encount er RPFTE cas %f ? O icFPon }i%scttﬂﬁ?
speed of f¢ ovauseseadiibtigmal eloadmgafdfarﬁ}mjwnage]ﬂaemr I edyeo rsingley of

]‘: i‘b{zg‘tad- Thepx?’é)sst?;oe Cot | @itk PSP RS &'H s I YW i’ WA 2 A difke
of the propeller in the case of a propeller rotating clock-

wise when seen from behind.
The flow to the propeller is also very non-uniform in

15 temms of speed as a result of the boundary layer flowing
towards the propeller and as a result of cavitation effects.
This éffect is particularly marked in the upper halves of
the propellers in the case of full afterbodies. The mean

- speed of flow to the propeller is, in the case of single-

20 screw merchant ships, approximately 20% to 40% lower than
the speed of the ship. This wash has a favourable effect
on the power requirement. However an extremely non-uniform
wash distribution has an unfavourable effect_on the effi-
ciency of the propeller, In conventional merchant ships

25 the oncoming flow speed via the propeller surface mey'vary

. from 95% to 30% of the ship's speed Even greater diffe-
rences may be encountered in the case of loaded tankers.
In order to compensate ‘the speed of flow to the pro-
'peller the afterbody may be correspondingly formed. The
30 sé-called-stern'seams are for example  suitable in the first
instance for this purpose. It is also known to dispose '
~ substantially horizontal flow guide surfaces in front of the
propeller. These guide surfaces cause a more axial flow to
the propeller and can also serve to compensate the oncoming
'35 flow speed, If a carrier or guide surface which is inclined



I nstance for this purpose. It is also known to di spose substantially
fl ow guide surfaces in front of the propeller. These guidé

hori zont al

t he oncom ng 35 fl ow speed.

ause a nore axial flowto the propeller and can al so serve to
If a carrier or guide surface which
-3- between the directgon of flow and horizontal
OM/MhICh moves obliquely upwardly, this carrier surface is

subject to lifting with a forwardly directed force conponent, i.e. it
produces an additional forward 5 drive. The flow behind the carrier
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the propel | gesdictenty b#CQ ship, i.e. in this way it is. possible to

reduce the propulSLOn power required for achieving a spe-

~ cific speed or to achieve a hlgher speed with the same
power. The following ' effects may be differentiated in this
respect: ' |
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(1)

(2)

(3)

(4)

The productlon of a propu151ve force dlrectly on the
carrrer surface. . The_eddltional_v1sceus resistance
of the guide surface is slight and may be pertially
recovered in the propeller.

The increase in efflclency of the propeller as a
result of the dlrectlon_of,the oncoming flow be;ng
more horizontal. :

The increase in efficiency of the propeller as a

‘result of the compensation of the speed of the oncoming
' flow over the propeller disc surface. . '

The flow compensation reducing the vibrational Stimulus.

- This effect may be used for a reduction of vibration

at the stern or for the purpose of increasing the pro-
peller diameter in conjunction with a reduction of the

‘upper propeller blade tip spacing from the counter.

A further improvement in efficiency of the propeller
may be achieved with a diameter'increase.in aeeerdance
in each case with the speed. _

These facts are widely known. Attempts have been made

to utilize their concept by providing carrier surfaces in

I s di sposed

\!
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(4) The flow tonpensation reducing the vibrational stinmulus. This effect
may be used for a reduction of vibration at the stern or for the purpose
lsncreasing the pro- peller diameter .in conjunction with a reduction of
30 upper propeller blade tip spacing fromthe counter. A further \
inprovenent in efficiency of f he propelher may be achi eved wi'th a diame
i ncrease in accordance in each case with the speed. These facts are . w dely
kngym. Attenpts have been nade 35 to utilize their concept by providing
carrier surfaces in- . -4- front of the propeller on both sides of the
propel | er post carrier sur es of e Ie o additional const-
ruction costs %ﬁﬁi} ﬁ§£ %ﬁﬂ?ﬁ #ﬁfie&ﬁgﬁflﬁ E"1!"’01:‘??8%?3 sﬁ RRER -t he
addi ti onal cogis |czaﬂm stdrzfradetsatoﬁ/vlt}uts Eypeulleéaatre Iaddmtlieqailrednfsnﬁ t he
savings in pr I a I h

