1 9 MAR 2004 Title: Waterjet propulsion unit. The invention relates to a’
water jet propulsion unit, conprising a jet tube, open at its upper ﬁ@&% 0
| ower end, and acconmodat | ng therein a rotatingly driven propul si o éﬂ
with in the outflow opening of the unit a rotatable grid of 5 essentially
nut ual | y paidilieel gm"l%teﬁ?l STEPBL3iPRy WHe-axi s of the propul sion neans
under an acute angle. Such a waterjet propulsion unit is known in itself
fromthe French patent specificiation 1478733; the p ul si on neans as
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of the vessel hat a great anount of water be 20 punped around:
part of the outfudwingyakeFdPtwPrPPBESknrkethif tiis knigEni ANl év\ﬁﬂbfv\é{‘éﬂ Bhe

that the efgflQlANQLtPnt! NG AR 898 Y798l | he St E'ul‘é@[’:ﬁemegfﬁ% as

invention ainms to providea propulsion unit as describe her ei nabove
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outside the inlet end, ~ surrounded by a curved gui de surface which has, in
Cross-sect ivesseln @W&ngl%@écﬁﬁibuyﬁwﬁﬁ@lhxP’Etbf thpeejert at Uik akgbe s

starting fd&%%%&ggn&alﬁoﬁﬁwé¥ﬁﬂ} tugﬁdaan{hle@ﬁéréﬁaﬁowc'HEU|a§r§Q guide

configuration, énds at the outlet end in a guide cha n which the
end edges @ﬂaﬁﬁé -opposite walls, which bound the

Such a device 1is, at best, only suited for handling small

15 powers. The inflow of the water at the upper end of the jet tube

will be accompanied by heavy turbulences, resulting in a wvery

low propeller efficiency and cavitation of the propeller. The

plane of the exit grid essentially coincides with the plane of

" the bottom of the vessel so that a great amount of water will be

20 pumped around: part of the outflowing water will be mixed with

the inflowing water so that the efficiency of the propulsion
unit will be still worse.

The invention aims to provide a propulsion unit as described

hereinabove which, having a high efficency, is suitable to

25 handle high powers. According the invention this aim is cobtained

in that the jet tube is, outside the' inlet end,

surrounded by a curved guide surface which has, in cross-section

- in a radial plane thfough the axis of the jet tube and starting

from the wall of said tube an at least semi-circular

30 configuration, and ends at the outlet end in a guide chamber in

which the end edges of two opposite walls, which bound the

outflow opening of said chamber, c¢ross the axis of the tube

under an acute angle, said grid of plates being provided in said

cutflow opening with at least the end parts of the plates

35 parallel to said end edges, the whole being rotatable, together

with the grid, around the axis of the propulsion means.



out f |1 ow openi ng of said chanber, cross the axis of the tube under an
acute angle, said grid of plates being pizevided in said outflow ?ngnl ng
with at |east the end parts of the plates 35 parallel to said end th
t he whol e being rotatable, together wth the grid, around the axis of the
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Contrary to the prior art according to which the guide grid
can be rotated by means of a submerged set of gears, in the
proposed embodiment the rotating of the jet tube is effected by

20 driving its support, thus in the dry zone within the vessel.

Contrary to the prior art in a preferred embodiment of the
invention the jet tube is surrounded by an essentially circle-
cylindrical drum of which the lower plane essentially coincides
with the plane of guide plate grid. By this measure a better

25 guiding of het water, which is sucked in around the jet tube, up
to the upper end of the jet tube is obtained.

Furthermore preferably the guide plates éomprise a first
part lying near to the outflow opening of the chamber, parallel
with the chamber valves which cross the axis of the propulsion

l30 means, and a second part, lying further within the chamber and
crossing the said axis under a smaller angle.

