l2015452‘"MATERCRAFT HAVI NG A THRUSTERt' This invention relates to a
watercraft having a thruster conprising.a duct and neans for causing water
to flow through the duct. ‘'Transverse thrusters are known in which a water 5
di spl aci ng device for producing a thrust, e.g. a propeller, is drivably
mounted in a transverse duct which | eads fromone side of the c@?ﬁ&b&%
other.. Transverse thrusters are also kndwn in which the duct s
s%ge extent of T-shaped construction, so 10 that the water is drawn in at

bottom or at the bow, for exa -le and expelled at the sel ected si de.

Such transverse thrusters Sealbivk BAVENG. A FHRUBSTER"3| t hr ust accor di ng
to the direction of the water expelled fromthe transverse duct, so as to
facilitate the 15 manoeuvring, of the craft Transverse thrusters are
known in which the dthks o’p‘éﬁ?’ﬁg%o’éaﬁe%ﬁtEFogedabVaFIeEﬁ§'a§F Heving & The
openi ngs of the ducts which | ead fron1 e of the craft t.o the other,

are al ternat el yohoH %‘ier2cp°m%ﬂsbﬂ$l%t BﬁEnP:ﬂ' sIEARSC BE‘nFab‘ls%"‘l?é’i%sary |

changes in dlrectgﬁp. shoul d be fornmed in a manner
di fferent from¥half i ﬂc espect to the flow, both duct ends

. al h be of,th dth
therefore 35 - no ?&éﬁsﬁ%@eiﬁﬁﬁﬁaﬁ% s! REpoBiEnE RmBIGE Sl

5 displacing device for producing a thrust, e.g. a
propeller,lis drivably mounted in a transverse duct
which leads. from one side of the craft to the other..
Transverse thrusters are also known in which the duct
system is to some extent of T-shaped construction, so

10  that the water is drawn in at the bottom or at the bow,
for example, and expelled at the seiected side. Such
tranévepse thrusters serve to give the'ship a.lateral
thrust according to the direction of the water expelled'

. from the transverse duct, so as to facilitate the

15 manoeuvring of the craft. Transverse thrusters are
known in which the duct openings can be closed by flaps
or the like.

The openings of the dudts which lead from one
side of the craft to the other, are alternately inlet

20 and outlet openings on account of the necessary changes
in direction. Although an inlet should be formed in a
manner different frem that of an outlet with respect
to the flow, both duct ends always have to be of the
same ehabe and the same size. The water can therefore

25 no longer be accelerated inside the transverse duct,
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but receives its necessary accel erati.on when entering at the suctiegny -«
de of the propeller. Apart fromthe [ow degree of efficiency whichis .
2ised thereby, there is also a danger of an inrush'of air wth sudden
zl lure of 5 the thrusting force as well as cavitations with all the.,usual
acconpanyi ng phenonena. Furthernore, the thrusting force rapidly decreases
as the speed of the craft increases; as-a2result of the Bernoulli effect of
the water which is flow ng by, thrusting fails conpletely even when the 10
craft is travelli,ng at nDder e eed be des r ble to avoid hese
di sadvant ages buatr% ivex Jtos |1?r%°r%svse“t* #J?EE TarEsn e{‘oeﬁ?&,‘éﬁﬁ fre
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pr ovi des a vvat ercr avi n nprising a transverse

extendi ng bet Wy ledd d@%ﬁ%&é&?&ﬁ\%ﬁﬂﬁa% eéaﬁé&& tﬁEPeB?a“%hB% E@US' ng
water to flow through the duct fromthe opening to the other, | east one

end of the ductala fiﬂdﬁr@/ézdaﬂ:‘vlﬂflx&md@fb&f@ewi\/ﬂhcbuaaehefhilhﬁhook‘he

duct froma nounting 20 allowi ng swi nging of the blade about a

substantialdy hod aertmting Lorde dengéll ods t devpeatiohst Retauade khade
- projecting into the duct fromthe said axis being greater than the m ni num

di stance bet weasuale axadohpatiysimg (bl dxtoberid OM Par thhérdoeé, the thrusting

force rapidly decreases as the sPeéd.of the craft increases;
as a result of the Bernoulli effect of the water which is
flowing by, thrusting fails completely even when the

10 craft is travelling at moderate speed. ' ~

It would be desirable to avoid these disadvantages,
parficularly to imprové the efficiency and to preveﬁt the
cavitation, ér.at least to greati& reduce it.