above- nenti one’:ﬁ*g% ect %%1 o %a% %feegl ?Fteﬁ ?Tg 9.9%&2&1891:1% g to

when it is end@e®veatawheie @édéﬁ ionaldenss ds iﬁ@e€aﬁhﬁ§rt§éﬁfabé§hls
separ at el y ptictilgethal/é He@dn Q%’di!ti&lede for ©he!l Bavihashbaar dropdesiva pbiveet s
conbi ne together i n_the case propel | ers rotatlng cl ockwi se as seen from
behi nd, these 1&¥ §H§ q%f %pPBSEPIéPnIn nost cases with a
substantially hor|mmaaﬂbdﬁemmentmaneﬂhefdespldsehawevbroqumtetﬁeffbrpht
body havi ng a’bﬁ*ﬂ:‘ﬁ%{]% jsid@ gt%%‘ﬁ %”H%”%%u%ﬁ "tﬂ‘at' QkP | ghgiwi 8k Of
~the pro- peller wt ecte  ow conp ese-vertica
conponent s, W HIERSSS @foﬁ%leatﬁ%eroﬁutrﬁécﬁaﬁs 568P§a§leél¥ optimigedhe

same direqlg OFd¥ ddth RAdes deon the starbbardf gide eas ametaae.e edmbithe
si\de. It is the%'fore 2Q . of ten su%table &qerestrlc the 'ﬁagenent of

carrier sur- er in the case of prope rs rotating ol se as

- ' seen from behind, these effects supplying the propeller in

most cases with a substantially horizontal flow, i.e. the

displacement flow of the ship's body having an upwardly

15 directed flow component and the initial twist of the pro-
peller with a downwardly directed flow component. These

vertical components, which oppose one another on the star-

board side, act in the same direction of the portside, i.e.
they reinforce one another on this side. It is therefore

20 often suitable to restrict the arrangement of carrier sur-
faces to one side. This is nommally the side with the
propeller blade which beats upwardly in the forward direc-
tion, i.e. the portside in the case of propellers rotating
clockwise. The carrier surface may in this respect com¥

25 prise a symmetrical profile or a non-symmetrical profile, in

" which the suction side is disposed at the top.

In heavy seas the carrier surface may be subject_to
conditions in which it is temporarily in or out of the
water. The immersion is then accompanied by a slamming'

30 effect which subjects the structure to high static stresses.
In order to avoid water shock effects of this type the '
- carrier surface may be disposed at a somewhat deeper loca-
tion than is optimum from a hydrodynamic point of view.
In addition it is known to arrange Kort nozzles as an
35 annular casing of the propeller with a carrier surface



faces to one side. This is normally the side with the propeller bl ade

whi ch beats upwardly in the forward direc- tion, i.e. the portside ir the
case of=Rropel l ers rotating clockw se, The carrier surface may in this
respe fom 25 prise a symetrical profile or a non-symmetrical profile,

i n whi he suction side is disposed . at the top. In heavy seas the carrier
‘sur face y be subject to conditions inWrichit is tenporarily in or out