The invention is elucidated on the hand of the drawing.
Therein shows:

fig. 1 a schematical cross-section through a unit according

35 to the invention in a direction parallel to the planes of the
guide plates:

fig. 2 a similar cross-section in a direction perpendicular

thereto;



Furthernore preferably the guide plates conprise a first part |ying near
to the outfl ow opening of the chamber, patallel with the chanber \z’ati Vlﬁ
whi ch cross the axis of the propul sion 30 neans, and a second part, U @04
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shows: fig.inkeatsehematical cross-section through a unit according 35 to
the invention in a direct arallel to the_planes of ,the guide plates;

 on
fig. 2 a simldr%r &sé-%%?rf‘% G WPRSHi PEEYi Oh PETbéndPtbiar thereto; -3
19 MAR 2004 fif§.q.3 5 SERGEBELCcLOMES s WOl ainlde Fugl t sBCERT Ubwgr t vidwen
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drawi ngs CcaMRike3aSwatkYthddriedak dsum 10 2 of which the lower edge 4 is
sealingly connected to the bottonplane 6 of a vessel, not _further. shown,
and provi ded wit® YHits SBRFE. LRt tngsdﬁﬁ‘ﬁ%’?g%n‘ﬂ:’mtq{ésﬁfuﬁw SYLIngrhcay fyem
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space 10 of the drum from penetrat] ng?i nto the vez,]%el - ang whi ch 1(2 "
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propul si on tWiist .urihteseat uitBeruppeaposrent she ORpLinse2 aisylcipdedcaly j elosabe
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space 10 of the. drum from penetrating into the vessel. and which
15 furthermore provides a rotating support for the various
components of the propulsion unit.

These further components comprise a cylindrical jet tube 12
of which the upper, inlet end 14 is surrounded by & guide
surface 16 with ;pherical cross-section, which is wvia suitable

20 connecting elements, schemically shown by'the broken line 18,
connected to the jet tube 12. At the lower end 20 the Jjet tube
14 merges into a guide chamber 22 with essentially rectangular
cross—-section of which two mutually parallel planes, 24a, 24b,
are parallel to the axis 26 of the chamber 12 while the two

25 other planes, 28a, 28b, enclose an acute angle with this axis.
The chamber 22 carries at the lower end a grid 30 which is made
up of indiwvidual guide plates 32, each comprising a first part
34, essentially parallel to the walls 28a, 28b and, starting
therefrom, a part 36 which encloses with the axis 26 a smaller

30 angle.

The jet tube 12 is connected, by means of a number of
supporting strips 38, to a central supporting plate 40 which is
suspended in the cover plate 8. Through this supporting plate 40
goes the shaft 42 which carries at its lower end the propulsion

35 propeller 44 which closely fits within the jet tube 12.
The shaft 42 is coupled te a driving motor (not shown), and

is supported at its lower end, near to the propeller 42, in a



20 connecting el enments, schemcally shown by the broken |ine 18,

connected to the. jet tube 12. At the |lower end 20 the jet tube 1ﬁ ﬁré;es
into a guide chanber 22 with essentially rectangular cross-sectio AR 2004
which two nutual |y parallel planes, 24a, 24b, are parallel to the axis 26
of the chamraring W Waichelpwsopmeghdreroypingres ofgaadpgh, ampe| t&etanthe
acute angl ey thfhhg axis.  The chanber 22 carries at the lower end a

grid 30 whith is nade up of individual guide plates 32, each conprising a
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The jet tube 12 'i's connected, by nmeans of a nunber of supporting strips
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at its lower ‘and the propul si'on 35 propeller 44 whi closély fits within
the jet tuble MitHarhsrifceliZzrrgstarptiatt At e ViTehotst theot I showWde |
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the upper LRgdsstLucture 508; the space, enclosed by this 5 drum 2,
is den(Iﬁ)i'?edGrf/avlarl{e%i %gf né in this space lies the jet tube 12, of which the
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supported by thgshaflyAt W &h EBowPNBREt edriadt Baiaut pubtebafds0fudich
transm ssion 550 of which the input shaft 552 is connected to the driving
engi ne Ifnotguiidewmihe inflowing water along the inner edge thereof to the
jet tube 12. They extend into the radial ring-shaped shielding
plate 556 which merges into a conical, downwardly directed, end
part 338.
The shaft sleeve 552 1s carried by the upper supporting
20 plate 560 upon which rests the transmission 550 and which is
connected, wvia the outer supporting ring 562 and a short
upstanding cylindrical part 564, to the upper plate 508. The
whole comprising jet tube 12 with guide chamber 522 and the
curved shielding plates 554 depends from the supporting cylinder
25 57 with, protruding therefrom, the radial supporting ring 566,
carried by the bearing 568 and provided with a ring gear 570; a
gear 572 on the output shaft of the setting motor 574 meshes
therewith and the ring gear drives via the gear 576 the position
detector 578 which supplies digital information relating to the
30 orientation of the jet tube, and therewith the orientation of
the propulsion unit.
The above described measures result into a propulsion unit
with properties which are markedly better than same of the prior