The present invention provides a.watércraft having a

15 thruster comprising a transverse duct extending between two
openings below the water line, and means for causing water
to flow through the duct from the opeﬁing to the other, at
least one end of the duct.being provided with a
guide blade which projects into the duct from.a mounting

20 éllowing swinging of the blade about a substantially
horizontal axis, the length of the part of the suide blade
projecting into the duct from tﬁe said axis being greater
than the minimum distance between the said axis and the

bottom of the duct,
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;-,3-qthe‘bl ade being sw ngabl e hetween an intake position in which it g
VA

extends al ong the duct and a discharge position in which the said part o
the blade is in contact with the bottom of the duct and in which the bla
covers only part of the corresponding 5 opening in order to define an
upwar dly narrow ng passage for water flow ng ‘along the duct towards the
sai d opening. The guide blade is usually heBd-in a neutral position by the
stream of water at the inlet side, whereas it is adjusted to a suitable
position at the outlet side by its own 10 weight and, to a certain
extent, by an unghabbkedegbeingbswingebld betwren am inddke ippsatiomanathioh not or
drirve m ght al so be necessary in order to cause (e.g. to start) the
movenment of the Litaeetendenakang theutucll apdsa tdiseharBeecpasidbory inoweichu ik

~ bl ade is provided at each opening 15 , of the transverse duct. For the

pur pose of i nprowsadd paré of dhechiadet 1o, contapt widbatheafobhien ph theny
circunstances if the part 4 of the opening which will be covered by a
guide plate, duridvgtnd inohish thet blade sovarsnenlyspape@fothe saRERAPONdiNg
invention wll be described further _Qy way of exanple, with reference to
t he accorrpan)ﬁi ng WEIRT " order to define an upwa;dly narrowing passage for

water'flowiﬁg aloﬁg the duct towards the.said opening.

The guide blade is usually held in a.neutral position
by the stfeam of water at the inlat side, whereas it is
adjusted_to a suitable position at the outlet side by its own

10 weight and, to a certain extant, by an unstable equilibrium.
However, an addi;ional manual or motor drive might also be
necessary in order to cause (e.g. to start) the movement of
‘the blade from the neutral position.

Preferably, ona guide.biade is provided at each opening

15 of the transverse duct.

For the purpoae of improving the flow coﬁditions, it

is advantageous in many circumstances if the part
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|5 . whose sole Figure is a diagrammtic transverse section through a & = =

atercraft 1 having a transverse thruster. The transverse thruster .

onfrises a transverse duct 2 containing a propellei 3..The nounting and
Jreversible driving device for the propeller are known 10 and not -

therefore shown. The transverse duct can have a circular, square, or

i #terently shaped cross-section. A respective gui de blade 10, 11 is

swi ngably nounted in a respective hinged~b&aring 12 at each end of the duc{y

2 so that the centre of gravity lies inside the 15 transverse duct. - Each

bl ade 10, 11 fo that it ] ec bl war ds i.n th | ower ed
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fl ow. Howevér, thé er gw
through a watercraft 1 having a transverse thruster.