of the water. The inmersion is then acconpanied by a slanming 30 effect -

whi ch subjects the structure t higg-static ﬁﬁresses. Lnuorder‘pgiavoid
wat er shock ef fERIEBICHHIY ¢ I $he o dr M%7 1€S5r PA08 Uiy b & T4PEp6<Ea at a
somewhat deepevhiotareinfor ddwmrthes popipeniimrf memianhydHodgnam e poi nt of
view. |n add thodbitsi e 10 UL ANIS QT L iNPZ785:35 37 32,gBNUl ar
casi ng of the prope Terfmnt a carrier surface -5- cross-section. These
Kort nozzles pPofRekler phaAAR Fi%rP BAfiTeH Seeitieo nO& Leh& eSE6perE&r 18ct i on.
However a proppit&domidanef i tKoaac ok z2Arlsy ofi tthilselatplevelty ekar getprapel.l er
| oads as otherw se the nozzle resistance | sf-lfawprwe(gﬁmrnant-.c Kort nozzl es of
this type ef f el " Both a conpensat 0 %O Bné “Sic ity P8R Wi tR respect to
di recti on and &isgreeicbdiagtd idspesd. dliifs tmddaltdonef the Kort type are
~di sposed concentrigal]y, i d r@t: 4 ke RyPRELIRr 4 ilslholsagPossi bl e 10 to
achi eve sone of the advantages which nmaybé "achi eved for cased propellers.
‘Kort nozzles dt¥PRET it Yot & aite %fr GB€I IP&P PERd SRavilfiglanPeREEPAA
di anet er whightd sadthioie aodearoge tae tafle aprapelsl @hidhamayee acRikmewnforhe
~object of the Jfuentiomdiadig Pruide 33018 QYsdotea04hde 1L Bge Rez2! @
of the Kort ring yd% I'sposed in
: propeller and having an externdl diameter which is about
as large as the propeller diameter are known.
The object of the invention is to provide an improved
15 guide surface nozzle Qf the Kortrring tyﬁe disposed in
front of the propeller. ' ' -
According to the invention there is provided a flow
guide surface mounted on the,gterﬁ of a ship in front of a
_ propelier less than one propeller diameter therefrom, the
20 guide surface forming a.nozzle having a cross-sectional
‘area which is smaller than half the area of the propeller
blade tip.circle and having the centroid of the
cross-section lying above the propeller axis by at least
10% of the propeller diaméter.
25 " In order to achieve a further improvement of the
" propulsion efficiency, the axis of the guide surface or
ring nozzle is préfefébly disp@sed-such'that it rises
slightly to the rear. In this way an additional
propulsién effect is achieved in the same way as for guide
30_surféces of the carrier surface type. The optimum angle
of incidence of the axis is in most cases smaller than the

flow thread angle without

35



front of the propeller. According to the invention there is provided a flow
" guide surface nounted on the stern of a ship in front of a propeller |ess
than one propell-er dianmeter therefrom the 20 guide surface form ng '
‘nozzl e having a cross-sectional area which is smaller than half the(aj€g/ of
the propeller blade tip circle and hawesg the centroid of the cross-section
| ying above the propeller axis by at |east 10% of the propeller dianeter.
25 In order to achieve a further inprovenent of the propulsion

ef ci ency, the axis of the gui-de surface or r|ng nozzle is preferably

di sposed sucr}:ﬁe]eﬁoiile( Sd:.'iﬂf't e\é Q: horiZonitaj ,May - an
|n t

addi tional propulsi.on ef IS ac sanme way as for guide
surfaces of the ceﬁ’-’rl'é?eéﬁ’r Yimun 3ngd Wﬁﬁ'ﬁl R§ &her anpuladn 0oz et he
axis is in nusd mmldrertﬂéﬂauwd hﬁdfésowft Reheadhdpg| é.tWIJ.Tshtplﬂ’prSed tob6-
the nozzle ri W I.h respect I h

I nci dence of e ar%{r%ulxgrlp gllzzﬁt %S rsl’ef ere ezi(%'ns teﬁt[h[ 3 89' tq%%ag%l p,

it is propfosddtartased tmnqhﬁwmmdoftqn@ﬁfsm% omer haéfdus\wea.lngn
surface 5 | dfuDQsasd tﬂ%}ﬁbﬁiéﬂe@ae@%ﬂ Q;tﬁaS%Qﬁ. mtwaﬂf@efremelalxim each

case with the, sides, of t he th . different a ti

lateral angl &iFeFHe s’ﬁ’(ﬁ &a:'%&;sa gg’F (ﬂfcg:)f’zf E’fglg ts\?\ﬁe t’&‘etghé’an
propel ler fl (p/raﬂui:é)ea eh;ti:lt itwi-staltoy turaecprtOqurled:ucfeloal axdt bel adddddonin
order thereby % rudgieféd%{t%tl ﬁf fo%%% thelBy to-

propel ler. I|$¥rns case can be disp ose am dship i for salllng
in a Stréggﬂucqmgﬁpsate dlfferent control effects of the propeller.