art.



. The drawi ng al so ~shows the curved gui de plates 554 which 15 guide the
inflow ng water along the inner edge thet®of to the jet tube 12. They
extend into the radial ring-shaped shielding plate 556 which ner geMRM®
a conical, dowwardly directed, end part 558. The shaft sleeve 552 is
carried by the upper supporting 20 Blht® @D Sipon which rests the
transm ssion 550 and which is connected, via the outer supporting.ring
562 and a short upstanding cylindrical part 564, to the upper pI 508.
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surrounded pyn)a sGHryeshid de-swekaqe2( 16) WRiEH PRS. end edges (28a, 28b)
of two opposite walls, which bound the outflow opening of said

15 chamber, cross the axis (26} of the tube (22) under an acute

angle, said grid (30} of plates (32) being provided in said

coutflow opening with at least the end parts (34) of the plates

(32) parallel to said end edges (28a, 28b), the whole being

rotatable, together with the grid, arocund the axis of the

20 propulsion means.

2. Unit according to claim 1, characterized in that the

propulsion means is a propulsion propeller (44}).

25 3. Unit according to claims 1-2, characterized in that the
chamber {22) is fixed to the jet tube (12} and can be rotated,
together therewith, by drive means (570, 572, 574) acting upon
the jet tube.

30 4. Unit according to claims 1-3, characterized in that the
jet tube (12) is surrounded by an essentially circle-cylindrical
drum (2), of which the lower plane essentially coincides with

the plane of the guide plate grid.

35 5. Unit accerding to claims 1-4, characterized in that the
plates (32) of the guide plate grid comprise a first part (34),
lying near %t¢ the outflow opening ¢f the chamber, parallel t¢



- 10-in cross-section in a radial plane through the axis (26) of the jet
tube and starting fromthe wall of said ¢ébe (12) an at | east

sem -circular configuration, and ends at the outlet end (20) in pqgﬁk%%4
chanber (22) in which the end edges (28a, 28b) of two opposite walls,

whi ch boundthdechamfdrowadpenhgcbf ceossl W ciritbent meos:s:c@hésa%nsmeaa% of

the tube ( under, | e; id i 3 S 2 i
provi ded |§%£a|% gou???aﬁg%geéﬁﬁg'm}yﬁggtfﬁégﬁ%gt%%w%% :%fst%%4%hgﬁﬁgﬁe
pl ates (32Zngparaisiséhgt safdi akiendngdyes $BBRlex2Bbylet he whol e bei ng
rotatable, together with the grid, around the axis of the 20 propul sion
means. 2. Unit according to claiml1, characterized in that the propul sion
means is a propul sion propeller (44). 25 3. Unit according to clains 1-2,
characterized in that the chanber (22) is fixed to the jet tube (12) and
can be rotated, together therewith, by drive neans (570, 572, 5'74)
acting upon the jet tube. 30 4. Unit according to clains 1-3,
characterized in that the jet tube (12) is surrounded by an essentially
circle-cylindrical drum(2), of which the | ower plane essentially
coincides with the plane of the guide plate grid. 35 5. Unit according to
clains 1-4, characterized in that the plates (32) of the guide plate grid
conprise a first part (34), |lying near to the outfl ow opening of the
chanber, parallel to 1 9 MAR 2004 the chanber walls which cross the axis
of the propul sion nmeans, and a second part 06), lying further inwardly of
the chanber and crossing said axis under a smaller angle.