The transverse thrustéf cqmprises a transverse
duct 2 containing é'propeller 3. The mounting and the
reversible driving.device for the piopelier are knoﬁn

10  and not therefore shown. The transverse duct can have .
a circular, square;'or difgerentiy shaped cross-section.
A respective guide blade 10, 11 is swingably mdunted
in a respectife hinged bearing 12 at each end of the
duct 2 so fhét the centre of gravity lies inside the
15  transverse duct. Each blade 10, M1 is formed so that
it projects.obliquely inwards in the lowered state
(see the right-hand side of the drawing) and éovers
the lower part of the cor:esponding'opening of the
transverse duct. The ducf openings are sharp-cornered
20 in the upper part 8, 9 and funnel-shaped or rounded |
~ or formed in another way which is favourable to flow
in the lower part 6, 7 '

When the propeller 3 conveys the water from left

to right (as shown), for example, ‘the guide blade 10,
25 which was until then in the lowered rest pos1tlon (as

shown for the blade 11 on the rlght—hand s1de of the

s 1 A o1



‘bl ade, 11 remains in the rest or discharge position and is retained there,
th& ffow. As the lower part of 5 the intake opening is rounded in a .
manner favourable to,flow, the water mainly flows in from bel ow on the )
inlet side.13. Only the sharp-cornered upper part 9 of the other opening

- open,.- at the outlet side 14. An ideal nozzle is forned here and produces a
narrowed 10 water jet. The water layer 5 in the region of the water
surface 4 therefore remains notionless. ghen there is a change in direction
o# flow through the duct the guide bl ades automatically reverse their
function. If, for any reason, the actual weight of the guide 15 blades is
not sufficient sta,8agdg 4 Paikepagt ahalrfMsw ( ndlt sheovad jaabedeinr avi ded.
The transverse thruster described above has the foll ow ng advant ages. The
“efficiency is gansiesefaionrablieovar fijowhe Howmsterct the oftheheguide ‘
openings, 20 which is favourable to flow, as they alternately serve as a
wat er inlet angladdi ddharegminw 7lre théheeshver sibschirgecpggifihanopndhe

wat er accel eration also principally takes place on the respective bl ade
face of the prdgemebainedy ithenorhy dite fidwed by the lewesvearkacér fl ow.
As 25 a result of the inproved efficiency, smaller and there- fore

ener gy- sadi ng tihendndieke topening sisirounded stpea manger favourable

to flow, the water mainly flows in from below on the
inlet side 13. Only the sharp-cornered upper part 9
of the other obening is open, at the outlet side 14.
An ideal nozzle is formed here and produces a narrowed
10 water jet. The water layer 5 in the region of the
water surface 4 therefore remains motionless. When
thefe.is a change in direction of flow through the duct
the guide bla&es automatically reverse their function.
If, for any reason, the actual weight of the guide
15 blades is not suffiéiént to cause this, a special
drive (not shown) can be provided. o
The transverse thruster described above has the
‘following advantages; The efficiengy is considerably
improved by the construction of the duct openings,
20 which is favourable to flow,.és they alternately serve
as a water inlet and a discharge nozzle. The conversion
of energy and/orlthe water acceleration also principally
takes placé on the respective blade face of the propéller.
Cavitatioﬁs are avoided.by the improved water flow. As
25 a result of the improved efficiency, smaller and there-

fore energy-saving transverse thrusters with the same
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€ water mainly flows in frombelow The height of the water |evel
e the duct ends can therefore be kept lower. This fact, 5 - together.
Th ‘the reduced di nensions of the transverse thruster, often makes- '
installation in ships with a restricted draught possible. The thrust effect
while the ship is travelling is inproved, as the Bernoulli effect is f
reduced, relatively speaking, by the faV%UTabIe 10 construction of the ‘e
openings The gui de bl ades are in- expensive and do not usSually.require any