W, this case the rudder can be disposed amldshlps for sailing
in a stralght line.
For the case in which the horizontal distance between
the propeller post and the propelier is sﬁéll, it is pro-
15 posed for the half shells to form a closed ring in each case
with the outer skin of the ship. In this way the flow is
also accelerated laterally with respect to the centre.
An alternative embodiment of the invention is provided
in that a guide surface formed as a closed ring is only
20 disposed on one side of the ship.
The further advantageous features of the invention are
the result of the folloﬁing: |
In contrast to Kort nozzles which actually surround the
k/ propeller, it is possible in the case of front nozzles to
25 select their diameter at will and to position the nozzle
stream cross-sectlonal ‘area and to make it of a size such
that the compensation of the flow to the propeller is as
~extensive as possible. _ )
- . The wash is particularly heavy in the ﬁpper area of
30 flow to the propeller and in the vicinity of the midships
plane. The nozzle effect is also concentrated at this
area. ' _ _
In this area the flow’éeparation is=a150 stroﬁgest on
the outer skin of the ship as a result of an angle of in-
35 cidence with respect to the longitudinal axis of the ship



-For the case in which the horizontal distance between the propelter post
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approximate ropeller diameter and is simpler

from a constructional point of view. o _ et
_ A good effect from the point of view of propulsion,
which is achievable with a flow guide surface of the
invention,'is the produétion of an initiai whirl in the
upper séCtion of,ﬁhe propeller. This.effect may be
combined with a ''curved hull'' in.the lower sector. It
is therefore proposed that the water lines of the hull
below the propeller axis should lie outside of the
midships plane. As the water lines in the lqﬁer area.
extend in the midships pléne at ah angle which ié'more
acute than in the upper regibn, there is iess risk of flow

separation in the lower area than in the upper area. This

means that the hull connection below the shaft may be ;;)

limited to a small area in accordancq with length.

For ;win?screw ships it is proposed to'form_the gdide
surfaces as propeller brackets . _Propelle:_hrackets of
this type are conveniently designed with reafwardlj
converging axes in the case of propellefs beating upwardly
od;wardly. _ | _ - | L

Ih_the case:of greéter convergence of the bropeller
bracket axes this may increase manoeuvrébility such that

in the case of rotation the screw which is beating back

‘acts on'the spdt on tﬁe_propeller bracket such that a

transverse component amplifjing the rotationis produced.



1f the size and arrangenment of the front nozzle is linmited to this area, it
has considerably | ower resistance 10 than conventional front nozzl es having
an inner dianmeter of approximtely the propeller diameter and is sinpler
froma constructional point of view A good effect fromthe point of vi
of propul sion, which is achievable with a flow guide surface of the 1%
invention, is the production of an initiagwhirl in the upper section{o
the propeller. This effect may be conbined with a ''curved hull" in €
| dwer sector. It is thereforé proposed that the water |ines of the huII
bel ow t he propel | erlmxtihe sterd o f ide udltesisde eof atrimen@@mandships poeee.
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which is nore acute than iIn the upper region SS ris
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hul | connecti ormhejam/;imahafrt bray kke 2% hbmi pedsktaca small area in

accordance wih le t W N- SCGr shlp roposed to formthe
.-gui de surfac’l:és asn%{egpe Iaenrt eésclggt ?ﬁl.e gﬁrgﬁelslur§agraﬁfi%t Ub¥P¢his type

are conveni ent |increrspved nnisielz tgavedr disy tbenveprgehyeaxebovrbéhindase of

propel l ers beatdngidimaclice 3@ QubvRed! ¥o hesgh@oﬁél%@epimgéef?lil%tuan o
convergence of the propeller bracket axes this nmay increase nanoeuvra ?lty_

such that in tH&ade P&t €0 atRe vaEPERt WA LR BYiBRASTRERBACk HES s on
t he spot on trmgqrdqxsdnﬁacbraahetcau@bstbateauaslbhanﬁv9isehconponent
anplifying t .S pr he,case of double screw

arr angenent s Hgg%g&g&q§§fln%qQ%%q h thls %s l?Hén ? g?h%}%PS%QeV§u1de
arrangenents ass urHe cgd giomitar Ntﬁésﬁgtaneesanatdbslutbbng effect of the