AL Th |
Sﬁfgﬁ;ﬂciffi”wﬁeﬁ{ %ﬂ%@.‘?ﬂf‘%c@%%’?ﬂ Ea%at. 8o 2a8aBR ReaeR ) ages, as
d.15
Uransver 6 t hr dRRE 9% FE0A F %@%?%r Hh %aﬁﬁgsa%%% T ReNE o
I nvention is n%rcfn?séél&} ed 'ﬁﬁe ?%gr{.\g@&.eﬁ_ d3124 3@ tﬂl spl aci ng
' pro d,

devi ce; any ot devite Whi rust can e provi

exanpl e of 20 Cellh @aﬁyfﬂ&é’f‘&ré’rﬂéek £ lower{~ BhAMp

wat er cr af t haV|ng a ruster conprising a nsverse duct extenglng bet ween
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' thruster, often makes installation in ships with a
restricted draught possible; The thrusf effect while
the ship is travellihs is improved, as the Bernoulli
effect is reduced, relatively speaking, by the favourable
10 construction of the openings. The guide blades are in-
expensive and do not usual iy requlre any operator
attention or maintenance. They normally operate
' completely automatically without control devices.
Installation of the guide blades, as well as an improved
15  construction of the duct ends, in existing transverse
thrusters, is usually possible without any great expense.
The invention is not restricted to the use of a
prppelleé_as a water displacing device; any other device
which produces a thrﬁst can be provided, an example of

20 which is a cycloidal propeller.
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Hne opening to the other,.at l.east one_end of the duct—betng provided

with a guide bl ade which projects into the duct from ntdeng al |l owi ng (
swinging of the blade about a substantially qm‘uﬂmﬂmﬁﬁmgmrhe | engt h of
the 'part of the guide blade projecting into tih sai d axis
being greater than 10 the mini num di stance between the said axis and the
bottom of the duct, the bl ade bei ng swi ngabje between an intake position in
which it extends along the duct and a discharge position in which the said
part of the bladg jgsi N contact with the bottom of the duct and in which
the bl ade covers only part of the 15 correspondi ng opening in order to

define an upwardly narrow ng, pass for water flow ng_al.ong_the duct
towards the said openilng.A ¥t rcrﬂ%&'&?&f hﬁ?tsfaqowgﬁlsflﬂgc? aimi, in

which the | ower part of the eni ng. whj ch i v ' de 20
when swung to it STNVERSH d’&cgcpﬁgﬁtf?%ﬁ'gi éeﬂ'gfa ﬁn%g’ g@&g&n éctiél\%lg#“e\cfi\ﬁgﬁsge@_

di stance fromthe, duct _axis incre r I | i PR@Ni ng.
3. A vvatercraﬁf‘"es’uﬁgga{'ﬁtapﬁl 1% g% 8§C€#%gd{%f?ﬁ&?§|?g§%¢]?§ef%{c@and as °
shown in, the acco i r 8 5,41 ' bt ihg@n has
been repr oduged 89%@%&@%5& %M taﬁ%e‘ﬁpﬁgr%a"%??"gf%ﬁ‘? nrbgl Eﬁ&’&%ﬁﬂﬁt QI t may

contain a few anendneabs, W §NpAue Bliddei witlch prbjeeesl.iflke el guctalfrom a
typescript containing these anendnents nmay be inspected on the prem ses of -
the patent offiC@ounting allowing swinging of the blade about a substantially

horizontal axis, the length of the part of the guide blade
projecting into the duct frdm the said axis being greaier than
10 the minimﬁm distance between the said axis and the bottom of .
the duct, the blade being swingable between an intake position
in which it extends along ﬁhe duct and a discharge position in
whicﬁ the said part of the blade is in contact with the bottom
of thé duct and in which the blade covers only part of the
15 cofrespondiné opening in order to define an upwardly narrowing
| passage for water flowing along the duct towards the said
opening. |
2, A watercraft as claimed in claim 1, in which the
lower-part of the openihg which is coyered by the guide blade
20 when swung to its discharge position is defined by a duct wall
- ~ whose distance from the duct axis increases gradually adjacent
the said opéning.
3. A watercraft substantially as described with
feference to, and as shown-in, the accompanying drawing.
25 |
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