S
Guide surfaces are not only suitable for 1nc1u51on in

new ship const;uctlons. They may be installed in existing
- ships and may be used for the correction of defects, for

15 example in the follow1ng cases: "

(1) When the speed conditions are not satlsfled
during sea trials,

(2) When the screw action has become too heavy over
time, ' ’

_20 (3) When course stability is in need of improvement,

(4) When the afterbody is inclined to vibrate.
To help understanding of the invention a specific
embodiment thereof will now be described with reference to
:_the accompanying drawings in which:

25 Figure 1 shows a side view of a stern portion of a
ship's hull incorporating a flow guide surface embodying
the invention; and . .

Figure 2 is a horizontal cross-section of the
arrangement shown in Figure 1, taken approximately half

30 way up the ring nozzle consisting of two half shells.
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actual propeller bracket is not present. 5 The advant ages of the guide

surface are further increased in sea travel as the propeller flow behi nd a

face is subject to |less considerable fluctuations than would be i

jthout this gui de surface. The guide surface al so causes a

n pitch 10 fluctuations,?although this is low. In addition the

ace contributes to course stability. Guide surfaces are not only

suitabl e for ineldish@irs RuNEPbSiloR £QBSEFICHEPNStn aT BEMpeTBY: I3 i nstal | ed o,

exi sting ships and may be used for the correction of defects, for 15

exanpl e in tdnéch alsl emivag isesshaft)byhesnd be speerch cobslist Banwhadte hast
satisfied during sea trials, (2) Wen the screw action has becone too

- heavy over td hbade2@ip cir¢l® 10Whdin redsier s@ ist pirividey dosnstreamad bfe propeller

i mprovenent, (4% When the afterbody is inclined to vibrate. To hel p

under st andi rf'g ofrstrean /¥t BrPPRlipRec FI0 BPEAIGI e ProYifedadTichi $9"PREYPe

described with reference tq the accomnp [ drawi'ngs.in which: 25

Figure T shdW8 r%Flgi ﬂ'éelv}Febvzo'l"h‘ths?’éerﬁ B?J‘?Yet 8rPVoF"er H?"f?l dhjding surface 3.

i ncorporati ”rﬂg ] 1_'r%1éc§;1u5@d§_l surface dly the i nventi.aon;. .and_ Fi gure 21is

ro o

! s-sec 19na fac ose n th1 a
a hori zont al I on o?r%she arrange nt SBhO\A% |sn I'g re ﬂyfla en

appr oxi mat el I Pateqri EsdaBNE f shel | s.
35 -9- Tﬁaéos ti’eg&hw?rl%or%%oﬁ 4&?3.{-}%:—%\%' dp%ﬁ %blgﬂpr@og;esww&'q’lai&hl ch is

driven via anghgf t,by d'i?@éls aRd aestriNid UREs %a@ﬂ&ﬂ“’ﬁb%ehaﬁferent axial

direqtiohs, The axes rise slightly towards the.stern.

10 The ring nozzle 1, 2 is hﬁrizontally spacad from the probéller S by
less than ons propeller diameter. Alsc, the centroid of the cross-sectional '
area enclosed by the ring noz;ié lias above the axis of thé ﬁropallor 5
by at least 10 # of the propeller diameter and the craoss-sectional area
is_less than half the area of the prapellei blada.tip circle.

15 Mith the above dascrihed'flom'guide surfaces, it will be appreciated
that an increase in propulsion efficiency and a compansatiaﬁ in the spsad
of flew to the propellsrs can be simply pfovided. The érrangemsnts enable
fastening qver'a large area. In this fespect slamming effacts are less of
@ danger and thes water shock éffects are less caoncentrated as a resuit of ;_,

20 the vertical dispositian of the guide surfaces.



‘a bl ade tip ctrcle 10. A rudder 6 is provided _ _ opel | er

‘5. Upstream of the propeller a ring nozzle is pr conprises 5
two half shells 1,2 which are separated by an .o;”n" % u I’ I“giFurface- :

"“The centroi-d of the cross-sectional surface enclese lies’
the propeller axis 7. As may be seen in Figure 2 the two half shells
differ. and axes may in this respect assuy different axial directions.
axes rise slightly towards the stern. 10 The ring nozzle 1, 2 is’

hs# zontal | y spaced fromthe propeller 5 by |ess than one propeller

di ameter. Al socphklhgscentroid of the cross-sectional area enclosed by the
ring nozzle |i €S above the axis of the propeller 5 by at |east 10 % of the
‘propel l er dianmeter and the cross-sectional area is |l ess than half the area
.of the propeller blade tip circle. 15 Wth the above described fl ow
gui de surfaces, it wl Cl j e r Qpul,sig
efficiency andlé comrr%e#]ég‘?i gﬁpéﬁ %ﬁf%%g’g&uo@%c{ gjvcf}r.?cg]set ﬁet%pgﬁ)loﬁg_l Iaer"sgq(l:)an be
sinmply provi Gedr ThenkrefngeretR el Babt & dhtamidif drered Ledr §é28LE4T I n
this respect skaebepdof|f €Eé Sg@d e | BSte o SAMIGRT AN Wak@hgshock
effects are |less concentrated as a resuAt. of 2 1 thE’i verhti &al hdi Sposi tion
of the guide sOFP&Esscctionap argaie is s@EYIgf dlvede Pédir 488 AbGRted on
the stern [errpfatbhi propehlérontadd tai praipedleeraddds viilmgn thee cpnapelider

di anmeter therefgopmt i . fornd 0 i.n

Cross-secti onaFEa?iéa aﬁ?% ?E;Cifr’rﬁ Iaigflr{%(zagn?dr% ?}{Ehép@g?gga%fr tgﬁgsprbc))’pgltl er

bl ade tip cilPcleaghdlRavehgttheP corr Yo d Gfa®aieor oss- section |yi ng above

the;propeller axis by at 10 | east 10% of the propeller dianeter. 2. A
f otv gui de surEace a ggai med. in cl aig m 1, wherein the %>iia§_mof t'r‘} egléi.gle
surface nozzl e?r's di 8pbs2¥ SYAIE tTHaGS A% s admsshei®y ondr d¢ FRETSEE .

15 : the axis of the guide surface nozzle is disposed such that

it rises slightly towards the stern.

15 .
3. A flow guide surface as claimed in claim 1 or 2,
wherein ‘the nozzle is a ring formed by two half shells,
each of the half shells being associated with its side of
the ship in different axial directions.

20 ’
4, - A flow guide surface as claimed in claim 3,

including a dividing surface between the two half shells.

2 5. A flow guide surface as claimed in claim ! or 2,
25 wherein the guide surface nozzle is closed into a ring

with the ship's skin.

6. A flow guide surface as claimed in claim 1, wherein
the guide surface nozzle, formed as a closed ring, is -

30 disposed on one side only of the ship.

7. A flow guide surface as claimed in any preceding
claim wherein, below the propeller axis, the extension of
the water lines aft of the hull, lie outside of the

35 midships plane.



3. Aflow ui 6 as clained in claim1 or 2, wherein the nozzl e

is a rkng fornmed T\“mells each of the half shells being * .
assodi &t ad W|t “%@ﬁm \ ship in different axial directions. 20 4.

i de s alm‘édln claim 3, including a dividing surface

A he two*hal f shells. 5. A flow guide surface as clainmed in claim
1 or 2, 25 whereln t he gui de surface nozite is closed into aring with the
ShlpSSkln ) A flow- guide surface as clalnedln claim1l1, wherein the ~

-gui de surface 8nozzl & fflor med S a cl.osed rhng gf di sposed on one side ¢
only of the shi'p. 7. °X BdR°gargEast, PURRTARE 2:? heﬁqi?\e’é‘hy“lb‘r%‘b'é’ﬁl ng
cl ai m wherein de@elre\heﬂhelphopelfleeanam so the extempronimg dhevwaier |ines
aft of the hull, lie outside of the 35 m dships pl ane. -11- 8. A flow
gui.de surface subst ant i ally as hereinbefore described with reference to the
- acconpanyi ng drawi ngs. 5- 10 15 20 25 30 35 _

5.
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